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Executive Summary

Transportation agencies have matured significantly over the past decade through the advancement of
practices in transportation asset management (TAM), transportation performance management (TPM), and
the use of risk management and assessments. Departments of Transportation (DOTSs), however, need
advanced, comprehensive guidance and case studies to help them bring the pieces together to answer
tough questions such as:

e How to achieve the best possible results with limited resources and under specific threats;
¢ How to make corrective action when performance does not meet expectations; and

e How to best empower and motivate staff to advance the agency’s mission.

Federal transportation performance management requirements, advances in the availability and access to
new and traditional data sources, the maturation of enterprise information management portals, and
practices within and among other industries (for example, power, water, communications, aviation, maritime,
transit) combine to help drive transportation agencies to modify and improve their management practices to
foster more efficient and sound investment and operations decisions.

The objective of this research is to help transportation agencies by providing them with practical guidance,
recommendations, and implementation practices for:

e Integrating performance, risk, and asset management practices into decision making processes;
¢ |dentifying, evaluating, and selecting appropriate management frameworks; and

e Recruiting, training, and retaining human capital to support integrated asset management practices and
related functions.

This research highlights effective practices; introduces management frameworks to facilitate implementing
effective practices; and presents agile, flexible guidance that reflects where individual agencies are in their
journey. In completing Phase | of NCHRP Project 08-113, the research team performed an extensive review
of technical literature related to asset, performance, and risk management integration, drawing from
domestic and international sources and across a range of transportation and other commercial sectors.
These sectors include roadway transportation, air transportation, water utility, and more. Additionally, during
Phase I, the research team presented a national webinar based on findings from this literature review,
inviting input from transportation agencies and adjacent professionals to help capture the state of
management integration in the United States through live polling and a follow up survey.

From there, the research team performed a series of quick-scan case studies, engaging voices from a
diverse set of agencies throughout the United States, the United Kingdom, Europe, and Australia. These
case studies provide valuable insights that have been captured in a set of one-page documents
summarizing key findings related to the key areas of approaches to integration, data needs, personnel and
skills, policy and agency structure, and resource requirements. Four agencies were selected from these
quick scan case studies to be analyzed further in a set of deep-dive case studies. The research team
documented the deep dives extensively, sharing in-depth insights into experiences, approaches, and
lessons-learned by these agencies as they have pursued integration of asset, performance, and risk
management practices.

Emerging from this extensive research and from collaborations with agency professionals with diverse
backgrounds and experiences who are at various stages of integration, are valuable findings summarized in
the NCHRP 08-113 final report. These initial findings indicate that more forward-leaning agencies have a
better grasp of their performance goals and current asset condition. These agencies are now turning their
attention to tracking performance and understanding how external threats have the potential to undermine
future performance goals. They are anticipating moving next toward developing methods enabling them to
model risk and understand to what degree risk can affect performance goals (such as travel time reliability).
The broader effort is ultimately directed at measuring risk of destructive events that can accelerate asset
deterioration, increasing the long-term costs of maintaining system assets in a state of good repair. Some



specific findings related to management integration include the following:

The necessity of executive-level buy-in when pursuing integration and what this may look like;

The need to modify or change agency culture to support integration efforts and to lay a foundation for
long-term success, measuring the effects of agency size, context, and geography on integration efforts;

The important role of enterprise standards such as ISO 55000 and ISO 31000 in devising a successfully
integrated management program;

The importance of identifying and addressing data needs to support agency evolution and
implementation of advanced management practices;

Identifying and building policy frameworks for management area integration that are most effective for
transportation agencies;

Understanding the value of long-term investment planning and how to support it through agency policy,
standards, and partnerships; and

The need to motivate agencies to integrate performance, asset, and risk management while recognizing
the need for standardized methods of modeling how threats may undermine performance goals or
accelerate asset deterioration.

Building on the findings of this research, the team presented a proposed framework to understand agency
progression to integration maturity. The framework defined six unique levels of integrated management
program maturity, describing an agency’s increasing capability to deliver effective performance, asset, and
risk management practices as their program evolves. This framework was integrated into the final guidance
document that is intended for transportation professionals responsible for developing programs and
processes to use and integrate practices of asset, risk, and performance management. Key features of this
guidance include the following:

13 case studies for successful integration of performance, risk, and asset management;
4 Deep Dives for successful integration of performance, risk, and asset management;
Integration maturity assessment;

Five sample agency roadmaps; and

Simple, visually attractive:

— Executive Summary
— Fact Sheet

The work completed in NCHRP 08-113 demonstrates the value of a fully integrated asset management
program. Efforts were made to reinforce the value of such a program to motivate agencies as they seek
methods to build an integrated performance, asset, and risk management program.
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1. Introduction

This document details the research conducted for National Cooperative Highway Research Program
(NCHRP) Project 08-113: Integrating Effective Transportation Performance, Risk, and Asset Management
Practices. This report contains findings from a state of the practice literature review, industry webinar,
surveys and interviews with state and local transportation agencies for “quick scans” and “deep dive” case
studies, and stakeholder/agency workshops for guidance test and roadmaps.

The primary purpose of this report is to document the NCHRP 08-113 research efforts. Another
deliverable of the research, under separate cover, provides guidance, tools, and a roadmap for integration
performance, risk and asset management practices. The steps outlined in this companion document are
designed to walk an agency through the process of developing the knowledge, environment, projects and
buy-in to guide transportation agencies on how to perform integration of performance, risk and asset
management practices.

1.1 Background

Transportation agencies have matured significantly over the past decade through the advancement of
practices in transportation asset management (TAM), performance management, and the use of risk
assessment. However, Departments of Transportation (DOTSs) need advanced, comprehensive guidance
and case studies to help them bring the pieces together to answer the tough questions like how to achieve
the best possible results with limited resources, how to right the ship when performance does not meet
expectations, and how to best empower and motivate staff to advance the agency’s mission. Federal
transportation performance management requirements, along with advances in the availability and
access to new and traditional data sources, the maturation of enterprise information management portals,
and practices within and among other industries (for example, power, water, communications, aviation,
maritime, transit) once again challenges and drives transportation agencies to evolve their management
practices to foster more efficient and sound investment and operations decisions.

1.2 Research Objectives

The objective of this research is to help transportation agencies by providing them with practical
guidance, recommendations, and implementation practices for:

¢ Integrating performance, risk, and
asset management into transportation

agencies; Research Objectives:

¢ |dentifying, evaluating, and selecting )
appropriate management Integrate pe_rformance, rlsk! and asset management
frameworks; and Into transportation agencies

* Recruiting, training, and retaining Identify, evaluate, and select appropriate
human capital to support asset management frameworks
management and related
functions.

Recruit, train, and retain human capital to support

. e i asset management and related functions
This research will highlight best practices,

introduce management frameworks, and
present agile, flexible guidance that is
reflective of where the agencies are in
their journey. The research team has
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defined management framework as the structuring of people, processes, and technology to meet
business objectives. Universally, there is a need to incorporate all three aspects: people, process, and
technology to implement change. The research approach will provide practical guidance, case studies,
and implementation roadmaps that can be readily applied by agencies to help them:

1.3

Focus on managing for results rather than to “feed the performance indicator/data beast”;

Advance capabilities in human capital, organizational structuring, and asset management drawing
from international and cross industry applied standards and methodology (for example, Publicly
Available Specification [PAS] 55, International Standards Organization [ISO] 55000); and

Become more efficient and responsive, performance-based and data-driven organizations.

