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Message from the Director,

Transportation Asset Management (TAM) has long been recognized as a sound, long-term approach to
managing infrastructure. It provides decision makers with a rational, long-term systematic process for
making difficult and complex decisions about how to achieve the highest system condition levels for the
lowest cost, over the longest term.

TAM also is evolving to help transportation officials address two new challenges. TAM provides a
sound basis for demonstrating the long-term sustainability of current infrastructure practices. By using
TAM as an over-arching framework, transportation executives can demonstrate that they are making
decisions to sustain the transportation system to the best of their ability over the long term.

Also, TAM can demonstrate accountability. TAM relies upon strategic long-term goals, the pursuit of
measureable targets and the continuous evaluation of results. In this way, TAM not only produces short-
term performance metrics but it closely resembles "quality systems" such as Six Sigma which are
widely recognized as leading to improved performance. TAM can be the foundation for performance
measurement systems which assure not only short-term performance but also long-term sustainability.

This report re-examines TAM as an approach for sustainability and as a system for greater
accountability and improved performance. It also includes advice on Change Management practices to
elevate and expand TAM practices within a department of transportation.

04 W

Butch Wlaschin
Director

Office of Asset
Management
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Executive Summary
Asset Management: Linking Accountability and Sustainability

Asset
management
provides the
linkage
between a need
to demonstrate
short-term
performance
while also
ensuring long-
term
sustainability
of highway
assets.

ransportation agencies face increasing pressures

from Congress and state legislatures to
demonstrate results, accountability and transparency
in their management of highway assets. The National
Surface Transportation Policy and Revenue Study
Commission issued a clarion call for performance
accountability in the federal transportation programs.
Senior members of Congress are examining how to tie
federal transportation spending to state accountability.
The Government Accountability Office called for
greater linkage between federal transportation
expenditures and transportation agency results.

As transportation agencies consider how to respond to
these calls for accountability and transparency, the
appeal of Transportation Asset Management (TAM)
becomes increasingly apparent. Asset Management
provides agencies with a proven framework to
demonstrate long-term accountability and
accomplishment in the management of highway
networks. As Asset Management matured in the past
decade, it became increasing clear to its practitioners

that it provides a systematic, data-driven and

continually improving framework for managing
assets. In this maturation, Asset Management has
come to closely resemble many other "quality
systems" that major corporations use to meet customer
goals, achieve performance targets and to continually
improve their products. "Quality Systems” such as
ISO, Six Sigma, the Balanced Scorecard, Baldrige,
Total Quality Management and Performance
Management all have elements which resemble Asset
Management. All of these systems rely on variants of
the famous “Plan, Do, Check, Act” processes first
recommended by “quality” guru W. Edwards Deming
in the 1950s and 1960s, and shown in Figure 1 on
page 3. His writings lie at the heart of most major
“quality” programs in use globally today. General
Electric uses Six Sigma to ensure the quality of its jet
engines. Award-winning hospitals rely on the Baldrige
Process to ensure high levels of patient care. More
than 17,000 ISO standards were developed to ensure
quality in technical processes. A highway agency's
embrace of Asset Management allows it to
demonstrate that strategies similar to those which
ensure the success of Fortune 500 companies ensure

Asset Management for Sustainability, Accountability and Performance 1



the long-term, sustainable quality of its highway
network.

As these "quality" systems do for major corporations,
Asset Management does for transportation agencies. It
helps them manage scarce resources, articulate
rational investment policies, measure the effects of
past decisions and provide alternative scenarios to
improve future performance. Asset Management
allows highway agencies to document that their
investment of scarce resources is made within a
logical, comprehensive and systematic framework.
Agencies that use Asset Management are so data
driven, results focused and policy based, that, for
them, producing performance metrics to demonstrate
results is practically incidental. The agency officials
reviewed in the following case studies expressed little
trepidation about producing performance metrics
because their Asset Management frameworks produce
metrics as a matter of course.

This report addresses three major areas of Asset
Management.

First, it examines asset management as a framework
for demonstrating accountability - both in the short-
term management of current transportation programs
but also for the long-term sustainability of a state
highway network. In describing Asset Management as
a framework for demonstrating accountability, this
report also spends considerable time addressing
similarities and  differences  between  Asset
Management and Performance Management. To the
uninitiated, the differences between the two
management frameworks or philosophies may not be
clear. The growing movement for accountability has
led to a significant emphasis upon Performance
Management and this report examines how it and
Asset Management complement and enhance each
other. The report also briefly compares and contrasts
Asset Management to the other highly respected
quality systems such as the Balanced Scorecard, ISO
and Six Sigma.

Second, this report examines successful organizational
structures and leadership strategies for instilling Asset
Management into transportation agencies.
Implementing Asset Management requires much more
than buying a new software package or adopting new
terminology. It involves creating new cross-cutting
collaboration  between traditionally ~ separate

disciplines within a highway agency. When a
highway agency is optimally structured or managed to
fully capitalize on Asset Management, the formerly
separate functions of planning, design, construction,
maintenance and information technology all must
work together more closely. Instead of operating
strictly within their own silos, they need to collaborate
to carefully manage assets throughout each phase of
the asset’s life. Successfully creating such cultural
and organizational change requires skills in areas such
as Change Management, Organizational Com-
munication and Organizational Theory. These fields
are seldom discussed in transportation literature but
their practice can be essential to change the approach,
the attitude and the culture of large organizations
which are trying to embrace Asset Management.
Shifting the direction of a large organization requires
consistent, sustained leadership, communication,
education and the creation of a common consensus
among the different subcultures within a large
organization.

Third, this report examines case studies of successful
Asset Management programs across the United States
and internationally. Although these transportation
agencies differ significantly in their size, political
structure, and resources, certain principles of how to
instill Asset Management within them appear to be
universal. Examples as diverse as North Carolina,
Sweden, New Zealand, Utah, Maryland, Australia
and Oregon are examined. Despite the significant
geographic, cultural and governmental differences
between these examples, their underlying strategies
for successfully ingraining Asset Management into
their organizations are strikingly similar.

Management trends come and go, creating a degree of
skepticism among some that the lasting benefits of
them may not be worth the effort to adopt them.
However, the results of Asset Management are
difficult to dispute, particularly during an era of
accountability.

¢ In Utah, the agency has successfully convinced its
Legislature and its Transportation Commission of
its sound stewardship by demonstrating the
systematic and comprehensive way it manages
the state’s highway assets. As a result, Governing
magazine rates it an A for infrastructure

Asset Management for Sustainability, Accountability and Performance 2



e management and its Legislature has bestowed
unprecedented levels of funding upon the agency;

e In New Zealand, the national transportation
agency has ingrained Asset Management into
legislation. Now, it is a basic principle of
national transportation policy that assets should
be preserved at a high level, and be sustained into
the future. More than 98 percent of the New
Zealand pavements meet smoothness targets;

e In North Carolina, the Department of Trans-
portation has successfully made organizational
changes to improve and sustain the performance
and condition of its assets to meet the needs of the
21" century. It has aligned and assigned
ownership, roles, responsibility and
accountability for performance of the system
across business units, eliminating silos and
forcing collaboration. Accountability for system
performance is clear and transparent, starting at
the highest level and cascading down to all
employees. These approaches have been
integrated into the agency’s day-to-day operations
and are expected to continue irrespective of
changes to the leadership of the agency.

In New South Wales, Australia, the state
transportation agency has ingrained Asset
Management into all levels of its operations. It
produces a Total Asset Management Plan which
functions like a parallel budget document to
ensure that agency expenditures and agency
efforts achieve its long-term Asset Management
targets. It has sustained 87 percent of its
pavements in good ride condition for at least a
decade, and is forecast to maintain those levels
into the future. It reports having only one load-
limited bridge in its populous and urbanized state.

In Sweden, the nation’s Road Authority has used
Asset Management and a Balanced Scorecard
framework to keep more than 95% of major
routes above acceptable pavement targets for
more than a decade despite its harsh climate and
diminishing purchasing power.

The Oregon DOT has developed a comprehensive
asset management process which guides decision
making while also providing legislators with

Plan

"N
Act \/ |
¢’

Evaluate

Implement

Figure 1 The "Plan, Implement, Evaluate, Act" cycle is
inherent in "quality systems" and is essential in asset
management as well.

performance information to assure them of the
agency's direction.

These diverse agencies relied on several common
management tactics for deploying Asset Management
into their agencies.

Leadership Driven

In all of the examples, the use of Asset Management
has evolved from an isolated technical or planning
effort to a department-wide focus which was
embraced by senior leadership. The leadership
impetus came in different forms. In some cases, it
came from a strong individual executive who was
personally committed to Asset Management. In other
cases, strong legislative emphasis led to the embrace
of Asset Management. While there are variations
across agencies, it is clear that a strong leadership
focus underlies sustained efforts to adopt Asset
Management.

Performance Focused

Another key finding is that departments that have
successfully embraced Asset Management tend to
have a strong systems approach to managing. That is,
the department has embraced the Goal-Setting-and-
Performance-Measurement processes inherent in the
"quality systems" such as Six Sigma or ISO. In most
of these cases, the focus wupon systematically
measuring and improving assets conditions was not
unique. Similar strategies were applied to other
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department functions such as reducing crashes,
delivering projects, or responding to customers. It
appears that once Asset Management is ingrained in
an agency, expanding a performance focus to other
agency programs becomes simpler.

Transparent

A strong sense of transparency seems to accompany
agencies that have embraced Asset Management.
These agencies were able to document to the public
and to policy makers that they have embraced a
rational, systematic, long-term approach to managing
assets, often for the lowest life-cycle costs.

Data-Driven

The journey to long-term Asset Management has led
to a steady improvement in inventory data and
forecasting tools. As the agencies become more
focused upon asset performance, they become more
data hungry and tend to improve their asset
inventories and data systems.

Formally Structured

Formality marked many Asset Management systems.
Asset Management was rooted in official policies,
ingrained into agency standards, manifested in agency
manuals and articulated in agency publications.

System Based

Although the management structures of these agencies

vary widely, they appear to have evolved similar
management strategies including the primary strategy
of adopting a systems approach to managing their
agencies. In these states and countries, the Asset
Management framework does what virtually all
management systems are supposed to do — it provides
a process, a logic, and a feedback cycle to
methodically and comprehensively get things done
with ever-improving results. By adopting Asset
Management, these agencies find themselves well
positioned to respond to the growing demands for
performance and accountability.

This report does not replicate the excellent work in the
Asset Management Guide, either the earlier 2002
guide or the current update. Nor does it seek to
supplant any technical or procedural guidance on
Pavement Management, Bridge Management or
Maintenance Management. It relies very little on
engineering but instead addresses organizational
change management, institutional communication,
organizational theory and systems approaches to
managing. It examines the management strategies, the
organizational structures and information needs of
transportation executives who seek to lead their
agencies to the next generation of Asset Management.
The Asset Management Guide and its related reports
explain the “what” of implementing Asset
Management. This report examines “how” executives
have instilled Asset Management and its related
practices within their departments. It also explains
how in an era of accountability, they can rely on Asset
Management to demonstrate their agency's efficiency,
effectiveness and transparency.
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Management Frameworks Defined

Asset Management is a strategic and systematic process of operating, maintaining, upgrading and expanding
physical assets effectively throughout their lifecycle. It focuses on business and engineering practices for
resource allocation and utilization, with the objective of better decision making based upon quality information
and well defined objectives.

Pavement Management provides decision makers at all management levels with optimum strategies derived
through clearly established rational procedures. A Pavement Management System evaluates alternative
strategies over a specified analysis period on a basis of predicated values of quantifiable attributes, subject to
predetermined criteria and constraints.

Bridge Management includes the establishment of optimal investment funding levels and performance goals for
an inventory of bridges, as well as identification of the appropriate combinations of treatment scope and timing
for each individual bridge over the lifecycle.

Performance Management is an on-going process which translates strategic goals into relevant and detailed
measures which are then tracked to ensure uniform achievement of institutional goals. Performance
Management Systems include an "institutional learning" function in which the agency analyzes the root cause of
failure or success to achieve its performance targets, and disseminates the lessons of that analysis to perpetuate
continuous improvement.

Table 1 The table provides definitions for the management systems commonly referenced in this report.
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Asset
management
can provide a
framework for
transportation
agencies to
manage their
resources, both
their physical
resources and
also their
human and
informational
resources.

Chapter 1 Overview of Asset Management

To devise the best organizational structure and the best
leadership  strategies for Transportation Asset
Management, it is important to first understand all the
functions which comprise this discipline. This section
summarizes the basic functions of Transportation Asset
Management as described in the Asset Management
Guide and other documents. Much of the description
relates to Pavement Management as an illustrative
example of Asset Management. However, the general
principals could apply to any asset, not just pavements.

As the Asset Management Guide notes, transportation
asset management is a strategic approach to managing
physical transportation infrastructure. It became a
focus in the 1990s after the earlier development of
Pavement  Management, Bridge Management,
Maintenance Management, Fleet Management and
Each of these
processes applies a systems approach to managing not

only individual assets but also the entire class of assets

even Facilities Management systems.

for the lowest, long-term, life-cycle cost.

The term Asset Management can be ambiguous to both
the uninitiated as well as those who are familiar with
these earlier management systems. To the uninitiated,

Asset Management can be vague because it is named
after two generic words, “Assets” and “Management.”
It is described in general ways which could refer to
many systematic processes. To the non-transportation
specialist, the descriptions of “good”  Asset
Management sound like the description of just “Good
Management.” Both rely on effectively executing a
logical strategy to achieve the highest returns for an
organization.  To the experienced transportation
practitioner, it can be difficult to differentiate Asset
Management from the earlier systems such as
Pavement Management, Maintenance Management and
Bridge Management. A comparison of the definitions
in Table 1, page 5, illustrates the similarities.

Further complicating the dialogue is the increasing
focus upon “Performance Management.” In this report,
Performance Management is defined “as an on-going
process which translates strategic goals into relevant
and detailed measures and targets which are then
tracked to ensure uniform achievement of institutional
goals.”

Performance management relies heavily on the use of
performance measures to assess whether the
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organization is achieving its goals. It also has an
“Institutional learning process” built in because it
requires continuous analysis of results and root-cause
evaluation of why results were not achieved. From that
analysis, adjustments can made to improve
performance.

Performance Management for federal agencies is
required in the 1993 Government Performance and
Results Act, although the Act’s requirements did not
extend to states. Performance management was
strongly recommended for the federal transportation
program in the 2007 National Surface Transportation
Policy and Revenue Study Commission Report and it
has been an increasing focus of AASHTO. So in
addition to the original pavement and bridge
management systems and Asset Management, the
transportation community is now also coming to grips
with “Performance Management.”

In many ways description rather than definition helps
to clarify Asset Management. Transportation Asset
Management applies a “rational and comprehensive”
approach to managing pavements, bridges and other
assets.

As the Asset Management Guide says,

“At its core, asset management deals with an agency’s
decisions in resource allocation and utilization in
managing its system of transportation infrastructure.
Asset management is a way of looking at an agency'’s
“way of doing business” to see if there are better ways
to reach decisions in infrastructure management — for
instance, by basing decision methods and criteria on
current policy guidance, considering a range of
alternatives, focusing on outcomes of decisions, and
applying more objective information to decisions.”

Asset Management has been defined as,

“... a strategic and systematic process of operating,
maintaining, upgrading, and expanding physical assets
effectively throughout their lifecycle. It focuses on
business and engineering practices for resource
allocation and utilization, with the objective of better
decision making based upon quality information and
well defined objectives.”

The antithesis of Asset Management is neglect of

assets until they deteriorate and require reactive
maintenance treatments to restore at least minimal
functionality without regard to long-term need or
performance. Instead, Asset Management is about
applying policies, forecasts, tradeoffs and economic
optimization to comprehensively manage an inventory
of assets. Asset Management is distinguished by being:

Policy-driven—Resource allocation decisions are
based on a well-defined set of policy goals and
objectives.

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

Analysis of Options and Tradeoffs—Decisions on
how to allocate funds within and across different types
of investments (e.g., preventive maintenance versus
rehabilitation, pavements versus bridges) are based on
an analysis of how different allocations will affect
achievement of relevant policy objectives.

Decisions Based on Quality Information—The
merits of different options with respect to an agency's
policy goals are evaluated using credible and current
data.

Monitoring Provides Clear Accountability and
Feedback—Performance results are monitored and
evaluated for both efficiency and effectiveness.

The general principles of asset management are
similar, whether the assets involved are pavements,
bridges, roadside features, or even facilities. By using
pavement management as an example, the following
steps illustrate the type of methodical, systematic and
cyclical steps inherent within Asset Management.

First, a target level of service or performance goal for
pavements is set. This target or goal usually is based on
customer requirements, such as the degree of
smoothness customers desire balanced against the
available budget.

Second, the inventory of pavements is developed, if
one does not already exist, and current conditions are
assessed against the desired targets.

Third, an economic-tradeoff analysis is conducted at
the program level to determine what is the estimated
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optimum amount to invest in pavements to achieve the
highest economic return. Investing too little will lead to
degradation of pavement conditions which will be
more expensive in the long term to repair. Investing too
much draws essential resources from bridges, safety,
maintenance, capacity and other important needs. This
tradeoff can be conducted through a state-of-the-art
optimization software program or it can be a much
simpler straight-line forecast based off of the pavement
inventory and past expenditure levels. Either way, it
begins with a logical economic evaluation of the
amount that should be budgeted for pavements.

Fourth, once the optimum amount of pavement
spending is estimated, a rational analysis is conducted
to allocate funds among preventive maintenance,
reactive maintenance, rehabilitation and pavement
replacement categories. Preferably, each category’s
spending levels would be predicated upon a highest
Return on Investment analysis. If such a formal
analysis is not possible, engineering judgment and past
experience can be relied upon.

Fifth, once pavement sections are selected for
treatment, the actual treatment would be based upon a
rational analysis of the individual pavement to provide
it the lowest-cost treatment at the right time. The
pavement’s place on the Pavement Deterioration Curve
would be located and the appropriate preventive,
reactive, rehabilitative or replacement treatment would
be selected.

Sixth, once the pavement was brought to good
condition, a planned and rational multi-year preventive
maintenance schedule would be identified, and then
executed.

Seventh, the pavement’s performance would be
assessed annually and adjustments made in its
treatment schedule to provide the highest Remaining
Service Life.

Eighth, if the pavement fails to perform as expected, a
root cause analysis would be conducted so the agency
can learn from the poor performance and can take
corrective action so it is not repeated.

Ninth, the attributes of that pavement’s performance
and treatment costs would be fed into a Pavement
Management System to continually assess if pavement

—
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And Performance Modeling
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Performance Monitoring
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Program Implementation

Figure 2 The asset management process includes a
continuous and systematic setting of goals and
evaluating of results.

goals were met and if adjustments need to be made to
achieve overall pavement goals, expenditures or
strategies.

In a fully developed Transportation Asset Management
environment, similar rational and comprehensive
approaches taken for the bridges,
maintenance items, the department’s fleet, its
equipment, and even its human resources. Figure 2
above illustrates the basic steps within Transportation
Asset Management. Similar steps would be taken for
any individual class of assets, as well.

would be

In short, Asset Management is a comprehensive,
rational, systems approach to managing pavements,
bridges and other transportation assets.

Haas and Hudson speak in similar terms when
describing pavement management.

“Good pavement management is not business as usual.
1t requires an organized and systematic approach to
the way we think and in the way we do day-to-day
business. Pavement management, in its broadest
sense, includes all activities involved in the planning

! Haas and Hudson, 1994, pg. 4.
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and programming, design, construction, maintenance,
and rehabilitation of a pavement portion of a public
works program. A pavement management system
(PMS) is a set of tools or methods that assist decision
makers in finding optimum strategies for providing and
maintaining pavements in a serviceable condition over
a given period of time. The function of PMS is to
improve the efficiency of decision making, expand the
scope, provide feedback on the consequences of
decisions, facilitate the coordination of activities within
the agency, and ensure the consistency of decisions
made at different management levels within the
organization.”

Nearly 50 years ago, a renowned Yale economist
named Charles E. Lindblom wrote a famous public
sector management article in which he argued that
most public agency decisions are not based on rational
and comprehensive analysis, such as that described by
Haas or the Asset Management Guide. Lindblom
argued that instead, decisions generally are based on
narrow, incremental changes to past practice, or
“muddling through.” * He wrote in 1959 that the
complexities of conducting a rational, comprehensive
analysis of many alternatives was generally so difficult
and expensive that public agencies could not afford it.
Instead, they tended to make minor, incremental
changes to past practice as a means of “muddling
through” their policy-making process.

The advent of powerful scenario-producing informa-
tion systems such as travel-demand models, pavement
management systems, HERS-ST, Pontis, and many
maintenance management systems now
transportation policy makers
forecasting scenarios. They can routinely evaluate
different investment levels and different investment

allow
to run numerous

mixes between programs to seek the optimum program
budgets and strategies. The
comprehensive” decision-making process that evaded
Lindblom’s peers now is available to transportation
executives for many of their most-important
infrastructure decisions.

“rational and

In the absence of sound Asset Management, the

? Lindblom, Charles E., The Science Of Muddling
Through, in Public Administration Review, Vol. 19,
pp- 79-88, 1959

following conditions are likely to be found, much in
the manner described by Lindblom:

e Investment levels for various programs are based
upon outdated formulas, geographic splits,
political compromises or simple past practice;

e Bridges, pavements and maintenance assets are
not treated systemically with an optimum mix of
timely preventive and reactive treatments;

e The department lacks a clearly defined set of
goals for where it wants its system conditions to
be and it lacks strategies for how it will get there;

e Planning, design, construction, maintenance and
information technology lack adequate coordin-
ation and take a “silo” approach to their role in
managing assets;

e In other words, an agency “muddles through” its
infrastructure-management process.

Asset Management therefore relates to improving
existing agency functions such as long-range planning,
short-range programming, scheduling of maintenance
and the delivering of projects. These functions clearly
are not new. What is new in an Asset Management
approach is that they are conducted in a tightly
coordinated fashion to ensure they result in the highest-
system conditions for the lowest cost over the life of
the department’s infrastructure planning horizon.

Asset Management should not be viewed as yet another
new program, requiring another new bureaucracy.
Rather, Asset Management is a “way of doing
business.” It brings a particular perspective to how an
agency conducts its existing procedures, reaches
decisions, and applies its information technology
capabilities. It suggests principles and techniques to
apply in policymaking, planning, project selection,
program tradeoffs, program delivery, data gathering,
and management system application.

There is no one correct table of organization and no
one correct set of performance measures that will
guarantee a successful Asset Management program.
However, there are a variety of common functions
which need to occur in an Asset Management structure.
Leaders seeking to instill Asset Management in their
organizations will have to decide how best to
coordinate these functions.
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Figure 3 The ability to illustrate future trends and the results of current practices allows asset management

practitioners to demonstrate the consequences of current decisions.

Asset Management Is a Strategic
Approach

Asset Management requires a strategic approach to
managing a department’s infrastructure. A strategic
perspective takes a long view of infrastructure
performance and cost, and considers options in a
comprehensive, proactive, and informed way. It is
driven by policy goals and objectives and relies on
systematic assessments of asset performance and cost
in making decisions on future actions.

An agency which practices sound Asset Management
has well-defined policies that can be related to clear
objectives and measures of performance. Management
emphasizes customer service and accountability for
system performance and cost effectiveness. Decisions
on allocating resources are policy driven and
performance-based, consider a range of alternatives,
have clear criteria for decision making, and investigate
the most cost-effective solutions through analyses of

tradeoffs.

TAM Breaks Down ‘Silos’

Asset management encompasses a number of business
processes related to infrastructure management in
DOTs, including those related to planning, program
development, design, construction, maintenance,
information technology and knowledge management.
The functions of planning, design, construction,
maintenance and information technology work through
common, coordinated processes to ensure that each
contributes to asset management, without encumbering
the other. The “sub-optimization” that can occur within
silos is prevented through effective communication and
coordination strategies. The business processes are
managed to elicit effective contributions from all levels
of the organization, and to foster communications on
Asset Management needs and accomplishments both
within and outside the agency. The organizational
roles of each unit are clear, but also clear is the shared
requirement that each unit coordinates with and
complements the other. For instance, if maintenance
has responsibility for crack sealing of pavements, it
understands that role and executes it in a timely and
appropriate manner in the pavement’s lifecycle. Design
provides plans on time to provide treatments when
needed.  Information technology understands the
information needs of the other functions and provides
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the data they require. In short, the units function in a
coordinated fashion to execute the thousands of
individual steps required. Management authors
sometimes refer to this as “Horizontal Alignment,”
which often does not occur in large organizations
without specific effort from the senior leadership.

Asset Management Relies on
Good Information and Analytic
Capabilities

Quality information — accurate, complete, timely — is
important at all stages of Asset Management.
Information technology is a practical necessity in
supporting Asset Management. A sound Asset
Management program relies on information regarding
past asset performance, remaining service life, the
expected performance of treatments and a forecast of
future trends. The needed trend forecasts must address
not only expected infrastructure performance but also
future resource availability. Information is needed in
standard reports for system-wide performance. Also
innumerable ad hoc reports are required for front-line
to optimize their

managers seeking short-term

performance of individual assets.

Asset Management Practices Are
Flexible

Successful ~Asset Management practices vary
considerably across the nation because of the significant
differences between how states are organized and
governed. Asset Management performance measures,
data systems and analytical tools also vary widely
because of the disparate development of information
systems over the decades. No two states have the same
legal structure, span of responsibility or legacy
information systems. Each state and locality which
undertakes Asset Management does so in a fashion
unique unto itself.

Asset Management Works at
Multiple Levels

policy level, an administrative level and a technical
level.

First, at the public-policy level it provides the
organization with a clear framework it can use to
explain its investment decisions and to illustrate the
investment tradeoffs that it faces, as in Figure 3 above.
If legislators ask for scenario planning to illustrate the
impacts of increased or decreased investment, the
agency can respond in a systematic fashion. The
agency can explain its infrastructure-management
philosophy and document that it is rational,
comprehensive and economical, based on the lowest-
overall life-cycle cost.

Secondly at the administrative level, Asset
Management provides the agency a means by which to
organize its disparate and widely distributed resources
in a coordinated fashion to achieve one of its key
missions — the optimization of roads, bridges and other
transportation assets. The typical department of
transportation will have essential staff distributed
across dozens of counties and regions and hundreds of
construction projects. Asset Management policies and
practices provide a unifying structure and philosophy
to coordinate these widely distributed people and the

resources they control.

Third, at the technical level, Asset Management
systems provide the information that engineers,
planners, information technology specialists and
managers need to conduct their jobs. Asset inventories
provide information on the extent and condition of
assets. Degradation rates can be used to predict assets’
future remaining service life. Information about the
performance of past materials and construction
techniques can be used to assess the adequacy of
construction standards and materials. The planned
preventive and reactive maintenance needs provide
structure to the efforts of maintenance forces. In
summary, Asset Management provides a “knowledge
management” framework which contributes to
continued organizational learning.

People, Processes, Plans and
Products

Asset Management provides benefits at three levels, a

Two of the agencies examined in this report, the
Oregon and the Utah DOTSs, use very similar language
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in describing the major focus areas necessary to instill
asset management successfully. They describe “people,
processes, plans and products” as being essential. The
fact that four fundamental aspects of an organization
need to be engaged reflects the complexity and
comprehensiveness of Asset Management. Changing
people, changing processes, changing plans and
changing products can involve a transformative
evolution which extends to most major business areas
of a large transportation organization.