Overview of Report

This NCHRP 08-113 final report is organized as follows:

1-2

Chapter 1. Introduction — This chapter introduces the background, objectives, and overview of the
report.

Chapter 2. Integration Basics — This chapter provides an overview of performance management,
risk management, asset management, and the integration of management practices in transportation
sector.

Chapter 3. State of Practice Review — This chapter synthesizes the findings from a review of
literature in the management practices integration.

Chapter 4. Surveys and Interviews of Integrated Management Practices — This chapter describes
the methodology for and findings from a webinar survey and targeted interviews of 13 agencies that
have integrated some or all three management practices.

Chapter 5. Best Practices for Management Practice Integration — This chapter presents the
results of the follow-up interviews with four agencies and the findings in the five core areas.

Chapter 6. Framework for Integration Maturity Assessment — This chapter presents an outline for
of a framework for assessing integration maturity level for transportation agencies. The framework
outline is based on a compilation of the findings to date from the NCHRP 08-113 research.

Chapter 7. Guidance Development — This chapter describes the process for development of the
guidebook, development of the maturity assessment matrix, a roadmap and agency workshops to test
the guidance.

Chapter 8. Conclusions of Research — This chapter summarizes the key conclusions based on
literature review, webinar, surveys and agency workshops.

Chapter 9. Research Outputs — This chapter lists and briefly describes all other documentation that
was created as part of the research effort, including a guidebook, state roadmaps, briefing slides,
executive summary, and implementation technical memorandum. This chapter also includes
recommendations for future research.

Bibliography and Appendices — Included here are detailed findings from agency interviews, project
documentation reviews, and survey and interview questions.



2. Integration Basics

2.1 What is Performance, Risk, and Asset Management Integration

Across the entire globe, one of the most central charges that transportation agencies are responsible for
is providing transportation networks that are well-maintained, operational, and reliable. To do this and to
serve the public through effective roads and infrastructure, it is imperative that agencies effectively
manage asset condition and performance, while identifying and addressing potential risks and
uncertainties that may impact their assets. This is achieved through practices of performance, risk, and
asset management.

o Performance management is defined as a strategic approach that uses system information to make
investment and policy decisions to achieve desired performance goals.

e Similarly, risk management is a process of analytical and management activities that focus on
identifying and responding to the inherent uncertainties of managing a complex organization and its
assets.

e Finally, asset management is the application of asset data and maintenance strategies to manage
the condition of the infrastructure assets that are needed to provide for mobility and safety on the
transportation system.

Traditionally, these three management areas are generally operated separately within the environment of
a public transportation agency, with practices working in silos with little interaction or overlap of effort.
Though this has been common practice in recent times, practical experience by industry-leading agencies
and other organizations, as well as research, are showing that intentional integration of these
management areas can lead to significant efficiencies, synergies, and improved overall agency
performance (Figure 2-1).

Figure 2-1. Integrated Management Areas Schematic

The integration of performance, risk, and asset management will look different for each agency depending
on various attributes of their network, their organizational structure, and their political environment.
Though this inherent complexity may be a reason for the practices historically being left separate, it does
not mean that integration is always inaccessible or overly cumbersome. Management area integration
can come in the form of resource sharing, such as integrated data governance structures that allow for
sharing data and data responsibilities across practices, combined or overlapping funding mechanisms, or
staff resources that are intentionally linked between agency departments or divisions.

Additionally, it may be established through agency policies that create common goals and leadership or
accountabilities structures, injecting integration mechanisms directly into agency practice. Finally,
integration can grow from within the rank and file of an agency through the creation of an internal culture
of integration that links the values and goals of management practice integration, inventiveness, and
proactivity to the daily responsibilities of agency staff. All these manifestations of management practice
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integration require intentional leadership through identified agency integration champions, political
momentum, and vision/goal setting.

2.2 Basic Requirements

The research team identified five key areas that can be used to assess an agency’s management
practices, their level of integration, their achieved outcomes, and their future goals for further integration.
These areas are outlined below.

221 Approaches to Integration

Before beginning their management area integration, it is important that an agency assess their existing
management structures and identify a practical approach for what integration may most effectively look
like given their organizational structure and their unique resources and limitations. This may include
reviewing funding mechanisms and budgets, data governance structures, policy and political limitations,
public obligations, etc., to identify how these may impact integration efforts. As an integration approach is
identified and executed, it will likely change over time as new opportunities and limitations come up, as
lessons are learned, and as staff and structures begin to adapt.

2.2.2 Data Needs

In modern practice, data—on asset condition, historical finances, project outcomes, etc.—has become a
central and extremely valuable resource for agencies when pursuing effective, integrated performance,
risk, and asset management. Because data acquisition, management, and governance are often complex
and expensive necessities for transportation agencies, they also are often a natural target of
management practice integration. Centralizing and standardizing data governance policies and practices
can lead to significant efficiencies by eliminating duplicated data collection or management efforts and
potential disparities among different applications of key data across divisions within a transportation
agency. Similarly, with efforts and goals integrated across multiple areas, advanced data analytics, tools,
and practices may cross-pollinate and lead to further improvements in agency practices and experiences.
Agencies also should consider how data can be used to evaluate the outcomes of management area
integration, leading to a feedback loop to guide integration over time.

2.2.3 Personnel and Skills

People are the greatest resource available to agencies for all areas of practice; this is certainly the case
for integrating management practices as well. Because an agency’s staff will be the ones implementing
the identified approach to integration and using the agency’s data and other resources, it is imperative the
agency invest in necessary training and skill development systems so staff are equipped to serve an
evolving program. This may happen through updates to standard trainings provided to new staff, periodic
trainings for existing staff as responsibilities and internal structures are modified, as well as ongoing
programs for advancing staff capabilities and competencies. Additionally, agencies must plan to effectively
react to and deal with staff turnover through intentional skill and knowledge retention practices at all levels
of their integrated management program.

224 Policy and Agency Structure

For many agencies, some of the most effective outcomes of management area integration will be
achieved through structural changes and the execution of new agency policies. Because policy and
structure are so fundamental in defining the capabilities and regular operations of an agency, changes to
these elements can have persistent effects throughout the agency. As a result, agencies that have the
most advanced examples of management area integration often have taken major steps in applying their
integration. This is seen through policy directives, restructuring agency staff and responsibilities, and
developing central guiding documentation and reporting frameworks, such as strategic road investment
plans and formalized long-term investment programming.

2.25 Resource Requirements
Naturally, the fuel that enables agencies to perform their regular operations are their resources—both

financial and otherwise. It also is essential that agencies identify how funding limitations may impact plans
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to integrate performance, risk, and asset management practices. Though integration may be expected to
lead to efficiencies and overall cost savings, such outcomes are notimmediate and may not be feasible or
discernable during early stages of the evolution. Agencies must therefore assess their own financial
capabilities, understanding management area integration as a long-term investment. For this reason, it
also is valuable for agencies to continuously evaluate the outcomes of their integration efforts, gaining
insights on the financial and other impacts over time, and relating this back to similar evaluations of
previous management practices.

Figure 2-2. Key Areas for Management Integration

2.3 Integration Resources
2.3.1 Successful Approaches and Practices

In developing guidance for transportation agencies on how to effectively integrate the practices of
performance, risk, and asset management, it is important to consider the approaches currently in practice
within some agencies. Though most available technical documentation indicates that such integration is not
broadly taking place, several agencies have initiated such efforts. By reviewing literature produced by
these agencies, the following lessons for successful practices have been identified:

e Local and Regional Input. Successful implementation of risk management requires input from local
agencies, metropolitan planning organizations, and other owners and operators who can offer insight
into unique regional and historical risks.

Some states have performed surveys to
identify and prioritize risks related to asset

management and maintenance, others Successful integration resource approaches
convene regular meetings to share and practices include local and regional
information, and still others are developing input, risk registers, data dashboards and
and deploying online tools to compile and visualization, and data limitations.

share information about recent or historical
damage and disruption, providing a more
continuous historical record for a more
comprehensive network.

¢ Risk Register. Development of a risk register to identify and rank potential risks and uncertainties
based on institutional and industry knowledge has been a focus of multiple state transportation
agencies in integrating risk management into their asset management programs. Such a tool helps
agencies to develop frameworks to respond to risks, if and when they occur, in a timely, strategic, and
effective manner. Agencies also are moving toward quantitative assessment of risk and developing
risk metrics that will allow for easier integration with performance goals.

e Data Dashboards and Visualization. Because better information allows for better decision making,

2-3



some transportation agencies are investing in developing interactive asset management dashboards.
These dashboards are capable of dynamically visualizing asset information based on current data as
well as projected data. In addition, data dashboards and visualization also are used in communicating
other critical transportation information including financial, human resources, and customer-focused
metrics. They allow key agency executives, stakeholders, and decision makers to quickly understand
the state of the agency’s assets as well as the potential impacts of various investment scenarios.

Data Limitations. Effective implementation of performance management within an asset
management approach is limited by the quality of data available to agencies. Modern asset
management is largely data driven, requiring detailed metrics on pavement and other asset condition
and performance. If such data are not available, decisions must be based on other metrics.

2.3.2 Management Frameworks

Beyond identifying successful practices currently in use by some transportation agencies, reviewed
literature also has identified some broader management frameworks for consideration when integrating
asset, performance, and risk management. The following indicate some larger-scale frameworks currently
in use by some transportation agencies to support their integrated management approaches.

Enterprise Risk Management. A holistic approach to risk management should include more than
just risks directly related to assets. Additional considerations should include road user safety, external
factors, financial uncertainties, information security, business risks, and program- and project-level
risks. NCHRP 08-93, Managing Risk Across the Enterprise: A Guidebook for State Departments of
Transportation, offers an in-depth review of enterprise risk management for additional information.

Risk Management in Project Selection.
Agencies within transportation as well as

those in other industries, such as municipal Examples of management framework
stormwater management, have most resources include enterprise risk management,
commonly integrated performance and risk risk management in project selection, and
management in the project selection stage. performance management to serve road users.

Insights related to identified performance
metrics as well as identified risks and
uncertainties can influence project
prioritization on a local, regional or
statewide level.

Performance Management to Serve Road
Users. Incorporating performance
management considerations into an agency’'s
asset management program helps to ensure
results better suit the needs and safety of its
customers. It is important to find balance
when identifying performance metrics,
however, to ensure maintenance and
restoration is provided broadly throughout the
agency’s asset program.



2.3.3 Human Capital

As agencies consider an integrated asset management approach and as their practices evolve to support
this approach, it is important to consider the impact of human capital. Because needs for recruitment and
training may be impacted, and because institutional knowledge and experience may become essential for
successful deployment, agencies should proactively consider strategic approaches to human capital
needs.

e Information Technology (IT). To support an integrated asset management approach, it is often
necessary to manage, analyze, and visualize large amounts of asset and related data. This may
require additional recruitment or training and should be a consideration when pursuing an integrated
management approach.

e Loss of Institutional Knowledge Considered as a Risk. Because of the long-term nature of asset
management plan implementation, it is important that agencies recognize loss of institutional
knowledge and experience as a continuous risk, requiring predetermined mitigation plans. Several
states have included such a risk within a risk register, providing strategies for avoiding and dealing
with institutional knowledge losses.

e Training at All Levels. With the holistic nature of the

integrated asset, performance, and risk management Human capital includes
approach, appropriate training should be made information technology, loss of
available at all applicable levels, including state and institutional knowledge

local levels, for best results. Multiple states have considered as a risk, and training
identified the expansion of training programs related to at all levels.

integrated asset management as a priority within their

transportation asset management plans (TAMPS).
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3. State of Practice Overview

In conducting the literature review, the research team assembled a vast inventory of existing research,
tools, and products and summarized key products of previous research that are most relevant to this
project. The team looked at best practices guidance, summaries of domestic and international scans, peer
exchange summaries, training materials, self-assessment tools, capabilities maturity models, and results
of benchmarking exercises from within and outside the transportation sector. The team specifically
searched for best practices of integration of performance, risk, and asset management, or integration of
any two out of three. Key findings are highlighted and summarized below.

e Overall, the research team found some examples of successful integration of performance, risk, and
asset management; for example, risk registers, data dashboards, and visualizations are becoming
widespread. Beyond identifying successful practices currently in use by some transportation agencies,
reviewed literature also has identified some broader management frameworks for
consideration when integrating asset, performance, and risk management. Transportation agencies in
the United States are exploring Enterprise Risk Management; specifically, risk management is being
used in needs assessment and project selection, particularly for resilience-oriented projects.

¢ Human capital (recruiting, training, and retaining human capital) will require significant focus and
investment if the transportation sector, as a whole, wants to see improvements.

¢ Links between performance, risk, and asset management exist informally within the leading
transportation agencies, but the research team has not discovered a well-documented working model
of how to integrate performance, risk, and asset management in the domestic transportation sector.
Leading transportation agencies have integrated two of the three areas, but none has successfully
integrated all three. Also, while personnel may be identified as leads in the areas of performance, risk,
or asset management, sufficient documentation of management frameworks does not exist that
facilitate communication and coordination across transportation agency silos. Emerging topics
captured within some state DOT TAMPs is the idea of integrating risk into asset or performance
goals, but the research team was not able to identify a fully integrated example at the DOT level.
Typical agency responses to federal performance management requirements have been to assign the
“go-to” people to lead the first iteration of their TAMP development processes. Those processes have
revealed how important it is to have the right people at the table to discuss needs, available revenues,
capital program development, and impacts on overall performance outcomes.

e Where links between asset management, risk management, and broader performance outcomes do
exist, they seem to be the strongest at transit agencies and agencies outside the transport sector.
Transit asset management plans are formally addressing potential impacts of asset performance on
safety, some are addressing operational performance outcomes such as on-time performance and
travel speeds/times, and some are asking questions about asset condition on customer satisfaction
surveys. Companies in the energy sector (for example, power generation and transmission) tend to
have a head start in addressing risk, performance, and asset management jointly, in part because of
their profit motive, requirements imposed by state and federal regulators, and more widespread
adoption of national and international standards such as ISO 55000 (Asset Management) and ISO
31000 (Risk Management). In the water sector, passage of the America’s Water Infrastructure Act in
the fall of 2018 is mandating risk assessments and emergency response plans of water systems
serving more than 3,300 customers no later June 2021 (due dates vary by customers served). State
DOTs have an awareness that these links exist, but there is litle movement on formal means of
strengthening them via improvements to information systems, organizational changes, or staff
training.