Such transformation has been experienced by leading

Asset Management practitioners, and by those
organizations which have embraced other advanced
frameworks such as ISO, Baldrige or Six Sigma. This
report will later describe those other systems and
illustrate how they compare to Asset Management. But
first, the report will describe what leadership strategies
and organizational structures have been used
successfully to ingrain these frameworks into the
people, processes, plans and products of transportation
agencies.

The Case Studies

Beginning with the next chapter, case studies follow each section. These case studies elaborate

upon and illustrate the themes from each topical section. Particularly they focus upon the common

issues that agencies confront and how they address them when they attempt major organizational

change to improve asset conditions.

All of the case study agencies stressed that they do not consider themselves to have achieved a

perfect process. All stressed that while they are pleased with their progress, they are on a long

journey and their asset management practices continue to evolve. Each agency has taken a

different approach based upon its statutes, geography, history and organizational structure. No

case study is presented as representing the definitive approach. Rather, they illustrate the rich and

innovative approaches which have been adopted. In their diversity, they illustrate that Asset

Management principles can be applied successfully in many different settings, with different

organizational structures and with differing legal frameworks. From New Zealand to North

Carolina, agencies have achieved success with asset management practices in their own ways.
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Creating
organizational
alignment is one of
many benefits of
adopting an asset

management
approach. TAM
provides an
overarching
framework for
decision making

Chapter 2 Key Agency Roles in Asset
Management

To explain how to organize and operate an agency to
maximize Asset Management it is necessary to
elaborate on the how the traditional functions within
a department of transportation need to change. The
functions of planning, design, construction and
maintenance all need to alter or tailor their activities
in important ways to achieve the full benefits of
Asset Management. Operating in silos with a
reactive, short-term term mindset impedes Asset
Management, while a multi-disciplinary, long-term
approach enhances it.

Policy, Strategy and Planning
Establish Direction

Asset Management begins with sound strategy. It
rejects a “business-as-usual,” “muddling-through”
acceptance of past practices. Instead it embraces a
clearly  articulated  “rational  comprehensive”
approach to planning, programming, project-delivery,
maintenance and on-going analysis. As such, a
department which wants to embrace Asset
Management must develop realistic long-term goals
for its system conditions. It needs to set clear,
numeric goals for what level of condition it wants to
achieve for its pavements, bridges, maintenance
features, fleet and facilities. These specific, numeric
goals must be realistic to be credible. They can be
based upon computerized forecasts conducted by
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models or be conducted by ad hoc analysis of past
trends and future projections. They should extend at
least a decade into the future to fully capture the
long-term effects of current practices in planning,
programming, construction and maintenance. To
understand whether today’s actions are sufficient, the
departmental leader needs to understand how today’s
actions will affect system conditions in the future.
By its very nature, Asset Management assumes a
long-term view. Therefore, a long-term strategic
approach to thinking about the department and about
organizing its activities is essential to implementing
Asset Management.

The department’s planning function must be able to
produce sound investment scenarios. The asset
planning functions reside in various units in different
agencies. Sometimes, the asset planning functions are
in the Planning Division, other times they are within
districts, or materials units, or for bridges they may
be in the structures divisions or even maintenance.
Wherever the asset planning function resides, it must
do more than fulfill the short-term mechanics of the
federal or state planning process. The planning
function must conduct strategic long-term forecasts
of system conditions and provide senior management
with alternative investment options based upon
various long-term scenarios. The scenario which best
meets the department’s policy needs,
condition goals and financial resource forecasts can
be selected.

system-

An important component of the department’s
strategic, long-term approach is to meaningfully
translate the long-term objectives into short-term
performance measures which are drivers for annual
activities.  If the department seeks to increase
preventive maintenance investments for greater long-
term pavement performance, the number of
preventive maintenance projects in the short-term
Transportation Improvement Program probably needs
to increase. The planning function can measure and
track the short-term annual and bi-annual pavement
project accomplishments for their conformance to the
long-term objectives.

Formerly separate functions often become linked in
an Asset Management process, therefore cross-
cutting coordination is important. The maintenance

of asset inventories is an important planning function
within an Asset Management environment. Another
important planning function is the development of
the State Transportation Improvement Program
(STIP), or the collection of capital projects and
activities to be undertaken. In an Asset-
Management framework, these two formerly separate
Each
year as the inventory conditions are updated, the
conditions should be assessed and compared against
the short-term condition goals which the department
had set for the year. Also, the development of the
projects in the STIP should be carefully done so that
the particular projects actually include the precise

functions become linked in important ways.

number of preventive, reactive, rehabilitative and
replacement projects which were prescribed in order
to achieve the desired long-term system conditions.
As mentioned earlier, all the traditional departmental
functions occur in an Asset Management operation
but they often occur with more cognizance and
linkage as to their effects upon other aspects of the
department. In this case, the development of the STIP
is done with a clear objective of achieving the short-
term system-condition goals, which are one annual
component of a multi-year strategy. Also, as the
annual inventory assessments of the condition of
bridges, pavements and maintenance items occur, the
resulting overall condition levels are compared to
“field verify” whether the forecasted conditions were
actually achieved. The two formerly separate
functions of STIP development and inventory
condition updates become strategically linked in an
Asset Management planning framework.

Traditional planning and forecasting scenarios must
be clearly understood by policy makers. The planning
functions must fulfill an important forecasting role,
both internally and externally to policy makers.
Departments are always influenced by outside policy
forces, whether they be gubernatorial, legislative,
media-driven or embodied within a commission.
These forces will seek to influence project selection
and programming to whatever ends they deem most
important. The policy and planning process of an
organization can provide these influencers with clear
information on the tradeoffs to be faced and the
consequences to be expected from their decisions. To
effectively influence the investment decisions, the
forecasts mneed to be credible

clear, and
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understandable. This requires the planning function
to not only be expert in conducting forecasts but also
to be able to clearly explain them to the public and
policy makers. Important within this forecasting

function is:

e the clear estimation of available resources;

e the trends in system condition;

e the investment tradeoff scenarios which are
possible, and;

e arecommendation for how to balance these
complex, and competing needs.

These competing needs can be between asset classes
such as bridges and pavements, between important
objectives such as safety and environmental
enhancement, or between modes.

Project Delivery Reliability is
Key to Timely Asset Treatments

The coordination between the asset planning
functions and the project delivery functions is very
important in an optimized Asset Management
operation. The planning and programming functions
play an explicit role in selecting specific projects to
achieve specific system-condition goals. Outcome-
related metrics drive programming decisions, as
opposed to more general output measures such as
merely the number of miles paved or whether a
department hit a goal for the size of its construction
program. The programming and project-selection
decisions are explicitly tied to predicted asset-
deterioration cycles. The timing of preventive and
reactive maintenance projects are carefully planned
to maximize asset-condition longevity. For any one
project, predicting this time window and delivering a
treatment project accordingly is relatively simple.
When departments are managing thousands of
disparate pavement sections and thousands of
separate structures, the coordination of hundreds of
specifically scoped and specifically timed projects
becomes quite complex. Therefore, the coordination
between planning and design functions must be
sound.

For instance, by tracking structural deficiencies in
pavement sections, the pavement planning officials

can identify pavement sections appropriate for
preventive maintenance treatments. Projects for those
treatments can be scoped and timed appropriately
with the design division. The pavement planning
function also can assist design by forecasting the
cumulative effects of all programmed projects upon
meeting the department’s pavement or bridge-
condition goals. If the overall program is not
projected to achieve the desired goals for a specific
horizon year, either additional projects can be
considered or the scope of the existing projects can
be altered to achieve the asset condition goals.

Projects are reliably delivered on time and within
scope in an agency that successfully optimizes asset
management. The role of design or plan
development units is to reliably deliver the
appropriately scoped project on time so that the
lowest-lifecycle-cost treatment actually is delivered
to the asset when it is needed. If preventive or
reactive maintenance is delivered too late in an
asset’s  deterioration  curve, the treatment
effectiveness will be diminished. The importance of
treatment timing is particularly acute considering the
lack of adequate funding that most agencies
experience.

Agencies are seeking to stretch their assets’ useful
lives without letting them deteriorate to a stage where
they require expensive reconstruction or replacement.
This creates a treatment window in which the
appropriate low-cost treatment will improve the asset
but the same treatment delayed may be inappropriate
for that asset. For instance, a minor overlay timed
appropriately can extend a pavement’s life but a
minor overlay on a severely structurally deficient
pavement will accomplish little in the long-term.
The overall lifecycle cost assumptions of when to
treat an asset and how to treat it must be predicated
on the reliable assumption that the treatments will
occur on schedule.

Design units also must have sound cost data to
successfully support Asset Management.  Asset
Management is about seeking the highest-return-on-
investment strategies for the assets over their useful
life. Assumptions about how to treat those assets
must be predicated upon sound cost information.
This cost information generally comes from a
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comparison between estimated costs and actual costs.
The actual costs are derived not only from the
awarded bids, but also from all the change orders
which occur to a project during its construction. The
final, as-built costs must be tracked and translated
into useful unit costs which are fed back into the
planning forecasts. The accuracy of the unit costs
which can be escalated with realistic growth factors
is essential to investment forecasts and scenarios. To
coordinate the accuracy of planned, estimated and as-
built costs, requires coordination of the planning,
estimating and construction sectors. The accurate
data they generate must be available to the Asset
Management planners who are forecasting system
needs. In the Utah DOT case study, the Asset
Management staff noted that capturing reliable asset-
treatment unit prices was a key step in their Asset
Management development. Separating the costs of
pavement treatments from ancillary costs in projects
was important to forecasting budget levels needed to
sustain pavement conditions.

Departments have a formal, documented process for
approving significant change orders and
increases in an Asset Management framework.
Because funding and programming decisions have
been carefully balanced in an Asset Management
environment, a significant cost increase in one
project results in the delay or cancellation of another.
The cost change which results in a project delay or
cancellation may ripple through the carefully
balanced network analysis. The production or plan
delivery unit needs to formally report the cost
increases and coordinate that information with the
planning and programming staffs who had balanced
the program originally. Not only are project-delivery
dates carefully tracked, but adherence to project cost
and scope must also be coordinated.

cost

The Importance of Maintenance
Should Not be Overlooked in
Asset Management

Construction’s Critical Quality-
Control Role

It is self-evident that sound construction,
inspection and materials-testing practices
are important in Asset Management. The
detailed adherence to materials and
construction specifications are always a
priority. In an Asset Management
framework, the reliance on sound
construction techniques is even heightened
because the organization is relying on the
full performance of any particular treatment
as part of its carefully choreographed and
balanced program of projects.

Maintenance forces can become a key partner in an
Asset Management framework. Maintenance
activities traditionally have been reactive but they
become incrementally more strategic and pro-active
when they are fully integrated into an Asset

Management  framework. The daily  work
maintenance forces do can be strategically focused
upon the maintenance activities which most directly
support the continued performance of assets. These
activities are unglamorous but important. They can

include:

e Systematic crack sealing;

e The application of low-cost treatments such as
chip seals;

e The cleaning of under drains;

e General drainage maintenance;

e The strengthening of shoulders which can
prevent pavement edge failures;

e The clearing of scuppers and expansion joints
on bridges;

e Bridge deck patching;

e Full-depth pavement repairs which contribute to
pavement structural integrity instead of mere
surface patching.

It has been common in recent decades for
maintenance forces to operate under , however, for
those forces to be explicitly trained as to how the
above activities can extend the life of pavements and
bridges.
framework the front-line maintenance forces are

In a fully organized, asset management

viewed as an important ally in the process.
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Information and Analysis Rises
in Importance in Asset
Management

Information and analysis is probably the area of a
traditional department of transportation which most
grows in importance during the transition to a full
Asset Management environment. As departments
embark on an Asset Management effort, they quickly
consume ever-increasing amounts of information and
analysis. Legacy asset inventories such as bridge,
pavement and maintenance are
increasingly relied upon as the basis for scenario and
tradeoff analysis.
found to be lacking in the detail and flexibility which
decision-makers soon require as they seek ever-more
complex scenario planning.

inventories

Management systems are often

Nearly all departments have basic inventories for
their pavement, bridge and maintenance assets. In
some cases where Asset Management was not
emphasized, these inventories degraded in terms of
the accuracy and timeliness of their data. If the data
were not heavily relied upon for decision making,
there was little institutional imperative to sustain
them in a high condition. Once decision makers
come to rely upon sound condition data as the basis
of scenario forecasting and project selection, the need
to update and enhance the legacy inventories rises in
importance.

Management systems are called upon for increasingly
sophisticated scenario analysis. As the department
refines its Asset Management approach it will seek to
increasingly improve the accuracy, specificity and
scope of its scenario forecasting. As it discusses

options with policy makers, they will seek answers to
ever-more complex questions about the effect of
different investment options. These scenarios will
put increased pressure upon traditional management
systems, which the information technology unit will
be asked to enhance.

The measurement of performance in all Asset
Management functions will require continuous
reporting. Departments which rely heavily upon
Asset Management tend to develop “dashboards” and
other performance reporting processes. These reports
are desired so that policy makers can measure
progress of the multiple and inter-related functions
which must occur continuously to effectively
implement Asset Management.