¢ While risk management has been well studied, agencies struggle most with implementing these
practices within their organization. Ideally, an agency’s performance management and asset
management plans would support a robust risk-based asset management plan that strives to meet
the agency’s strategic objectives; however, implementing risk management practices within a DOT
has proven to be far more difficult. One factor may be that risks are harder by nature to quantify.
There also are often political challenges associated with acknowledging and investing in these areas.

31



3-2

A significant value can be realized through peer-peer information exchanges and other opportunities
to review and disseminate lessons learned from the process of developing the TAMP. The real-life
application of these themes, their cross-functional nature, and how state DOTSs are tackling these
challenges offers great value and insight for transportation practitioners. From these meetings,
events, and documents, agencies can gain an understanding of the real-life application of these
themes, how approaches may differ, and how a practitioner may improve their own practices,
processes, and outcomes.

Agency-wide data collection, management, and analysis remains a challenge for most state DOTSs.
Agencies are struggling to implement data governance. Some reasons for these challenges include a
lack of available staff, resources, and other issues taking priority. For agencies to have better access
to the data necessary to go forward with their TAMP, an agency must focus resources (financial and
personnel) on refining and connecting their data management systems.



4. Surveys and Interviews of Integrated Management
Practices

4.1 Webinar and Survey

The research team conducted an hour-long webinar on October 4, 2018 at 2:00 PM ET to share findings
from the recently completed literature review and to collect topical input from attending agencies and
industry professionals. The national webinar, facilitated by the American Association of State Highway
and Transportation Officials (AASHTO), explored key findings from the ongoing research of NCHRP
Project 08-113, framing the state of the practice as it

relates to the integration of performance, risk, and

asset management in the context of transportation
agencies. The webinar followed the five key topic Webinar Topics:
areas identified by the research team:

Approaches to integration - Approaches to integration

Data needs

Personnel and skills

Policy and organizational structure
Resource requirements

- Dataneeds

- Personnel and skills

. - Policy and organizational structure
Each of these topic areas was led by one member of y g

the research team and included an overview
discussion of its importance in integrating management
practices, discussion of key findings from the literature

- Resource requirements

review, and selection of related questions.

The webinar, which was hosted through the GoToWebinar online meeting platform, was shared across a
broad variety of communities through announcements at multiple conferences and events, email
communications to multiple AASHTO and other email lists, and general distribution of informational
materials. The webinar had 55 unique registrants. Attendees were primarily employees of state DOTS,
with some representation from the Federal Highway Administration (FHWA) and other entities.

41.1 Webinar and Survey Responses

Through a series of polls during the webinar and a brief survey distributed after the webinar, a series of
guestions were posed to attendees to collect valuable information on what their management programs
look like, how they have evolved over time, and what their needs are. Additionally, agencies were asked
to what degree their performance, risk, and asset management practices are being integrated and what
challenges they have encountered along the way. Looking ahead to the Quick Scans that were to follow,
attendees were asked to provide recommendations for agencies—themselves or others—who may be
good candidates for the upcoming case studies and who may be interested in participating in an
interview. Below are the results from the poll questions during the webinar.

¢ Risk management tends to be the area with highest potential for improvement among the three areas
of asset, risk, and performance management.

e Most of the agencies have been working with asset condition and cost data effectively. On the other
hand, data visualization has been a common challenge in the asset, risk, and performance
management practices.

e The needs for personnel and skills in the areas of quantitative analyses and evaluation methods were
unveiled to improve and/or encourage the integration of asset, performance, and risk management.
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e The top three biggest policy barriers that might impede efforts to integrate asset, performance, and/or
risk management practices are management systems, organizational culture, and consistency in
communication.

o Sufficient resources and funding are critical to the integration. The greatest needs for effective
integration include better systems development, additional personnel, more training, and additional
funding.

412 Summary of Survey Results

The post-webinar survey included follow-up questions requesting attendees to provide further details on
their agencies’ management programs and histories, with the results summarized below.

If your agency is integrating management programs, what are the greatest challenges your
agency faces in integrating asset, performance, and/or risk-based asset management?

Missing or unreliable forecasts and projections (future conditions).

Missing or unreliable data (current or historical conditions).

Lack of asset management tools and information systems.

Lack of information sharing.

Unclear or broken business processes.

Agency or policy barriers.

Lack of established performance goals/measures for asset, performance, or risk management.
Lack of staff resources.

Unclear or broken business processes.

Lack of leadership support.

Does your agency currently utilize any publicly available or proprietary software programs for
analyzing and/or visualizing infrastructure data to support your asset, performance, and/or risk-
based asset management programs?

e The ArcGIS tool is used for the display of asset data and condition data. The agency has not
developed a risk-based management program yet.

Does your agency currently survey road users or otherwise solicit input from the public to
support decision-making with your asset, performance, or risk-based asset management
programs?

e The agency tried to solicit information from the public through the Long-Range Transportation
Planning Process, but participation was lacking.
What initiatives can help make way for an integrated management program?

¢ Improving data management and visualization.
e Developing risk registers and implementing effective risk management practices.
¢ Improving data management and visualization.

What initiatives can help make way for an integrated management program?

o We will need a fundamental change; our construction jobs are selected by a highway commission
(political). This negates many of the asset or performance improvements decisions that are made at
the expert level or through our management systems.

¢ Need management buy-in.
How does federal funding uncertainty, short-term funding extensions, continuing resolutions, and

the lack of timely annual appropriations affect your ability to predict and integrate performance,
risk, and long-term asset management strategies?
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e This is most certainly in every risk register and makes it difficult to maintain consistent performance
and reduce the risk of a failure of the highway systems.

4.2 Quick Scan Interviews

The Quick Scan interviews were conducted to identify agencies that understood and deployed some or all
aspects of integrated asset, risk, and performance management or have experience in the application of
management frameworks and maximization of human capital to support these functions. The Quick
Scans included a more thorough examination of documents provided by the agency along with a remote
interview and exchange of information. Interview findings from 13 Quick Scans were presented, and each
is briefly summarized below. The full case study summaries can be found in Appendix A.

42.1 Atlanta Airlines Terminal Company Interview Findings

Atlanta Airlines Terminal Company (AATC) engages in the

operation and maintenance of the Central Passenger Terminal

Complex at Hartsfield-Jackson Atlanta International Airport (ATL).

The company offers structural and systems maintenance services.

AATC has successfully integrated the performance, risk, and asset

management practices through ISO 55001, ISO 9001, and

guarterly business reviews, which includes key performance indicators (KPIs) under five major categories
of safety, cost, schedule, quality, and operational continuity.

Within AATC, robust data and information systems are a major requirement for the management
practices. A wide range of data sources are housed in the data management systems, including asset
information, building systems, IT data, financial and accounting information, materials, etc. AATC uses
data analysis and projections to inform decision making for funding and staffing allocation.

During the past couple of years when AATC developed and implemented 1ISO 55001, the senior
management team has gained invaluable experience on the project delivery while AATC has developed a
robust team with complimentary skillsets and ISO capabilities. Key skillsets to support integration include
business process improvement, asset management, and data analytics. The turnover rate is low at AATC,
but it also is important to hire and train skilled staff to maintain the high standards AATC has set in the
management areas. In the meantime, AATC has observed some challenges in attracting staff with certain
skillsets in a competitive market.

AATC has a well-defined organizational chart with specific staff assigned to each management area.
During the integration process, three integration champions were identified. AATC also has established
common objectives, policies, and procedures across the company.

The budget for asset, performance, and risk management are combined at AATC. The company has put
forth funding to support the integration of the management areas and is looking to assign a full-time
person to manage the certification in the future. The ISO 55001 certificate covers areas of risk,
performance, and business continuity beside asset management, and the company has already seen
tangible return on investment.

AATC leverages intense trainings to make sure everyone in the organization understands the goals and
are on board. There is a robust communication plan, in which quarterly business reviews are used as one
of the communication channels. AATC also posts goals and copies of the Strategic Asset Management
Plan in various areas in its offices. Upper management encourages staff trainings and credentialing,
including Institute of Asset Management training courses, Certified Facility Manager and Certified
Reliability Leader certification, and other related opportunities.
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42.2 Autobahn and Highway Financing Stock Corporation Interview Findings

The Autobahn and Highway Financing Stock Corporation (ASFINAG) is an

Austrian publicly owned corporation that oversees the planning, financing,

construction, maintenance, and toll collection of Austrian autobahns. This

includes approximately 1,720 kilometers of roadway, leading to toll

collections of more than €1.2 billion euros annually. Though a large portion

of funds go directly toward maintaining existing roadways, the company

obligates much of its annual funds toward constructing new portions of

roadway as ASFINAG moves to expand its network and provide more robust connections around the
nation.

ASFINAG has identified the need to advance its asset management practices, integrating performance
and risk considerations into its decision-making processes. The agency has some performance-based
metrics already integrated into its asset management program, such as traffic safety, impacts of
construction zones, and levels of congestion. Additionally, ASFINAG is working to complement these
practices with additional considerations of risk at the enterprise and project levels, using frameworks
developed by the World Road Association (PIARC) to support decision making. This works to support
greater efficiencies and effectiveness in agency programming of limited funds over a broad, dispersed
network, spanning the entirety of Austria. Additionally, project-level risk considerations provide a basis for
prioritization of treatments in terms of economic and service impacts, often helping to distinguish projects
that are competing for funds.

ASFINAG internally maintains data on a broad variety of asset classes. ASFINAG’s data on pavement,
bridges, tunnels, noise and retaining walls, and gantries are well kept and robust; however, some more
minor asset classes, such as restraint systems, safety infrastructure, and buildings, are not as robust and
are developing to catch up with the major assets.

Additionally, ASFINAG is using other data to support its management processes as well as the integration
of these processes. ASFINAG is considering such data sets as congestion hours; lane kilometers
influenced by construction sites over time; measures of pavement performance such as their road safety
index, frequencies and rates of crashes; and average daily traffic. This data helps to further illuminate the
unigue needs of various assets, their relative performance, and potential risks on the project and
enterprise levels.

ASFINAG has four staff partially assigned to asset management. This small level of staffing poses some
challenges to its program as ASFiINAG looks forward to pursuing more robust integration. The agency
recognizes the importance of developing staff and enterprise experience in its asset management
practices. Because asset management for bridges and pavement have the longest history of more than
20 years, ASFINAG is the most deeply developed. Meanwhile, other practices continue to develop,
covering other aspects of the asset management process. Because staff turnover is inevitable, it is
important to retain knowledge and continue the momentum of practice development to avoid slowdowns.

ASFINAG is taking steps to integrate risk management into its asset management practices. For the first
step of this process, the agency is defining a simple risk management system and structure that would be
most appropriate for its needs and limitations. Next, the agency is providing a training program according
to the outcomes of the PIARC workgroup for dissemination and education, providing support for key staff
and further developing the risk management system. Once this is complete, ASFINAG will evaluate the
system, engaging agency executives to review its benefits and effectiveness, for potentially further
investment and integration within the agency’s policy and structure.

To have success in integrating performance and risk into its asset management practices, ASFINAG has
identified executive buy-in as a key resource. Because such integration requires modifications to a broad
variety of agency practices, it is important to have the support of executive leadership throughout the

course of the integration, influencing policy, structure, and resource allocation. Additionally, evaluation of
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integrated practices provide the opportunity to share results with agency executives and stakeholders,
potentially influencing future levels of investment.

Because funding remains a consistent limiting factor for ASFINAG as it does for most similar agencies, it
is important that the asset management staff is able to identify opportunities for improved efficiency in the
short and long term. Integration of asset, performance, and risk management helps to achieve this,
potentially making ASFINAG's budget go further each year.

4.2.3 California Department of Transportation Interview Findings

The California Department of Transportation (Caltrans) has gone beyond the

FHWA-required TAMP to produce a more detailed and strategic state highway

system management plan (SHSMP). This plan introduces vulnerabilities in a

performance-based framework at a district level. In addition, Caltrans has rolled

out a State Highway Operation and Protection Program (SHOPP) 10-year

Project Book that “will undertake the most ambitious highway repair program the

state has seen in generations.” This project book is an extension of the TAMP

and will detail the projects needed to restore the state highway system to meet

performance requirements of the Road Repair and Accountability Act of 2017 (Senate Bill 1 [SB-1]).

Caltrans is made up of 12 districts that report to the central agency. Each district has a set budget that is
allocated for 5 years and updated every other year. Every other year, there is a goal-constrained needs
assessment that is used to create a report for the governor and legislature to show the unfunded liability.
Caltrans uses transportation system equity to make sure all districts are meeting their required
performance targets. This pushes responsibilities to district directors, who then must address how many
of the 34 metrics have improved between each period.

Caltrans is working with its 12 districts to meet 34 performance objectives based on SHOPP. Caltrans has
organized these 34 objectives by the strategic plan of the agency, which are addressed at the district
level. By doing this, the agency can create fiscally constrained investments that rely on funding based on
performance gaps. With the help of a custom-created tradeoff tool, each district receives a single lump
sum budget to meet statewide goals such as safety, deficiencies, vulnerabilities, performance, etc.
Instead of funding individual asset classes, Caltrans funds districts in a manner that allows for project
development in support of the agency’s overall objectives. As projects are developed and executed, four
performance snapshots are taken to track performance objectives against agency goals: pre-planning,
post-planning, project award, and construction closeout.