Leadership and Communication
Link Strategy and Action in
Asset Management

The execution of Asset Management requires vision,
communication and continuous self-evaluation. In
short, it requires leadership. If left to their own best
efforts, the various units within a department will
attempt within their span of control to improve the
assets under their jurisdiction. However, to effectively
achieve the extensive coordination and resource-
allocation tradeoffs described above, a leadership
structure needs to be in place. This structure must be
able to effect timely and reliable execution of
activities and it must be able to enhance institutional
learning by compelling the continuous analysis of
results.  In short, the successful change from
“business as usual” to a “rational and comprehensive”
system requires compelling leadership.
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North Carolina DOT Case Study

Following is a case study of the North Carolina DOT. The evolution of asset management in
North Carolina clearly reflects many of the evolutionary trends described in Chapter 2. In
North Carolina, the roles and responsibilities of many disparate units were clarified to focus
their efforts to collaboratively embrace asset management as the organization's framework
for managing its highway system. The North Carolina case study also foreshadows trends
relating to organizational structures and informational needs that are discussed in Chapters 3

and 4.
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North Carolina DOT - A Case Study In Leadership,
Performance Management, Accountability And Asset

Management

o0 best serve North Carolinians in the 21% century,
TNCDOT conducted an internal review to identify

areas of improvement that could be undertaken to
help them better manage all the transportation assets,
projects, programs, initiatives and services. This report
discusses the changes implemented by NCDOT as a
result of that review. Actions taken by NCDOT
included changes to its processes, management
strategies,  organizational  structure, roles and
responsibilities. It resulted in a stratified approach to
investment in the multimodal transportation network. It
aligned accountability and performance measures
around a clear understanding of agency mission and
goals. The approach also focuses on systematically
managing all assets within the charge of NCDOT.

Performance measures and accountability were simple
and transparent. They cascaded from the top leadership
down to each employee. Employees could link their job
responsibilities and actions to performance of the
agency mission and goals. NCDOT’s actions have
resulted in systems, policies processes and structures
that have enabled the agency to forecast the condition of
its infrastructure and develop strategic and tactical plans
to systematically manage its assets. The process helps
the agency to better address system needs while
working within budget constraints.

DOT FACTS

The North Carolina DOT was established in 1915 as the
State Highway Commission. Over the years, the agency
has gone through major changes when the General
Assembly consolidated services provided by other state
departments into the DOT. The agency, earlier referred
to as the North Carolina Department of Transportation
and Highway Safety, was later shortened to the North
Carolina Department of Transportation and incorporated
the Division of Motor Vehicles.

The North Carolina DOT is amongst DOTs that manage
not only state and local roads and ferries, but also
provides funding and oversight to rail, public airports,
and other modes of transportation. The agency has the

second largest state-maintained highway system in the
nation and an annual budget of approximately $4
billion.

Nearly 12,000 employees in the agency headquarters
and across 14 highway division offices, 41 district
offices and 100 county maintenance facilities are
involved in managing all of these assets.

In the late ‘90s, NCDOT established a Maintenance
Quality Assurance program and implemented a
Maintenance Management System. The goal was to

estimate and plan its routine maintenance and

The DOT manages:

e 79,009 road miles
e 158, 592 paved lane miles
e 6,644 miles of unpaved miles
e 17,756 State Structures
o 14,000 Bridges
o 3,756 Culverts

e 511 Traveler Information System and
Intelligent Transportation System
that includes

o 140 dynamic message signs
o 200 traffic cameras

o 500 centerline miles of
Interstate Motorist Assistance

resurfacing needs. The agency’s initiative was in
response to the State Legislature passing a General
Statute requiring the agency to survey the condition of
the State Highway system every even-numbered year
and reporting the findings to them.

Significant increase in the use of the state’s
infrastructure has been observed and this is expected to
continue to increase. With inflation and funding
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constraints, maintaining the condition of an agency’s
asset has become a tremendously challenging task.

According to projections, the VMT of North Carolina is
expected to double by 2020 and the population is
expected to grow by 50% between 2000 and 2030. This
will make North Carolina the seventh most populous
State by 2030. The constraints in funding and the
increases in population and VMT will magnify the
challenge of the agency to keep the transportation assets
in good condition.

Setting Direction

e Make our organization a place that works well.

e  Make our organization a great place to work.

Review and Continuous
Improvement

In 2008, the agency revised its mission and goals to
meet the transportation needs of the 21st century. The
goals of all the business units were revised to be closely
tied to the mission and goals of the agency.

The revised goals addressed all aspects of asset
management necessary to run a world class
transportation agency. It addressed processes to
effectively manage the network proactively and make it
last longer while ensuring safe and efficient movement
of people and goods. The goals also focused on Human
Resources, considering the employees as assets and
creating an environment that would attract, retain and
bring out the best in the employees.

The State Highway Administrator, Terry Gibson said
“Long term success of an organization has to come
from within. This can be accomplished by setting clear
directions and enabling the employees to feel like
shareholders, involved in the long term success, taking

ownership and contributing to its continuous
improvement.”
The Agency Mission

Connecting people and places in North Carolina -
safely and efficiently, with accountability and
environmental sensitivity.

The Agency Goals

e  Make our transportation network safer.

e Make our transportation network move people
and goods more efficiently

e  Make our infrastructure last longer.

The heart of all effective management strategies lies in
planning, implementing, reviewing and correcting. This
cycle has to occur continuously in order for the
improvement to be effective and appropriate to the
changing times. The NCDOT initiated an effort to better
understand the challenges of the 21st century. The
objective was to identify the areas within the DOT
where improvements could be made and to lay the
foundation for how to best deliver transportation
services to North Carolinians in the 21st century within
the constraints of the budget.

In 2007, to assist in this effort the leadership hired
McKinsey and Company to survey, review, identify and
diagnose the operation, processes, workings and the
organizational structure of the DOT. The company
worked closely with the NCDOT team in completing
this assessment. Many agencies conduct similar internal
reviews including the use of external assistance such as
that used by NCDOT to accomplish the objective of
reviewing and refining/ making changes to existing
processes, programs, structures and policies. Based on
the goals set by the NCDOT, McKinsey and Company
made recommendations to build capabilities and support
the transformation that would enable the agency to
deliver transportation services to North Carolinians in
the 21st century. After the review, the agency
systematically implemented a series of changes. The
agency also implemented a revamped Continuous
Improvement Program that helps it to continue the
review and refinement of various aspects of its
organization as they relate to the mission and goals of
the agency.

This has resulted in many new ideas for improving the
life of assets and the delivery of services within the
DOT. In 2009, the agency received over 20 suggestions
for improvements. One of these suggested
improvements was about, “How to improve asphalt
surface treatment.” The process started by the
leadership taking the initiative to make continuous

Asset Management for Sustainability, Accountability and Performance 22



improvements and this approach is now integrated into
the agency culture. It is thus more likely to continue in
the future.

Leadership and Communication

As organizations continue to grow, business units try to
make internal improvements. Often these internal
improvements are not done in collaboration with other
business units and are narrowly focused more on
improving unit specific products and services. Without
continuous review and alignment of the goals of the
organization with the goals of each of the business units,
over the years these can get off synch. This can lead to
the silo effect. Reviews at the organizational level can
be expensive and can be perceived as wasteful, making
it difficult for public organizations to conduct frequent
review and realignments.

Change is always difficult. But when such reviews and
changes are led by the agency leadership that is open to
and leading the change, it sets an example for its
employees also to embrace such change.

When NCDOT conducted its review in 2007, its
leadership identified the formation of silos as one of the
challenges that needed to be addressed. They found that
even though business units had streamlined their
internal operations, because of the presence of silos,
often the goals were not collaborative and in many cases
competed with those of other units. The sum of these
improvements did not result in the better performance of
the agency as a whole.

Clear, Simple Common Mission
and Goals

Having clear and simple mission and goals makes it
easier for employees to understand, adopt and contribute
to the success of an organization.

NCDOT leadership addressed the issues of silos and
competing goals by revising and setting simple but very
clear goals and a clear mission for the agency. The goals
of each business unit were completely aligned with the
mission and vision of the organization. The agency then
set up an implementation plan to communicate these
goals and its mission across the agency. These were

repeatedly communicated to all employees. The

communication and changes included:

e One Common Focused Direction.
e Revised the mission and goal statement to
make it consistent within the agency.

Communication and Common
Understanding

The NCDOT mission and goals were cascaded
throughout the organization. The agency adopted a
practice in use at many well-run organizations to
start every meeting by tying the objectives of the
meeting back to the mission and goals of the
department. This practice achieves two objectives:

e Firstly, it reminds everyone about the mission
and goals of the agency, and

e Secondly, it forces employees to relate the
objective of the meeting to the mission and
goals of the agency. This helps further align
agency activities with common goals and
reduces the formation of silos.

Like most large organizations, in the DOTs, many
business units, divisions and offices contribute to the
successful delivery of projects, programs initiatives and
services. In organizations where business units are silos
it is difficult to assign accountability or responsibility
for successful delivery of products at the agency level.
Accountability and responsibility can be defined clearly
when the sub-deliverables, sub-tasks and sub-products
to be delivered by each business unit are well defined.

Silos within NCDOT made it difficult to clearly assign
accountability and responsibility. This led to missed
opportunities due to lack of collaboration in areas
including in planning, project selection and
implementation. Duplication and contradictory
decisions led to some waste of resources and efforts. It
also led to imbalance in staffing with respect to the
overall agency goals.

“Employees tend to focus on the goals of their business
unit often at the cost of agency goals. Silos coupled with
lack of processes for agency wide prioritization,
accountability and coordination leads to delays in
projects and waste of resources” said the Chief
Operating Officer, Jim Trogden.
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Figure 4 The Strategic Planning Office reports to the Deputy Secretary.

To create an efficient streamlined organization, where
there was less duplication of efforts and there was
collaboration to meet the transportation needs of 21
century, NCDOT reviewed the operations of all of its
divisions and identified areas for improvements.

Restructure and Realign

Restructuring of an organization has to be done
thoughtfully. It is important to restructure in order to
realign areas of the organization for efficient
functioning and improved collaboration across the
agency. NCDOT restructured itself by focusing on
developing a more productive organization. They
restructured only selected areas that would lead to
accomplishing the overall success of the organization
and the proactive management of assets and services
based on long and short term goals of the Department.

Realignment should facilitate maximum coordination
and align business units to collaborate, be accountable
and responsible in delivering the agency’s goals and
mission for the 21st century effectively. Some of the
actions taken to address the issues with collaboration
included:

e Selective  organizational  restructuring  and
realignment to support collaborative and well
coordinated decisions in project planning and
project delivery;

e Alignment of business units along functional lines
and improvement of coordination amongst business
units;

e Improving coordination across geographies in
planning, designing, delivering and maintaining
projects;

e Restructuring in a way to improve accountability

for delivery of projects, programs, services and
initiatives;
e Improved coordination of Core Processes;

e  Working with employees to change mindsets to a
more collaborative approach focused on
organizational success and accomplishment versus
individual or business-unit-specific
accomplishments;

e  Focus on Outcome Based Performance Metrics.

Collaboration from Cradle-to-
Grave

An approach to improving efficiency and increasing
effectiveness in decision making identified by NCDOT
was to increase sharing and collaboration in processes
from planning through project development. To
facilitate this, the agency recommended the
implementation of a Project Collaboration Software
that supports core processes in planning, programming
and project development. This prevented isolation and
disconnect in decision making amongst the various
business units and processes necessary to plan and
develop projects in a shorter period of time.

Focus Resources in Strategic
Planning and Asset Management

To strategically help with improving overall
management of assets and to link it to strategic
planning, NCDOT created the Strategic Planning Office
(SPOT). SPOT was responsible for analyzing system-
needs, conducting trade-off analysis and prioritizing
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projects, for the Statewide Transportation Improvement
Program (STIP) state-wide. SPOT as shown in Figure 4,
is high in the organizational chart and is responsible for
coordinating the submission of candidate projects for
the STIP and prioritization based on the DOT’s mission
and goals.

SPOT assisted the agency and helped make strategic
planning transparent and proactive. The process
followed by SPOT involves comprehensive 1-year, 2-
year and 8-year strategic planning efforts. The steps
involved:

e Every 8 years, establishing a strategic direction and
creating a 30 year outlook;

e Every 2 years, developing strategic prioritization
based on a 5 to 10 year outlook;

e Every year, creating action plans based on a one to
two year outlook.

The formal and systematic annual process of
prioritization guides the development of the
Transportation Improvement Plan. Though collaborative
in nature, it takes input from multiple sources and
applies a numerical value based on the contribution of
the project to reaching the department’s goals and
objectives. The agency has also a process for
stakeholders to provide input early in the process.

Keeping the process transparent and communicating the
details of the prioritization models publicly has helped
the agency to improve and shorten the selection and
prioritization process.

Office of Asset Management

Transportation Asset Management (TAM) has been a
part of the agency’s operation for a long time. It was
formalized in 2003. According to Terry Gibson, the
NCDOT State Highway Administrator, the approach of
the staff has been “give us the resources and hold us
accountable for the performance of our transportation
assets. The agency already had many elements of Asset
Management in place. With the revised performance
management process and the resulting performance
measures being closely linked to the goals and
performance being measured based on the results, Asset

State Highway
Administrator

Asset Management

State Road
Management

Road Inventory

Mapping

Bridge Management

Pavement
Management

Equipment

Secondary Roads

Figure 5 Organizational chart for asset management.

Management has become more appreciated.”

According to Mr. Gibson, Performance Management
and Asset Management are closely tied. Any agency
starting the journey into developing effective
performance management processes and measures can
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use some of the following simplified steps:

e Jump-start the process by creating a TAM office;

e Assign someone the responsibility and authority
which by itself will force change in the
organization;

e Develop performance measures and metrics and tie
them to performance of the assets;

e Lay out the benefits of TAM in the context of the
mission and goals of the business;

e Communicate the goals, objectives and role of
TAM to all the business units and explain how each
business unit could use TAM to make better
decisions and improve performance of projects,
programs, services and initiatives within their
charge.

Since TAM makes sense from a business perspective,
agencies will be able to get buy-in across the
organization, sooner or later, depending on the
organization and the type of strategies they use to
educate and communicate.