In addition, California recently passed a gas tax based on the SHSMP that resulted in an increase in
funding that will meet 100% of funding gaps for pavement; some other asset classes are still underfunded.
Each district has its own model for pavement; all other assets use statewide deterioration

models. The funding is permanent and provides Caltrans with the means to close the gaps. The tax
covers half of the agency needs and is allocated for core assets such as pavement, bridges, culverts, and
TAM system elements, which are all funded at 100%.

Implementation of these programs has required extensive training to avoid data limitations because of
consistency and accuracy. In addition, Caltrans is working to secure funding toward an enterprise asset
management software system. The system will be geographic information system (GIS) centric and will
help staff understand where critical assets are and help with project visualization. Caltrans also is looking
at risk management and will be conducting state-funded research to develop a department-wide
vulnerability and impact risk profiling process to inform better decision making across all vulnerabilities.

Caltrans conducted an extensive business process mapping exercise to determine how the agency would
implement a performance-based allocation program. The exercise is supported by the State of California
and allowed the agency to understand the methods and processes used to allocate funding in the past
and how those methods and processes may heed to change to move toward a performance-based
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allocation program. The review also revealed the need for additional staff to meet the changing needs of
the agency.

Across the 12 districts, Caltrans has seen an increase in staffing. To increase the asset management
program, some districts have added district-level asset managers, and to ensure the accuracy of Caltrans
data, there has been extensive training as well as staff and program expansion.

4.2.4 Colorado Department of Transportation Interview Findings

The goal of the Colorado Department of Transportation’s (CDOT's)

asset management program is to “minimize life-cycle costs for

managing and maintaining the departments assets subject to

acceptable levels of risk.” The four primary areas of focus include

safety, infrastructure condition, system performance, and maintenance. The agency is integrating the
threat of geologic hazards to the transportation system by developing a risk-based geohazards
management system. In addition, the agency has invested in risk assessment at the individual asset level
through a pilot study of Interstate 70 (I-70) that built upon a process used in the recovery process of the
2013 flood event that resulted in more than $750 million of damage and repair and a $10 million rockfall
event in 2016 on the I-70 corridor.

CDOT is working to integrate a risk-based performance metric to demonstrate and obtain asset
management funding and select projects for the geohazard program. In addition, this process will include
event tracking, risk mitigation, and geohazards monitoring as well as maintaining a recognized
emergency response group.

CDOT’s risk-based TAMP has multiple goals (safety, asset condition, travel time reliability, etc.), and the
agency has recognized a range of threats that can undermine these goals. In the geotechnical asset
management area, research is underway to visualize these risks and impacts to performance goals in a
cubic form, which allows for recognition of multiple threats, how to address these threats, and how best to
communicate these decisions to others. In an example of risk-based geotechnical asset management done
by the TRB, risk analysis at CDOT includes, “qualitative and quantitative approaches in accordance with
data availability. The quantitative estimate of risk is expressed in terms of exposure cost for all assets, risk
types, and performance goals and then used by CDOT subject matter experts for project selection and
planning.”

In the future, CDOT is planning to increase confidence in threat likelihood through remote sensing and
other data-driven decision-making methods. Also, the agency would like to determine how geohazard
threats affect the total risk to assets such as pavement, bridges, etc.

The geohazards asset management program has established a risk-based geohazards performance
metric that has been helpful in supporting investment by the agency to reduce risk from geohazards. To
further support the use of the metric, CDOT is working to improve acquisition management and data
visualization to improve management buy-in of the relatively new geotechnical asset management
program. The additional data and visualization tools will improve the confidence in the prediction of future
geohazards that will further support estimations of anticipated losses to highway assets and impacts to the
traveling public. CDOT relies on its bridge program to collect project data (including cost information) that
is federally required to make business decisions. The bridge program has established an asset
management team to address data governance, including developing governance documents such as the
bridge design manual, ratings manual, inspection guidelines and manuals, structures management
manual, etc. CDOT has an inspection program that relates all assets to each other; for example, several
asset programs (culverts, tunnels, walls, signs, and signals) are based on its bridge inspection program,
allowing the agency to use consistent grading assessments across structural asset programs.

The geohazards program is a relatively new asset management area in CDOT. One of the challenges
faced was staff knowledge on the risks associated with geohazards across the state, prediction of future
threats, and how to quantify those risks to align geohazards with other more traditional asset programs
such as pavements and bridges. In addition, because the geotechnical asset management program is
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such a new program, efforts are still developing to measure the effectiveness of the program within the
agency.

CDOT has an established Delphi process that engages all asset management programs annually to
determine funding needs across the identified asset areas based on specific performance goals.
According to CDOT'’s Risk-Based Asset Management Plan, using the Delphi consensus building
technique, “CDOT brings together asset managers, budget staff, senior management, and region staff
for a workshop to develop the staff recommendations on the asset management budgets for the
upcoming fiscal year.”

CDOT also is moving toward and using a multi-objective decision analysis (MODA) process for project
prioritization. This approach assists with funding allocation — which directs the agency toward optimal
investment across the range of asset areas in support of the agency'’s overall strategic objectives. MODA
is being using by multiple asset types and will be used to initiate cross-asset prioritization. One area of
improvement that CDOT bridge staff noted would be additional federal standards established for less-
tracked asset classes in areas such as risk, target setting, life-cycle analysis, and asset management
plans to provide guidance for states while allowing for flexibility in application.

425 Greater Cincinnati Water Works Interview Findings

The Greater Cincinnati Water Works (GCWW) is a municipally owned and
operated utility providing water supply and supporting environmental
sustainability. According to Critical Business Analysis (CBA), “"GCWW supplies
more than 48 billion gallons of water a year through 3,000 miles of water
mains to about 235,000 residential and commercial accounts.” The service
area now includes the entire city of Cincinnati, a majority of Hamilton County,
and pieces of Butler and Warren counties. In 2003, GCWW installed a
pipeline under the Ohio River and began selling water to Boone County and
Florence, Kentucky.

Within GCWW, different divisions including maintenance, operation, IT, and

data work together for the overall management of utility. Guidelines and

reporting systems are set up for utilities of different divisions, and they are

responsible for all assets in their area of responsibility. The decision-making process is clearly defined. A
capital plan is developed and managed by the Capital Improvement Plan (CIP) committee. The CIP
committee evaluates business cases and risks associated and then forwards information to division
heads for approval or clarification. Each business case has a description of the problem statement,
prepared solutions, alternative solutions, and risk score, which is a scale of up to 25 of the condition and
consequences together as a numerical value for each project. Public surveys for performance
management are conducted every 2 years and received favorable results.

Data sets are standard per group per asset within GCWW, and all data sets are managed internally.
Technicians and maintenance supervisors manage and use the detailed source data in their system.
Although some data are still managed manually, most of the data sets are in electronic format, and
GCWW is improving the data management approach.

Each division is responsible for their data sources, and the CIP committee uses the same data to make
project decisions. There is a well-established process to evaluate capital projects, whether needing
replacement or new assets. Data analysis also is performed to determine strategy. GCWW is hiring an
asset management director and working to improve the organization and documentation of processes
and procedures. GCWW also has established a steering committee, which is formed with the heads and
directors from all divisions, and GCWW has a new department for business architects to push new
strategic business plans.