Jon Nance, Chief Engineer stated, “we use Asset
Management linked to the performance of our assets to
communicate with the legislature and stakeholders.
This has resulted in an increase in our budget and has
helped to improve their understanding of our strategies,
efforts and challenges.”

NCDOT uses tools to translate conditions of the assets
into strategies. For example, the number of miles of
pavements in good, fair and poor conditions is used to
develop short term and long term strategies. These
strategies are translated into action plans for the field
managers.

Asset Management plays an important role in the NC
DOT. As shown in Figure 5, The Director of the Asset
Management Office reports to the State Highway
The Office of Asset Management is
responsible for coordination of condition assessments
on all three tiers (state, regional and sub-regional) of the
roads, pavements and bridges and the management
systems that support these assets.

Administrator.

“Transportation Asset Management has allowed us to
communicate financial resources to the legislature. It is
a mechanism to show how you are good stewards of

funds and how you are making the best use of resources
to benefit the public”, said Terry Gibson. Lacy Love,
Director Asset Management said, “Asset Management
has been important for decision making in NCDOT. It
helps the agency have an accurate picture of the current
conditions of the assets and the resources required to
change and improve the conditions of the system.”

The Asset Management group has an important role in
providing data and sharing the information required to
accomplish the outcomes and results established
through the performance management process.

Terry Gibson, said, “The agency’s asset management is
focused on highways for which we have very good
information. We are looking to ultimately develop a

cross functional analysis to help us meet targets of

>

performance across all modes.’

The North Carolina Multimodal
Investment Network (NCMIN)

NCMIN is an investment template developed by
NCDOT to help prioritize investment strategies based
on how the components of the transportation network
contribute to serving different transportation
movements. The agency also developed the Strategic
Highway Corridor initiative to” protect and maximize
the mobility and connectivity on a core set of highway
corridors.” In North Carolina, all transportation
facilities are classified into three groups based on their
function in serving transportation. The three tiers as
shown in Figure 6 are defined as follows:

e Statewide Tier serves long-distance trips, connects
regional centers and has the highest usage. This
includes the Strategic Highway Corridors (SHC)
which consists of 7% of the roads that carry over
45% of the traffic.

e Regional Tier serves to connect major population
centers. All Primary routes (US and NC) not on the
Statewide tier fall into this tier,

e Sub-Regional Tier serves localized movements
and is of most interest to cities and

e counties. This includes all secondary routes (SR)
not on the SHC.
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Tiered approach to asset management is an effective
way to prioritize and make decisions when large
numbers of assets compete for limited resources. In

Increasing Increasing
State Local
Interest Statewide Interest
Tier
Regional
Tier
Subregional

L Tier

Figure 6 Conceptual representation of the Multimodal
Investment Network.

NCDOT this tiered approach is an effective strategy for
making decisions on investments based on the use and
function being served by the transportation component.

Being Strategic in Selecting
Projects and Services

The NC DOT portfolio of projects and services is
explicitly linked to the revised goals of the agency. The
portfolio of projects is based on the long-term as well as
short-term goals. The portfolio also is based on
innovative funding approaches beyond relying on
existing sources of funding. The plan of activities
includes day-to-day actions that need to occur for
effective performance of the assets as well as the long
term actions required by the agency. The short term
plans become part of the annual action plan for the
managers.

Role of Data in Quality Processes

Good decisions depend on the quality and consistency
of data being used. In quality processes such as
Baldrige, Six Sigma, Balance Scorecard and ISO, the
quality of data and information systems and their
contribution to data driven decision making, are major
components of the evaluation process. The quality of
decisions depends on the sustainable availability and the

quality, reliability and consistency of the data and
directly contributes to the quality of the agency’s plans.

One of the big data challenges faced by organizations is
the lack of consistently reliable data to make decisions.
Standardization of data has always been a challenge.
Often, data pertaining to the same asset used by
different business units for decision making even for the
same period of time is different. This may be because:

e different business units collect their own data;

e the frequency and hence “how current the data
1S” varies across business units;

e the interpretation of the data by different users
is different, or;

e business units save the data in their own
databases that are not linked to and do not
communicate with other databases in the
agency.

This results in islands of data that do not connect with
each other. All of these issues of data inconsistency
make it difficult for an agency to make sound strategic
decisions. These can lead to external
stakeholders, the public and the legislature questioning
the credibility of the agency’s decisions.

issues

NCDOT, in the review of its internal systems, found a
lack of integration of data in its core businesses such as
Bridge ~ Management, = Pavement  Management,
Maintenance Management, Traveler Information
Management System, Accident History, Construction
Management, Project =~ Management,
Management (SAP system) and GIS.

Financial

Based on the findings, NCDOT identified the need for
Data Integration, Enterprise Document Management
and Project Collaboration Software as high priority
projects necessary to support the delivery of
transportation ~ projects, services
initiatives effectively. To accomplish these, the agency
identified the following goals for Data Integration:

programs, and

o Integrate data across DOT to enable
management reporting;

e  Ensure consistent and accurate reporting;

e Provide reporting from a single source.

To address the lack of integration between many of the
systems pertaining to core processes, the agency
implemented changes to its data warehouse and
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integrated important data about the performance of core
assets and functions into a one-stop performance
management and accountability system. The agency
thus created a single source of business intelligence data
for all DOT management reporting. This single view of
the data across the enterprise - an essential element of
asset management - has resulted in an integrated
approach to making decisions on the short-term and
long-term management of the agency’s infrastructure
assets. This has also helped the agency in its analysis of
the conditions and in developing corrective actions
required for developing the short-term and long-term
plans.

Data Collection and
Dissemination

DOTs have many assets and therefore, data collection in
a DOT can be a very expensive process. NCDOT has
over 75,000 miles of pavement and over 17,700
structures. Monitoring and evaluating the condition and
performance of these assets require collection of large
numbers of specific data throughout the life of the
asset. NCDOT addressed the data collection and data
consistency issue by consolidating and centralizing
strategic data collection for the Division of Highways
under the Office of Asset Management.

To make sure that all users get on-time access to the
same data, the collected data is streamed to all users.
The data is also mapped and stored in the central
repository. This approach ensures that the same type of
data is not collected by multiple areas within the
agency. It also enables consolidation of data to a single
repository so decisions made across the agency are
based on the same data.

Aging Assets, Long Term
Decisions and Asset Management

NCDOT is facing the same challenges that many other
states are facing. Many bridges across the nation are
nearing the end of their life. Delayed action will mean
more expensive treatments. However, the current
funding situation makes it extremely difficult for states
to address the challenges in maintenance and
preservation that need more immediate action.

e In North Carolina about 8,000 bridges will
need to be addressed within the next 20 years.

e About 12, 700 bridges are owned and
maintained by NCDOT;

e 3,400 bridges have an estimated remaining life
of less than 10 years;

e The agency will need to address about 400
bridges each year to make gains on the number
of deficient bridges;

e The agency is able to address only 100 per year
leading to approximately 200 bridges
becoming structurally deficient each year.

One of the issues the agency found was that delays in
project delivery led to the agency not being able to use
all of its federal allocation of “B” funds. Bridge project
delivery issues included overdesign at the sub-regional
tier, lack of budget controls where scoping was not
based on a budget, too long a time between planning
and letting of projects. The agency found that improving
coordination and development, and including
maintenance, preservation and rehabilitation strategies
in project prioritization would help the agency to
increase the number of bridges that it addressed each
year.

The agency also found that accountability and
responsibility of the bridge program was too dispersed.
To address these issues, the agency identified the need
to create a structure with a Central Bridge Manager,
Division Bridge Manager and Right-of-Way Utility
Coordinator responsible for coordination and successful
management of bridge projects. The intent of this
organization change was to make the Central Bridge
Management Office accountable for the entire bridge
program with the Division Managers being accountable
for bridges in the divisions. The agency is in the process
of implementing these changes and hiring managers to
fill these new roles. The agency also understood that all
bridge projects are not the same. To address the varied
needs of the divisions, the agency implemented two
different project management approaches for bridges.
One consisted of a TRI-managed process and another is
a Division Managed Process. The selection of the type
of process depends on the complexity of the project and
the site conditions. The agency also implemented
budget-based design and construction. It is also
developing formal processes and capturing these in
manuals for bridge preservation and management and
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communicated these through training the employees.
The agency has also established two new positions to
help with their preservation efforts; a pavement
preservation engineer and a bridge preservation
engineer.

Streamlining and Instituting On-
site Project Scoping for Bridge
Projects

uphold NCDOT values;

e The skills needed to be effective for required
competencies.

e  Contributions to achievement of higher-level
metrics as they relate to NCDOT’s mission or
goals;

e  Meeting customer requirements;

e Improving processes;

e Carrying out key job responsibilities.

NCDOT  streamlined preconstruction and project
development to reduce the time taken from planning to
project letting. The agency focused on making sure that
over-design was eliminated and “right-sized” its bridges
to meet transportation needs. They are institutionalizing
on-site scoping of bridge projects to minimize the
number of alternatives. The agency believes this will
lead to saving time and money in the completion of
projects. The agency is grouping projects
geographically and plans on letting them as “groups of
projects as one” for economy of scale.

Performance Tied to Mission and
Goals

The agency developed a detailed performance
management process with participation and involvement
of a large number of its employees. The leadership
sought input from all employees before the process was
finalized. In this revised performance management
process, the performance measures are tied to the
mission and goals of the agency. The mission and goals
of the agency are focused on how to most effectively
manage the agency’s assets in the short and long term.
The process led to the reduction of the silo-effect and
increased collaboration and synergy between the various
business units and maximized the returns on the efforts
of all employees. The group developed performance
metrics through collaborative processes that involved
many workshops and meetings of Employee Subject
Matter Experts. The Performance Metrics Relationship
Chart linked outcomes to agency mission, goals and
values. It tied as shown in Figure 7:

e  Outcomes and expected results to agency
goals;
e The way an employee is expected to act to

1| NC DOT Mission
Results You Are

Expected to Achieve
Metrics
—= NC DOT Goals /
) Ways You Are
Expected to Act
—_— / Value $

~—= NC DOT Values

Skills You Need to
be Effective

T ——

Figure 7 Performance metrics relationship chart.

The agency then went through a rigorous and
systematic process of relating each job in the agency
with goals. This ensured that every job function was
tied to goals and performance measures. More
importantly employees knew what was expected of
them in their jobs and how they contributed to
accomplishing the agency’s goals.

The performance metrics had measures, targets and
weights. The targets are based on the expected
conditions and performance of the agency’s assets and
are directly tied to the strategies and approaches used by
the agency to manage its assets.

e The “Measure” was defined as “results of
action to be gauged related to Mission and
Goals.”

e The” Target” was defined as “the desired level
of achievement.”

e The “Weight” was defined as “the level of
importance.” Lagging Metrics to Adjust Target
for Leading Activities

The agency identified lagging metrics to adjust targets
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Figure 8 The relationship between mission, goals and assets.

for metrics of leading activities. Leading indicators
measure and track performance before a problem arises.
They are proactive and task specific. They indicate what
may happen in the future based on the value of the
measure and are good to predict the ability to meet
future goals.

Examples of some leading activities for the lagging
metrics for “Crash Rates” that provide information
about safety are:

e Improving shoulder drop-offs;

e  Adding reflective markers;

e Adding turn lanes;

e Reduction of VMT by use of alternative
modes;

e Timely project delivery.

NCDOT has had performance measures for a number of
years; some formal, some informal. The agency has
been tracking and measuring its performance in the past.
The change now is that the agency is more focused on
the on-time and on- budget delivery of its deliverables
than on the completion of the activities. Following are
some examples of revised measures:

e A specific quantitative measure of 1.5 to 1.75
Crash Rate versus a generic goal of providing
leadership to ensure safety;

*  90% to 95% system reliability on the strategic
highway corridor;

o 85% to 90% delivery on schedule and on
budget for projects.

The NCDOT performance system is result based. The
measures are tied to the mission and goals of the
agency. For effective management of its assets, NCDOT
has linked all of its projects, programs and services to
goals.

The focus on effective management of the agency’s
assets is reflected in Figure 8. It shows how
performance of the goals directly ties to performance of
the assets. For example, the life of infrastructure is tied
to the Goal “Make our infrastructure last longer.”
Effectiveness in easing congestion and effectiveness in
managing incidents, are tied to the goal “Make our
transportation network move people and goods
efficiently.”
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Figure 9 Performance measures cascade from the top of the organization.

Performance Management,
Accountability and Asset
Management

The Performance measures developed by the NCDOT
are used to:

e  Measure process results;

e  Measure expectations;

e  Establish goals for the agency;

e  Establish goals for the individual;

e  Gauge performance throughout the organization;

e Provide information to make better decisions.

In view of the current nationwide focus and the

direction of the US Congress in considering

performance management to gauge the performance of
the overall transportation network, DOTs are reviewing
their own agency’s performance framework. The
approach to performance management and the measures
developed and adopted by NCDOT serves as a
illustrative model for other DOTs to study as they
review, revise or develop their own approach.

Effectiveness of Cascading
Performance Measures

Measuring the performance in the NCDOT starts with
the Secretary of Transportation and cascades down to
each level of the organization and reaches every
employee as shown in Figure 9. Strategic direction,
clear metrics and leading by example goes a long way in
obtaining agency-wide buy-in on evaluation of
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Position Measures

Division Engineer

Division Infrastructure Health and
Performance — LOS Rating

Infrastructure Health and
Performance — Division LOS
Rating or % of Division
Projects/Programs/Services
delivered on schedule

Division Operations Engineer

Division Infrastructure Health and
Performance — LOS Rating

Infrastructure Health and
Performance — Division LOS
Rating or % of Division

Division Traffic Engineer

Division Traffic Control Division LOS
Rating

Projects/Programs/Services
delivered on schedule

(

]

% of Planned Pavement
Marking Replacements
Achieved

Transportation Supervisor

% of Planned Deficient
Sign Replacements
Achieved

% Planned Shoulder
Repairs Achieved

% Planned Pavement
Marking Replacements
Achieved

Transportation Worker

=

% Planned Deficient Sign
Replacement Achieved

% Planned Shoulder
Repairs Achieved

Figure 10 NCDOT cascading metrics for the Goals: Last Longer and Works Well

employee performance.