Although no one is specifically responsible for asset management, the agency has identified in the 5-year
strategic business plan that it is critical to have an asset management director on board. With the addition
of the asset management department, GCWW will be able to improve the agency structure and asset
management line of sight to better achieve their organizational objectives.
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GCWW developed a risk score tool and has been using it for more than 5 years to support decision
making. The tool takes into consideration the asset condition, probability of failure, urgency, criticality, etc.
The risk score can be a key differentiator when multiple projects have the same cost. GCWW has
developed and implemented a risk-based asset management practice with performance management
processes managed by each division. The departments have the expertise to take care of their assets.
Ad-hoc analysis of all performance reviews showed a reduction of leak and break on the operations and
maintenance side. Around 90% of the work orders are non-reactive, and only 10% of the work orders are
reactive.

GCWW primarily performs technical practices and decision making in house and uses external services
only as a supporting option if needed. GCWW appreciates staff with utility background who know about
the assets GCWW is responsible for. At the same time, GCWW notices the increasing usage of
computers and mobile devices, especially in the distribution areas. The agency recognizes that the new
generations is more IT-oriented, and GCWW is transitioning to hire more business analysts or analytical
type of people.

It also is important for GCWW to hire and train staff with skills in the utility space. There is a rotation
program for new hires to immerse in different divisions in the first couple of days before they settle into a
specific division. GCWW has experienced some challenges with staff retention and knowledge transfer.

Within GCWW, the funding and staffing for each management areas are not separate. Prioritization and
decision-making processes are performed across the board to achieve highest benefit or return.

GCWW recognizes that some improvements are needed in this area. Human resource is one of the
highest priorities to address the challenges. With limited revenue budget, the agency manages to balance
the various critical projects. With limited staffing resources, the agency is looking to perform business
process reengineering to improve efficiency and effectiveness.

4.2.6 Highways England Interview Findings

Highways England is a government-owned company in charge of

operating, maintaining, and improving the motorways and major A

roads of England, known as the strategic road network (SRN). The

SRN includes more than 4,000 miles of paved roadways as well as

a broad variety of structures and ancillary assets. The SRN roads

make up only approximately 2% of England’s total roadway network; however, they carry about one-third
of England’s motor vehicle traffic.

Within Highways England, the asset management division oversees major projects, maintenance, and
support activities and planning. The division includes a cross-functional group that intentionally
incorporates cross-discipline considerations into decision making. Additionally, Highways England has
developed a road investment strategy (RIS), monitoring KPIs such as safe journeys, customer
satisfaction, environmental performance, and network condition. In this manner, asset management
serves as an umbrella, with risk and performance management practices being fed into the larger
operations of the team. ISO 55000 is used to support these practices.

Highways England recognizes that risk is ubiquitous and needs to be considered, mitigated, and acted
upon in all levels of asset management and therefore have been working to fully deploy a risk-based
approach to asset management on the national level. Different practices within Highways England are
responsible for a variety of data sources; however, most are housed in a common repository. Although
some elements are more actively maintained and monitored than others, there are standards for common
referencing that are well-established, improving compatibility. Though there is no overarching data
management system, the agency is exploring options for achieving this.

Robust data and information systems are a major requirement for the effective integration of management
practices. At times, this has been a challenge for Highways England because of limitations in available
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data and modeling procedures for determining asset deterioration and financial forecasting. This is
important to support dynamic, forward-looking decision making. Additionally, for agencies such as
Highways England that are working to modernize their asset management practices, inconsistent or
incomplete historical data can be a challenge as data acquisition and management practices catch up
with the asset management program.

Highways England primarily in-sources its technical practices and decision making; although previously,
the agency commonly used external services to support this. This has been decided to create a smarter
agency with more comprehensive skills and insights to provide a more sustainable practice. This change
has presented challenges along the way, though it is expected to pay off in the long term.

It also is important to Highways England to hire and train multiskilled staff to allow for cross-discipline
practices for improved efficiency and effectiveness of asset management programs. Specifically, staff with
experience in both engineering and finance, as well as modern technology and autonomous and
connected vehicle systems will be important moving forward. The agency has experienced some staff
retention, recruiting, and training difficulties because of resource scarcity and competition with other
organizations.

Highways England has established common objectives across different departments that cascade
throughout the organization. The agency has worked to develop a platform that encourages and
incentivizes its staff to think and behave creatively and to break through walls between practices to serve
the greater good of its road users and the general public. This structure of constructive challenge is
largely cultural, stemming from effective leadership throughout the organization working to create a
cohesive, innovative, and cooperative environment.

Because of several contributing factors, Highways England has encountered some difficulty in
establishing a system-based, forward-looking mindset among some specific practices within its asset
management group and adjacent groups. As staff work to address these factors and pursue the guidance
outlined in its RIS, Highways England hopes to expand the vision of its agency for longer-term planning
and consideration, allowing for greater efficiency and improved customer experience.

With risk and performance considerations being fed into the existing asset management group, Highways
England can achieve efficiencies in using resources that would be difficult for less holistically thinking
agencies. However, as with all comparable agencies, scarcity of resources at times limits the capability
and capacity of the agency to pursue systemic changes. Because Highways England is such a large
company, it faces many competing interests and initiatives. This can sometimes limit the level of resources
Highways England is able to acquire to support integration efforts. Additionally, the size of its network
can make developing data financially cumbersome, and implementing new policies and initiatives

can take time. To address such issues, Highways England hopes to more broadly implement modern
technology to monitor assets, automate data collection, and produce dynamic interfaces to improve
agency efficiency with asset management practices, making room for more innovative approaches and
strategies.

4.2.7 Minnesota Department of Transportation Interview Findings

The Minnesota Department of Transportation (MNnDOT) has used a
performance-based approach to manage its transportation assets since the
mid-1990s and made it a formal part of its business process in 2003.
According to the MnDOT’s Transportation Asset Management Plan,
MnDOT's performance-based approach relies on performance measures to
“assess system performance, identify needs, and develop investment
priorities.”

Based on the understanding of transportation as a means to other ends, and not an end itself, MNDOT
launched the Minnesota GO visioning process. This has allowed the department to better align their
transportation system with what residents expect for their quality of natural environment, economy, and
life.
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MnDOT's approach to developing the TAMP as part of a family of investment plans has been its most
complete integration of performance, risk, and asset management. MNDOT has been incorporating risk into
the agency’s functional areas, including capital and highway operations planning and business planning, aided by
their understanding of the value of accounting for and managing risk. The Minnesota 20-year State Highway
Investment Plan, published in 2013, fully incorporated risk assessment and played a prominent role
during its development. MNnDOT also produced an Enterprise Risk Management Framework and
Guidance document in 2013, which “establishes the standards, processes, and accountability structure
used to identify, assess, prioritize, and manage key risk exposures across the agency.” Risk also factors
into the most recent statewide Highway Systems Operation Plan, where it influences tradeoff discussions
and funding prioritization.