There is broad understanding in NCDOT of what is
being measured and how measures are tied to the
mission and goals of the agency. This transparency
coupled with clear direction on how to contribute to
meeting the agency’s performance targets makes
employees take responsibility and motivates them to
work toward accomplishing the goals.

Some examples of measures for the Chief Engineer for
are:

e System Reliability: “Percentage of incidents
cleared within 90 minutes,” with a target 70-85%;

o Infrastructure Health: is “Improve Index Score (3
year avg.) toward Goal,” with a Goal of 68-72.

The same measures apply to all positions but the
weights of the measures vary depending on the job
responsibilities and accountability of individual
employees.

Figure 10 is an example of how each position in the

agency is tied to performance measures. Measures for
each position are further related to the overall goals and
targets of performance for the agency.

Role of Leadership Emphasized

In NCDOT the senior leadership is leading by example.
They have embraced change and are holding themselves
accountable and responsible for the performance of the
agency. An example is seen in how the same
performance measures are used to measure all the
employees in the organization. This lends credibility to
the use of the performance measures.

The systematic and logical approach of tying the
performance of assets, projects, programs, initiatives
and services to goals and relating each job to the
measures selected, makes it easy to understand and help
get buy-in from the employees. The process in NCDOT
helps employees understand the actions they need to
take to improve the performance of the transportation
network.
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Figure 11 Projected PCR above 80

dependent on a handful of people. Leadership has to
come from within the organization. Leadership and
effective management styles have to be instilled in the
culture. They have to be integrated in the good business
practices and strategies throughout the organization.

To address continuity in leadership, NCDOT has
focused on developing processes that ensure the on-
going development of leadership and competencies.
This is important for the long-term success of the
organization and necessary as the leadership of the
organization changes. With the focus on talent
management, recruiting, employee development and
succession planning, the agency expects to continue to
be a model best practice agency delivering the
transportation needs of its stakeholders.

Improving Assets through
Changes in Preservation and
Maintenance Strategies

85
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e
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Figure 12 projected roadway level of service.

The approached used in the NCDOT is to:

firstly, define clear goals linked to the
condition of the transportation assets and
services being provided;

secondly, tie them to performance measures;
thirdly, link the performance of all employees
to the performance of the goals;

fourthly have an on-going process of
continuous reviews and corrections to align the
goals.

Continued effective running of organizations cannot be

For many years chip seals and crack sealing have been a
core business function of the agency. Recently, the
NCDOT has refined its Bridge Preservation, Pavement
Preservation and Maintenance strategies. The agency
included chip seals, slurry seals, microsurfacing and
thin hot mix asphalt to its preventive and maintenance
programs where the pavement conditions are in “good”
to “fair” condition.

Based on the Pavement Condition Rating, the severity
of distress and projected traffic conditions, specific
treatments are determined and applied to each roadway.
The agency’s goal is to apply preservation strategies
early in the life of the pavement where possible, to
extend the life of the pavement in “good” condition at a
much lower cost.

Figure 11 shows the pavement conditions for the
agency. The figure shows the good and fair condition of
pavements in 2008 trending upwards. In 2009, the
numbers of miles resurfaced by the agency declined due
to the economic downturn. This is expected to lead to a
slight decrease in the percentage of good pavements.

The North Carolina DOT faces the challenges
confronted by many DOTs nationwide of rising material
costs, aging infrastructure and reduction in funds to
manage the transportation assets. With the changes
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made to overall asset management strategies and the use
of performance measures agency-wide, NCDOT expects
to extend the use of dollars and make good decisions to
improve the condition of all its assets within the
constraints of the budget.

Outcomes of Better Asset
Information and Forecasting

One of the important outcomes of implementing
strategic performance measurements linked to the goals
of the agency has been having better information to
make decisions. It is important for an organization to
make projections about the future condition of its assets.
It allows the organization to develop strategic and
tactical plans to address its transportation priorities
systematically.

As shown in the Figure 12, based on the current data,
the DOT is projecting that if the funding levels remain
at current levels, the percent of pavements in good
condition will fall to from 70% to 40% by 2015.

As shown in Figure 13, the agency is also projecting
that if the funding levels remain at the current levels, the
Roadway Level of Service will fall from a composite
score of 82 to a score of 72 in seven years. Projections
as shown in figures 11, 12 and 13 help the agency make
informed decisions, educate its stakeholders and also
collaborate with them to plan for and implement
acceptable corrective action.

Summary: Leadership and
Accountability Contribute to
Successful Management of
Transportation Assets

Based on the experiences of NCDOT, listed below is a
summary of some of steps that contribute to the
successful management of transportation infrastructure
and efficient and effective delivery of transportation
services:

e Have simple, clear, consistent Mission and Goals;

e  Align strategic direction to Mission and Goals;

e Communicate direction, Mission and Goals
repeatedly. Use multiple strategies to communicate;

e Create a culture where objectives of all business
units are linked to the Mission and Goals of the
organization;

e Streamline core operations such as Planning,
Project Prioritization, Project Design and Project
Delivery;

e Link Performance Measures to the organization’s
Mission and Goals;

e C(Clearly link job and performance expectations to
Performance Measures;

e Link accountability and responsibility to
performance starting at the topmost level of the
organization and cascade them down to every
employee;

e Streamline project prioritization. Build simple
quantitative models for prioritization. Keep the
prioritization process transparent;

e For good asset management, include projects,
programs and services in the prioritization process;

e Obtain feedback on the prioritization process.
Review and revise the prioritization process, as
appropriate, based on feedback;

e Plan and prioritize for funding shortages,

e Conduct quarterly or bi-annual meetings to discuss
the overall performance of the organization;

e Focus resources on strategic planning And Asset
Management. To be effective, these resources
should be high in the organizational chart;

e Use and propagate data-driven decision making;

e Ensure that there is horizontal and vertical
integration across the organization;

e Facilitate collaboration through tools, processes and
use of data from a central source for decision
making;

e Centralize select activities for efficiency. Examples
include data collection and data dissemination;

e Focus on developing a productive organization.
Recruit, retain and develop the workforce;

e Facilitate cross-training of employees. Motivate
and facilitate the sense of ownership in the
employees;

e Develop and plan for succession;

e Review and revise Goals to keep current with the
transportation needs;

Incorporate continuous review and revision of all core
operations and performance measures into the strategic
planning process.
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As the an agency
moves in the
direction of more
sophisticated asset
management
practices, its form
often changes as well.
Positions and
processes are often
created to ensure
that all parts of the
organization are
moving in the same
direction to support
asset management.

Chapter 3: Structures and Strategies for Asset
Management

become more common to describe Asset Management
as a “program” or a “set of principals” rather than a
“system.” Although a “systems approach” or “systems
management” is generally used in management

As can be seen from the North Carolina DOT
example, the full-scale integration of Asset
Management addressing most major
operations in the organization. It is worth noting what

involves

Asset Management is not before describing how to
adopt structures and strategies for fully integrating it
into a transportation agency. Asset Management is not:

A particular information technology system or product.
Although computerized information systems are a part
of Asset Management, they are components of Asset
Management, not the entire process themselves.

Asset Management is not a rigid checklist of
mandatory steps that an agency must comply with.
Rather it is a flexible framework which can be adapted
to the unique laws, governance structures, information
systems and historical developments of individual
agencies.

Asset Management is not a rigid organizational
structure that must be adhered to by all agencies. It has

literature, in the transportation field those terms often
have been confused with specific pavement, bridge,
safety or maintenance management systems. This
ambiguity has led to a lack of understanding of Asset

Management and the practice of performance
management.
Asset Management is broader than any one

computerized management product or any one table of
organization. There is not one perfect organizational
structure that an agency can adopt to promote Asset
Management. For instance, a state which operates with
strong local government control over many assets, will
need an outreach function to its Asset Management
activities if it seeks to extend good Asset Management
practices to the local highway network. A state which
has a strong element of privatization will need to
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consider contractual means by which contractors’
preventive and reactive pavement maintenance
activities are coordinated with the agency’s long-term
Asset Management system. A large state such as
Texas or California is compelled to be decentralized by
its huge geographic scope while a Rhode Island or
Delaware may not be. In other words, one structure
alone will not be sufficient for all states.

Many different functions and activities must work in
concert for successful Asset Management. Important
connections across these functions can be provided by
Information Technology which must gather knowledge
from each function and make it available to all others.
The information systems become the linkage which
supports the coordinated, seamless approach to Asset
Management An optimum
organizational structure would be one in which all
these various functions are commonly united with a
focus upon how their activities contribute to Asset
Management. The optimized structure for Asset
Management would have all team members or

which 1is desired.

divisions clearly understanding their role in the larger
strategy, which involves a life-cycle approach to
sustaining transportation assets for the lowest cost. The
Transportation Asset Management Guide notes that:

“Transportation officials manage a wide range of
“assets” to meet public, and legislative
expectations. These the physical
infrastructure of the transportation system (e.g.,
guideways, structures, and associated features, utilities,

agency,

assets  include

and appurtenances) as well as other types of assets:
e.g., an agency’s human resources, financial capacity,
equipment and vehicle fleets, materials stocks, real
estate, and corporate data and information.”

This description recognizes that all of the
organization’s resources need to be managed with
consideration of how they contribute to Asset
Management. For instance, front-line maintenance
crews can be trained to contribute significantly to Asset
Management. Maintenance workers who fix potholes
with proper full-depth repairs contribute significantly
more to the pavement’s performance than they would if
they only performed surface patching. To conduct full-
depth repair they need to be better trained and equipped
for:

e Properly establishing a safe work zone;

e Using pavement saws to completely remove the
old pavement;

e Stabilizing the base of the repair;

e Handling hot mix to keep it at the proper
temperature,

e Conducting proper compaction;

e Sealing their repair.

If the crews are to perform such work, many divisions
must act in sync. The policy division must make clear
that maintenance crews are expected to be making full-
depth repairs when possible. The training division
must provide adequate training. The equipment
management division must ensure maintenance crews
receive the proper equipment, and therefore the
department’s equipment inventory becomes an adjunct
of Asset Management. The Maintenance Management
System or Cost Accounting System must not penalize
them for the extra time taken to conduct full-depth
repairs, versus surface repairs. The crew’s recording of
their work and its improvement to pavement structure
requires support from the Information Technology unit.
The purchasing rules need to accommodate the
maintenance crew’s acquisition of materials in a timely
manner. In short, this one critical function requires an
integrated network of cooperation and support. The
transition from “throw and go” surface pothole
patching to full-depth in-house pavement repairs
requires a change in mindset, training, maintenance of
traffic practice, equipment, materials, information and
administrative support.

Structure or Process?

A senior leader who wants to embrace Asset
Management will face a fundamental question first:

Do 1 organizationally restructure my department’s
table of organization for effective Asset Management
or do I operationally restructure my department so that
the existing divisions operate in a fashion which
supports Transportation Asset Management?

In many cases, a department executive may not have
the legal authority or political ability to restructure a
table of organization. However, he or she can create
internal processes and reporting structures to keep all
units cooperating for Asset Management.
cases, a decision maker may want to physically change

In other
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Figure 14 Leadership and data provide essential
coordination of other functions in an asset
management environment. Leadership points the way
and common data systems keep all divisions
communicating effectively.

the table of organization to optimize Asset
Management.

In some instances, agencies pursuing Asset
Management have created high-level  Asset

Management positions which elevate the status of the
function in the organization. An international scan in
Transportation Asset Management published in 2005 *
found that in all the agencies visited there was a
dedicated management position or office responsible
for Asset Management. If such a structure is not
possible, an alternative approach is to operationally
assign all relevant divisions with Asset Management
goals, objectives, responsibilities, reporting
assignments and coordination assignments. In effect,
everyone’s job is defined as contributing to Asset
Management.

This concept of having disparate divisions all
simultaneously focusing on their component of a larger
process such as Asset Management has been referred to

* FHWA, “Transportation Asset Management

In Australia, Canada, England, and New Zealand”
2005.

as Horizontal Alignment. As most organizations are
traditionally hierarchical, commands, control and
coordination tend to flow from the top down and
information flows from the bottom up. In a function
such as Asset Management, coordination and
cooperation also needs to flow “across” the
organization as each division coordinates its timing and
strategies with the related divisions. Each major
division such as Maintenance, IT, or Design all are
links in a chain of managing an asset over the various
stages of its lifecycle.  Therefore in an Asset
Management organization, tables of
organization generally are supplemented with features
such as Strategic Plans, on-going coordination
meetings, reporting processes and other strategies to
keep the disparate divisions focused upon cooperating
for Asset Management. The requirement to coordinate
horizontally needs to be ingrained into divisions, in

traditional

addition to their normal requirements to coordinate
vertically within their silos.

Some of the management tactics to ensure horizontal
alignment include:

e Developing performance agreements with
managers which are tied to the
accomplishment of organizational Asset
Management targets and functions. When
managers have performance agreements that
require them to coordinate with peer divisions
on Asset Management, such cross-cutting
coordination becomes a required way to
operate;

e  Conducting regular, formal team progress
meetings in which managers review the
organizational Asset Management metrics and
report to peers and bosses their efforts to
achieve them;

e Developing Balanced Scorecards, not only for
the entire organization but for every unit and
manager within the organization. These
Balanced Scorecards can be based upon the
competing Asset Management metrics that
managers need to balance;

e  Briefing central authorities such as the state
budget office, legislative committees or the
governor’s office on the organization’s Asset
Management performance to ensure that the
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Asset Management Roles and Responsibilities

Planning

Long-term strategic planning

Resource evaluation and tradeoff recommendations

Maintaining management systems (HERS, PONTIS, Pavement Management)
Project selection

STIP development

Gathering system conditions

Maintaining asset inventories

Design

Coordinating treatment designs and treatment timing with Asset Management staff
Delivering those treatments on time

Using current cost estimates

Remaining current with proper mix design, treatment types

Updating designs, standards, manuals to reflect current Asset Management

strategies

Construction

Ensuring construction means and methods meet specifications

Accept only materials which meet Asset Management specifications

Recording as-built under drains and other items which will need on-going
maintenance

Write contract specifications for long-term asset performance

Information
Technology

Operate department’s Knowledge Management processes

Quiality Control/Quality assurance of data

Understand Asset Management; Integrate and align IT systems to reflect Asset
Management practices

Provide standard and ad hoc reporting abilities

Integrate legacy systems

Develop new systems to support Asset Management

Provide executive and user data reports

Maintenance,

Conduct preventive maintenance

Operations Ensure reactive maintenance contributes to long-term life-cycle optimization of
assets
Human Provide process for Asset Management training to maintenance staff
Resources Ensure that personnel categories reflect more sophisticated maintenance skills
needed for front-line Asset Management practices
Facilities, Ensure that maintenance equipment is adequate for proper full-depth pavement
Equipment repairs and bridge preventive maintenance by in-house forces
Ensure equipment is provided
e central authorities are aware of the agency’s e  Publishing regular reports, both internally and
performance, and its Asset Management publicly, which track the achievement of key
challenges; asset measures, and explain steps to improve

performance when targets were not achieved;
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Different Strategies for Different Structures

Asset Management has been found to flourish in a wide variety of states with different

organizational structures. The following different organizational structures are common in the

United States, yet each structure can accommodate Asset Management.

Some states have highly centralized structures with decision-making residing in a central
office;

Other states operate with decentralized structures with great autonomy in the districts;
Some states have jurisdiction over all roads including low-volume local ones such as in
Pennsylvania, Virginia and North Carolina;

Some state DOTs only have jurisdiction over the higher functional classes;

Some states rely on privatized services for the management of large corridors, and their
Asset Management strategies must incorporate their private sector partners;

Some states operate under enterprise resource programs (ERPs) in which state IT systems
are integrated into statewide ones for functions such as tracking time and equipment;
Other states operate under legacy IT system structures in which asset information is pulled
from a variety of existing internal systems;

Some states have strong commissions which exert great influence over program budgeting
and project selection;

Other states have very active legislatures which select projects and decide on program
funding allocations;

At least one state has statutory requirements for equalized spending across geographic

regions.

o Establishing Asset Management practices into
law, or agency policy. This can
“Institutionalize” Asset Management so that
its practice extends beyond one executive or
one administration.

The Asset Management Guide notes that Asset
Management is:

o Comprehensive;

o It is a philosophy or approach;

o It is driven by policy;

o It focuses upon the long-term;

. It is pro-active;

o It is driven by good information;

. It is explicit and visible;

o And it is viewed “as the way we do
business.”

Each of these individually and all of them collectively
call for an organizational structure and management
practices that set clear Transportation Asset
Management goals and then cascades them through the
organization. The organization also needs a reporting
or feedback mechanism which measures accom-
plishments and ensures accountability.

These needs call for both a “form” and a “function” for
the department’s organizational approach to Asset
Management. The structure of the organization needs
to reflect the activities which must occur to effectively
implement Transportation Asset Management. The
functions need to complement and reinforce the
cyclical and continuously improving steps the agency
must take.

There is not one specific organizational structure which
best suits such a cyclic process, rather such a process is
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applicable to many types of organizational structures.
While the organizational structure may differ, it is
necessary to have a structure which includes the
functions of: Setting Goals; Analyzing Resource
Tradeoffs; Measuring Accomplishments and Adjusting
Strategies and working collaboratively towards the
same Asset Management goals.

It is important in the organizational structure to have all
divisions processing their Asset Management efforts
through a common goal-setting and resource-allocation
process. Such a process has several elements which
ensure cooperation and alignment of disparate
functions. These include the setting of common
strategic goals, the joint participation in the
development of work plans for each unit, the common
communication of results and the joint, common
evaluation of accomplishments. Such processes
accomplish organizational alignment and the cross-
cutting cooperation needed for effective Asset
Management.

The various divisions all have an important role in
Asset Management. Their various units need to be
working in concert and with common goals to achieve
the optimum organizational outcomes. The successful
highway agency which achieves such alignment
generally operates with the
approach:

following strategic

eIt has an emphatic and well-communicated

Strategic Planning Process which clearly informs
the organization about its intended strategic
direction;

e Asset Management is clearly articulated as a
Strategic Goal;

e The Strategic Goals are broken into annual or
biennial Objectives, which are precise and
quantified. They serve as milestones and interim
goals toward the longer-term achievement of the
Strategic Goals;

e The resource allocation and tradeoff process is
formal, widely communicated and cyclical,

o Accountability is clearly and explicitly required.
The Objectives are clearly assigned to people and
units;

e Coordinating strategies, reports and meetings are
required to keep the disparate units focused upon
the common goals.

e Data is viewed as a key asset. All decisions are
expected to be based on data. Units which
generate asset data are held accountable for the
accuracy, frequency and timeliness of the data;

e Leadership actively supports Asset Management
and embraces it as a critical strategy for
organizational success.

The Critical Role of the Leader in
Asset Management

While the structure of the organization can vary, the
role of the leader generally cannot. Generally, the
establishment of a strong Asset Management ethos
depends on leadership, either from the individual
executive, from an executive body such as a
commission or from legislative mandate. It takes
leadership to  overcome the organizational inertia
which tends to prevent individual units from working
seamlessly and selflessly together on initiatives which
transcend the boundaries of any one unit. It takes
leadership to adopt new practices which are not
common in the organization. It takes leadership to get
divisions and individual personnel to change past
practices. It takes leadership to make difficult
financial-tradeoff decisions.

For leaders to change an organization requires them to
understand why organizations do what they do and
what it takes to get them to adopt new practices. For
the past 50 years, the field of organizational theory has
offered increasing insight into why organizations, and
particularly bureaucracies, either adopt change or resist
it  Many organizational theorists propose some
variation of the three overriding premises presented by
Anthony Downs in his book, “Inside Bureaucracy.”

o Bureaucratic officials are rationale and will
respond to incentives and disincentives provided
by the leadership;

e However, bureaucratic officials have complex
goals, only some of which relate to responding
to the leadership and to fully cooperating with

Asset Management for Sustainability, Accountability and Performance 30



peer units within their organization. Goals such
as loyalty to their own units, simplifying their
own decision making, and adherence to their
original,
obligations to the larger organization;

narrow mission can outweigh

e The “social function” of the bureau will greatly
influence the internal behavior of the individuals
within it.

In other words, the various complex, interactions and
cooperative functions which must occur across units in
an Asset Management framework are not naturally
occurring tendencies to officials whose normal
incentives are to work within their own units.
However, because division officials are rational they
will respond more positively to peer units and
cooperate more fully with them when the organization
creates greater incentives for them to do so. Since,
their peers are unable to create such incentives, it up to
a higher level official — or a leader — to create the
environment in which their incentives are to cooperate
fully with the other units in a long-term approach to
Asset Management. Only a leader or higher level
official can create the new incentives and disincentives
which are necessary for Asset Management.

To take a simple example, a maintenance official will
have no rational incentive to crack seal if the long-term
performance of pavements is not part of his or her
incentives or disincentives. In the short-term, crack
sealing provides few benefits to the maintenance
official who may be pre-occupied with snow removal,
clearing incidents, repairing damaged guardrail or
addressing mowing. Furthermore, if the timing of
crack sealing is critical, then the prescriptive timing of
the crack sealing operations can become a new and
unwelcome intrusion for the maintenance official,
further complicating his or her schedule. By their
nature, maintenance officials tend to be focused upon
daily, short-term events — not long-term future
scenarios. Therefore, in a traditional organization they
have few rational incentives to focus upon the delayed
benefits created by crack sealing.

However, when a leader re-defines units’ incentives
and re-defines their “social function” their perspectives
change. When the role of maintenance is re-defined to
contribute to long-term pavement performance through
crack sealing or drainage maintenance, then

Traffic Management Center Analogy

Twenty years few Traffic Management Centers
existed. State DOT operations officials did not
interact in real time with local city traffic
officials, police agencies or emergency
responders. Nor, did they provide real-time
information to travelers.

When those same officials’ roles were recast
by their immersion in Traffic Management
Centers, the very nature of their jobs were re-
defined from solo operations to collaborative
operations with other similar stakeholders. As
Downs said, their “social function” was re-
defined.

This can serve as an analogy for Asset
Management cooperation between divisions.
By placing various disciplines within a common
Asset Management system which requires
frequent interaction, their behavior changes as
their “social function” is re-defined.

maintenance behaviors change. Likewise, when the
leader creates new incentives to cooperate with other
units such as planning, design and construction then the
rational behavior of the individual divisions changes
further.

Organizational consensus and strong leadership are
important because it takes nearly all the functions of a
highway agency to effectively manage a pavement or a
bridge through its lifecycle. This is because pavements
and bridges require different maintenance, treatments
and repairs at different times of their lifecycle. These
activities all require different skills, therefore they
reside in different organizational units of a state
highway agency.

For instance, the construction or rehabilitation of a
pavement involves planning, pavement selection,

design, construction, materials acceptance and
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recording of the pavement’s completed condition.
Then, the pavement should go through a 30-year
predictable and collaborative process throughout its life
as the disciplines of Planning, IT, Maintenance,
Design, and Construction all collaborate to manage that
individual pavement and its maintenance.

At least every other year of its life, a pavement should
be inspected and its rate of degradation recorded.
Deficiencies and conditions are fed into the Pavement
Management System for a Remaining Useful Life
forecast for the pavement. These deficiency data can
assist the logic inherent in the Pavement Management
System to predict the expected performance of the
pavement — and importantly to identify pavements with
accelerated degradation for analysis. Pavements which
are degrading at a faster-than-expected rate can be
culled for analysis as to why they are performing
poorly.

This analysis can add to the institutional knowledge of
the organization by determining if the poor
performance is attributable to inadequate maintenance,
design, construction, materials, drainage or vehicle
overloads. Once identified, corrective action can be
taken. Throughout this process, the Information
Technology systems are key because they link the
latent knowledge acquired by the pavement inspection
with the decision makers who need to act.

Such analysis and prediction requires the insights of
many disciplines — planning, IT, pavement design,
maintenance, materials, and construction. In addition,
as lessons are learned, periodic training of pavement
designers, materials testers, maintenance crews and
maintenance managers are needed to share the insight
across the organization. Active learning and
Knowledge Management are an important aspect of
Asset Management

Interlocking Decisions

The activities of one division can affect the other facets
of Asset Management. There are many fundamental
intricacies between them such as:

e  Programmatic decisions to under-fund
pavements lead to accelerated degradation and
increased reactive maintenance demands upon
in-house forces;

e Ifin-house forces do not conduct full-depth
repairs, the full benefits of their pavement-
repair efforts are diminished;

e If maintenance forces do not maintain
drainage such as under drains, ditches and
outfalls, the accumulated moisture can
damage pavements and decrease their
longevity;

e If maintenance forces are not properly trained
in crack sealing, or if their managers defer
crack sealing, pavements can degrade at an
unacceptable rate;

e If maintenance crews are not scheduled for
basic bridge maintenance such as expansion
joint cleaning, the washing away of salt or the
cleaning of scuppers, bridges deteriorate more
quickly;

e If design or construction lag in adopting
advanced pavement specifications or other
innovations it can reduce the cost-
effectiveness of pavement investments
significantly over time;

e Ifregional divisions are reluctant to “spec
out” poor performing local aggregates they
will continue to experience accelerated
pavement degradation;

e Ifthe IT division does not provide easily
accessible and timely data, ad hoc analyses of
trends such as identification of poor-
performing pavements can be hindered;

e If bridge condition inspectors are not cross-
trained to note maintenance needs, important
bridge maintenance issues can go unreported;

Concurrently, the collaboration and consultation of
different units can lead to synergies which significantly
improve pavement and bridge performance beyond the
level that any one unit alone could achieve. For
instance:

e Systematic analysis of the root cause of poor
pavement performance by multi-disciplinary
teams can lead to innovations in pavement
design, materials specifications, construction
means and methods, and preventive treatment
strategies;

e IT evaluation of user needs can lead to
enhanced data-collection and reporting
systems;
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e Users’ needs for forecasts can lead to
improved pavement management forecasting
systems;

e  The critical need to schedule preventive and
reactive treatments to precise time windows
can lead to more reliable project-delivery
strategies.

Resource Allocation Processes

It was noted in many of the case study agencies that the
process of allocating resources across programs was
often well documented and transparent. The process is
often complex, difficult and sometimes contentious. It
often results in some asset categories, some programs
or some regions receiving fewer resources than they
desire. However, this process also provides opportunity
for institutional learning and communication in an
Asset Management organization.

In several of the case study agencies, a multi-
disciplinary team was involved in making resource
allocation decisions. The team often included
representatives from different programs, but also
representatives from both central office and districts.
The participation leads to increased understanding of
all parties of the difficult trade-off decisions the
department faces. It also increases understanding of the
inter-related roles that each unit plays in Transportation
Asset Management. It is important during the resource
allocation decision process that there be coordination
between the wvarious divisions such as Planning,
Design, Construction, Pavement Management, Bridge
Management, Safety and others. All these groups can
be included in the Resource Allocation Analysis. The
data from their management systems and the outputs of
the analyses from Pavement Management, Bridge
Management, HERS-ST and others should form the
basis for the resource allocation analysis. The resource-
tradeoff analysis in these leading case study examples
generally were:

e Open

e Formal

e Participatory
e Cyclical

e Data-driven
e Policy based.

In other words, when the resource allocation analysis
was concluded, the major asset management
participants had a role in making the complex and often
difficult tradeoffs required.

Next, periodic tracking meetings and reports
throughout the year further solidify the common
understanding of the various divisions as to the
progress the agency is making in managing its assets.
In these open and inclusive performance-tracking
meetings, a common institutional understanding of
performance and outcomes can be achieved.

As system conditions are assessed and inventories are
re-populated with a year’s worth of projects and
maintenance activities, then system conditions are
reviewed to determine if goals were met. Again, the
results of these steps were shared in open meetings or
in widely disseminated reports so that all internal units
share an understanding of how the resource allocation
and Asset Management processes actually performed.
Did they meet goals? Are conditions adequate? What
asset problems were identified that the collective
organization must address? The widespread publishing
of system goals and the regular conduct of
collaborative meetings to discuss progress towards
meeting them keeps the organization focused upon
Asset Management. Program managers for pavements,
bridges, maintenance, safety and other programs could
all see the results of accomplishments, and understand
how resource allocation decisions and organizational
focus on Asset Management resulted in improved
conditions overall.

In summary, the organizational structure and
operational strategies for Asset Management in the
case study agencies were comprehensive and multi-
disciplinary. As well, they involved many key
management staff who play a role, either in Central
Office or the districts. It was clear that leaders in the
field of Asset Management have identified a variety of
successful tactics to inculcate the cross-divisional
cooperation that is required. These tactics can include:

e The public and participatory conduct of
economic tradeoff analyses which explain why it
is in the larger organization’s interest to transfer
expenditures to highest-return investments, even
if it requires the diminishing of historical

categories of expenditures;
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Frequent cross-divisional meetings which are
chaired by the leader in which the cross-cutting
cooperative activities are monitored for success
and impediments to their success are identified,;

The leader formally redefines the roles of units
and individuals to emphasize the cross-divisional
cooperation with other units;

Shared institutional goals are set as common to
all units, not only to some;

The long-term accomplishment of Asset
Management goals are broken down into
meaningful, short-term activities which are
clearly assigned to individuals and units, then
those individuals and units are held accountable
for their accomplishment;

Published reports, Web pages, employee
meetings and performance evaluations are used
to communicate the department’s embrace of

Utah DOT
Case Study

The following case study of the Utah DOT
illustrates how one transportation agency
successfully coordinated multiple functions
across divisions and districts to create the
cross-cutting collaboration needed to
successfully deploy Asset Management. The
Utah DOT experience with improving its
information systems also illustrates practices
which will be discussed in Chapter 4,
following this case study.

Asset Management as the process it uses to make

infrastructure decisions.
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Utah DOT Case Study - Embracing New Structures and
Strategies for Asset Management

When the Government Performance Project conducts
its annual evaluation of the states, it has consistently
rated the State of Utah as an 'A' for its infrastructure
management practices.

The grade is in large part a reflection of the Utah
Department of Transportation’s comprehensive Asset
Management process the agency has spent the past
seven years developing. It cascades throughout the
organization’s infrastructure management practices
and provides the maintenance workforce direction,
performance goals, condition data and robust cost
information with which to plan, conduct, measure and
evaluate their work. The Utah DOT Asset
Management System also extends through the
pavement and bridge programs, allowing decision
makers to conduct complex analysis of various
funding and optimization scenarios. The Utah Asset
Management System also links closely with the Safety
Management System so that accident histories and
crash trends are considered whenever a maintenance
activity or a construction project is planned.

In short, the Utah DOT has developed a
comprehensive and systematic Asset Management
process that has ingrained Asset Management
practices throughout the organization. Utah officials
caution, however, that their current system is the result
of continuous effort since at least 2002. They consider
their Asset Management system to be a continuous
work in progress. They say that their journey to
deploying a comprehensive Asset Management
process holds several lessons.

e High-level support and active leadership is vital.
The top leadership’s involvement gives the Asset
Management effort visibility and legitimacy.

e The deployment of Asset Management dovetails
naturally with the development of an agency’s
Performance Management System. In Utah, the
two systems developed at generally the same
time, with each complementing the other.

e Asset Management and Performance Management
take time. The Utah DOT has been actively
developing both since at least 2000 and still it
considers itself to be on a continuous journey of
improvement.

e Start with the data systems that you have and
improve them as you go. The Utah DOT has
developed a comprehensive set of management
systems but they represent the continued
evolution of earlier ones. The DOT began in 2000
with its legacy data systems and did not wait upon
next-generation systems to start its Asset
Management pursuit.

o Differentiate between the computerized asset
management data systems from the Asset
Management business processes. They stress that
both data systems and standardized Asset
Management business processes are required to
be successful. The Asset Management data
system may provide decision makers tools to use
but the business process ensures that decision
makers actually use the tools to improve their
investment decisions.

Utah’s Asset Management
Beginnings

In preparation for the 2002 Winter Olympics, the Utah
DOT completed a $1.5 billion design/build
reconstruction and expansion of I-15 through the heart
of Salt Lake City. As the department’s leaders readied
the modern facility for its opening, they also pondered
their long-term approach to ensuring it remains in
sound condition throughout its service life. They
describe having an epiphany in which it occurred to
them that they should wundertake the same
comprehensive effort to maintain I-15 as they put into
building it.

Department Director John Njord led the top
management through a three-day workshop and self-
evaluation of the department’s Asset Management
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practices. One of the participants described it as a
painful process. It was painful both in the length and
detail of the analysis as well as in terms of the team
recognizing that it lacked a comprehensive Asset
Management approach. From the process, however,
the important seeds were sown to create a
comprehensive Asset Management program.

First, the top-down involvement of the Utah DOT
leadership served an important “change management”
function. In change management, it is important to
provide institutional legitimacy to a change, which the
director’s involvement provided. Second, the effort
was followed by monthly meetings until the Asset
Management process was well under way. Those
meetings helped to ensure that momentum was gained
by the fledgling effort. Three, the workshop and
subsequent efforts served as clear points of change for
the department. They represented that one era was
ending and that a new era of Asset Management was
beginning. Such demarcation is an important feature
of changing behavior in a large organization by clearly
communicating that the organization has embraced a
new direction. Without such emphatic “pivoting” of
the organization, bureaucratic inertia can stifle change.
Finally, the UDOT leadership insisted that Asset
Management become “institutionalized” by creating
the policies, manuals, organizational structures and
data systems to provide common definitions, common
understanding, and a common approach to Asset
Management throughout the department.

Although the Utah leadership may not have described
their efforts at the time as conscious “Change
Management,” the actions they took with their top-
level involvement and engagement were typical of
classic “Change Management” strategies. Those
actions appear to encapsulate the type of engagement
necessary by Asset Management advocates to ingrain
the practice in their organization.

Performance Management
Linkage

Also in the early 2000s, the Utah DOT was embracing
performance metrics and Performance Management,
say its officials who were involved at the time. Like
so many other officials in other agencies, they quickly

recognized the linkage between Asset Management
and producing performance metrics for the
transportation system. They began by setting goals
for what level of pavement and bridge conditions they
wanted to sustain for the highway system. The
emphasis on both achieving and then sustaining those
conditions over time with limited resources strongly
influenced their recognition of the benefits of
performance management. Among their initial targets
were to have 90 percent of the Interstate System, 70
percent of the arterial system and 50 percent of the
collector system meeting smoothness standards. Once
steps are taken to sustain those goals, both Asset
Management and the regular monitoring of
performance inherent in Performance Management
appear to be self-evidently logical to the organization,
Utah officials said. Today, the department produces
both extensive Asset Management data but it also
produces an annual “Strategic Direction and
Performance Measures” report. This report is like an
annual corporate report in that it describes major
issues facing the department and describes the
agency’s performance in addressing these issues.
Within the larger set of performance metrics that it
reports in the Strategic Direction document are high-
level performance metrics on how it is managing its
highway assets.

Creating an Asset Management
Structure

Over its seven year journey, the Utah DOT created
both organizational structures and data systems to
support its Asset Management approach. The two
parallel  efforts were closely linked and
complementary, and they illustrate the duality of
successful Asset Management efforts. Successful
Asset Management organizations have not only sound
data systems to provide decision makers good
information but they have organizational processes
which ensure that the logic of Asset Management is
followed during the decision making process. To
develop both the data systems and business processes,
the Utah DOT pursued the following comprehensive
series of efforts.

o It created a Transportation Asset Management
Committee (TRANSMAT). This consists of the
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UDOT senior leaders, members of the Asset
Management Team and several  Asset
Management  Groups. TRANSMAT is
responsible for overseeing and approving all of
the Asset Management efforts within the
department. It ensures that “people, plans and
processes” are in place to meet the asset
management goals.

e It established an Asset Management Team under
a Director for Asset Management. Within the
Asset Management Team is an  Asset
Management Engineer’s position.

o It developed an Asset Management Strategic
Plan. This outlined the goals and objectives for
the continuous, incremental improvement of the
Asset Management process.

e An Asset Management Implementation Plan was
developed. This plan was intended to outline and
track the steps necessary to achieve the objectives
of the Strategic Plan.

¢ Reorganization to achieve the Asset Management
objectives was completed. The pavement asset
group section was reorganized to align with the
new strategies and tactics.

e An Asset Management Manual was developed. It
explains to department personnel how to
implement the asset management practices within
the department.

e A UDOT Asset Management Strategic Planning
model was developed. This served as the guide to
developing project recommendations within the
UDOT Long Range Plan. It relied upon
forecasting long-term needs and optimizing
investment options between programs to achieve
the highest system conditions possible with
available resources.

e An Asset Management Data base was developed.
It was created to facilitate optimizing both within
various asset categories but also to allow for the
first steps toward cross-asset optimization and
tradeoff analysis.

e The pavement and bridge management systems
were enhanced.

e Development of an Asset Management Strategic
Analysis was completed. This enhancement to the
computerized Asset Management System allowed
“silo” or “stove pipe” analysis of five different
classes of assets. These were pavements,
structures, safety, maintenance and mobility.
Initial example runs of cross-asset optimization
analyses were conducted for demonstration
purposes and to allow further investigation by the
DOT.

An Operations Management System (OMS) and a
complementary =~ Maintenance =~ Management
Quality Assurance System were created. The
OMS was developed to manage the work program
for maintenance forces, to schedule and report
daily work activities, and to analyze the
maintenance business processes. The Quality
Assurance System measures conditions in nine
different maintenance categories to allow
continuous assessment of  maintenance

performance and conditions.

Lessons Learned: Engagement
and Evolution

Utah officials say that their experience taught them
lessons in how to achieve organizational acceptance of
Asset Management. As already mentioned, the top
leadership was engaged, clear messages of change
were articulated and Asset Management was given
emphasis until it became routine. An additional
requirement that the Utah officials said they
recognized over time was the need to fully engage
mid-level region staff. These staff members were
being exposed to new management philosophies, new
pavement management tactics, new types of
computerized pavement management reports and new
demands to provide consistent data. Each of these
new concepts required consistent, on-going training in
order to achieve widespread understanding and
acceptance of Asset Management.

The Asset Management staff faced skepticism in the
regions because of misunderstandings about the
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project-level outputs of the early phases of the
pavement management model. As with most
pavement management models, the output data,
forecasts and budgets are more accurate over a long
period of time and across an entire network. The
accuracy of any one forecast for a particular pavement
section in a particular year is much less valid.
However, the pavement management reports were
being generated and provided to the regions. Region
personnel would find discrepancies between the
pavement conditions they knew to exist in the field
with what the conditions reported for individual
sections by the pavement management model. Such
discrepancies led to complaints that the pavement
management system, and Asset Management, were
“black boxes” that were unclear and unreliable.

The Asset Management staff went to every region to
meet with the staff and to analyze the problems with
the data, the system outputs and with the region
personnel’s  understanding of the pavement
management process. The Asset Management staff
said they found that many of the data inputs were
incorrect, therefore the model outputs were incorrect.
Because the pavement management system had not
been extensively relied upon before for pavement
funding and selection decisions, it was not maintained
adequately. The estimates of how much treatments
actually cost were outdated, or imprecise. The
pavement condition assessments for the model were
manually collected, and wide variability in the rating
of pavements was found. They reported that one
section of pavement over four years was rated as a 70,
100, 70 and 50, even though it had experienced no
treatments over that time. They also realized that
many staff did not understand the specific section
treatment recommendations which come from a
financially constrained optimization pavement model.
Under one funding scenario, certain treatments of
certain pavement sections were recommended. Under
another funding scenario, other treatments were
recommended. The logic behind the differing model
recommendations was not fully understood, and
therefore the entire process was viewed as unreliable,
the Asset Management staff report.

At that time, the regions also were responsible for
collecting some of the pavement distress data. Visual
inspections were conducted of the first tenth of a mile

of sample sections. The Asset Management staff said
they realized that some region personnel did not
understand the rating process, they performed it
inconsistently and they did not rely upon the data for
their own decision process. “I know what was said,”
reported one Asset Management staff. “ ‘Central
Office wants this data and I don’t know why but let’s
send them some data.” That was the central problem,
they did not see any benefit from this. It was only
work.”

The Utah leadership realized that the journey of
continuous improvement required additional training,
as well as improved data processes. They changed
from manual pavement condition assessment to
automated assessment in order to get more frequent,
comprehensive and consistent pavement condition
data. Now, with their automated pavement
assessment process they can get condition on a full
mile of every section, as opposed to the one-tenth of a
mile they could produce manually. Also, the data is
more consistent, and frequent. The entire hig