MnDOT has struggled to think about risks globally and cross-asset risks. It has been easier to think about
risks within a single asset class, but broader risks are not well addressed. For example, MnDOT has been
challenged to think about risks to operations, public health, and broader outcomes. That said, MnDOT is
moving in the right direction. Performance targets may be thought of as an “acceptable” level of risk. As
part of developing MnDOT's 10-year plan, the central office has been asking districts about risks they are
not able to mitigate and rebalancing funding in response.

MnDOT's web-based performance dashboard communicates risks to meeting performance targets. With
this information, staff can tie risk back to MNDOT’s decision-making process. MnDOT often looks at risk
while considering cross-asset tradeoff levels (for example, what level of performance will MNDOT see in
various assets—informed by risk-informed targets).

MnDOT has not yet integrated a clear, documented way how risk can be integrated into the project
selection process. MnDOT thinks about risk management in planning and project development process,
but not to the same extent in programming. MnDOT has acquired data that will be used to monitor
performance across a broad range of measures. The agency will need some time to look at trends in
data, and the intelligence gained from that analysis will influence decisions.

MnDOT has been involved in the question of how to use data to implement performance management for
more than 15 years. MnDOT's first Data Business Plan gave the agency focus, addressing structure,
process, and overall understanding of what information the agency has and what MNDOT needs to make
better decisions. The Data Business Plan and data governance in general have given MnDOT structure
to provide focused data management. MNnDOT views data as an asset; today, MNnDOT’s data governance
structure includes data stewards and leadership.

Nevertheless, MnDOT has a long way to go in understanding what data exist and what data are needed.
Data needs should be driven by performance and include risk management/risk assessment
considerations.

MnDOT is moving away from job descriptions such as “technician.” To support data governance, MNDOT
has started to look at more tailored job descriptions such as “data librarians” and “data stewards”;
although, replicating a position in eight districts is difficult. MNnDOT faces challenges identifying staff in all
eight districts that fill common needs related to data management, risk management, and performance
management.

MnDOT has an asset management office to lead development of the TAMP. The asset management
office is responsible for coordinating across MnDOT, including district offices, to compile data needed to
complete the TAMP, including data to support risk assessments. Increasingly, MnDOT is moving toward
shared services within district offices. By sharing resources across silos and making job descriptions more
flexible, MnDOT can find people with the skillsets needed to manage a combination of performance,
assets, and risk.

MnDOT has been implementing performance management for decades; thus, discrete resources are not
allocated to performance, risk, and asset management. MnDOT has not identified specific resource
requirements for integrating performance, risk, and asset management, other than the general need to
hire staff who can understand the relationships between the three concepts.



4.2.8 Seattle Department of Transportation Interview Findings

The Seattle Department of Transportation (SDOT) is a municipal
government agency responsible for maintaining the city’s public
transportation, bridges, and roads. It's main source of funding comes
from taxes supplemented by levies from other sources, approved by
voters.

Within SDOT, asset management and performance management teams reside in the same office
directed by the asset management program manager. With the combined team, SDOT has been
collecting comprehensive data for new projects and conducted asset condition assessment for current
assets. The visualized asset and performance dashboards help improve political and public support in
allocating budget to where they are needed. The asset management team also has been acting as an
internal consultant team to help other divisions with a long-term strategic view.

SDOT is looking forward to setting up a risk management team soon. SDOT is conducting a series of
workshops with senior management teams to discuss risks from all departments, and enterprise risk,
corporate risk, and asset risk are the three main risks SDOT is facing.

SDOT has an asset data repository to centralize data, including new assets built, but different tools are
used for different functions and different types of assets for better performance. Each asset owner is
responsible to maintain the relevant data. SDOT recognizes the challenge to establish a centralized way
to manage data in all assets. Five of the 47 asset classes represent 95% of the overall value, and
resources are directed to maintain high competency of these five classes, which include arterial and
non-arterial pavements, bridges, sidewalks, and retaining walls.

A transparent public database, which is regularly updated, is available on the city website to monitor
performance. SDOT has been using the data sets to develop prioritization tools that serve as reference
guide to help engineers picking the right projects to invest in. With a lot of achievement on data utilization
within the department, risk data and cost data have been expected to be gathered in the future.

SDOT has asset management and performance management teams managed by the same office, and
there is about 60% to 70% overlap between the two teams; however, there is no real strategic direction
on integrating the two areas of management with risk management. There is not a specific risk
management team in the organization, but there is a legal group mainly responsible for legal risks.

Within SDOT, there is budget for each management area, and SDOT believes there is still room for
improvements. SDOT has the privilege to accomplish a lot in the asset and performance management
areas that its peer cities do not have a chance to do. The agency recognizes the need for more people
with IT skills and people who understand economics and finance to support better integration of the
management areas. The talent types for the asset management team needs are the group of people with
combined knowledge of finance, economics, and engineering. The current asset management team is
composed of economists, engineers, and an IT employee, while the performance management team has
data scientists and project managers. Since SDOT is working on data collection, analysis, and
visualization, people with data analysis, data visualization, and IT skills are in great need; however, there
is a challenge of getting and keeping young people with data and IT skills because of the competition with
so many IT companies, which dominate the market in Seattle.

The agency worked under the Moving Ahead for Progress in the 21st Century Act (Public Law 112-141)
(MAP-21)-focused regulation and mandate to make sure compliance is achieved with improvements in the
asset and performance management program. Transportation in general is a slow rolling industry, but this
also forces the agencies to grow asset management practices with federal support. Within SDOT, the
asset management and performance management practices have been rolled out gradually in a business
practice type of way.
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SDOT also has been pushing trainings throughout the team and would like to see if any higher education
institutions would offer asset management degree in the future. In the meantime, the Institute of Asset
Management training and certification is considered as a good resource. While federal agencies have
pushed various peer exchange at the state level, SDOT would like to have more formalized opportunities
for local agencies to communicate and collaborate.

429 Transport Scotland Interview Findings

Transport Scotland is the national transportation agency for Scotland, formed in
2006. The agency, headquartered in Glasgow, oversees multiple sectors of
transportation, including aviation, maritime, rail, and trunk roads. Transport
Scotland also is responsible for managing Traffic Scotland, a service aimed to
deliver safe and reliable trunk roads. As described in its 2018 Scottish Trunk
Road Network Asset Management Strategy document, Transport Scotland
maintains a variety of assets, including over 3,000 kilometers of roadways,
2,000 bridges, and many ancillary assets.

Since 2010, Transport Scotland has been working to integrate performance and

risk management practices into its asset management branch, moving toward

the ISO 55000 standard. Internal policy and documentation are being developed

to institutionalize this effort and create a structure to support the agency’s innovative vision. Transport
Scotland uses a variety of KPIs to support its data-driven methods and employs asset condition models to
perform financial forecasts. Over time, evaluations are conducted so that such forecasts are producing
expected results. Transport Scotland also uses a complex risk register, which is reviewed annually, to
inform its auditing processes.

Integration is most effective on higher-level assets, and as policies and programming continue to evolve, it
will begin permeating into lower-level assets more completely as well. Effective integration requires
access to comprehensive, reliable, and up-to-date data sources for all asset classes. Transport Scotland
performs its own pavement surveys to ensure quality data, although data on some ancillary assets is
limited. Information on the performance of its roadways is sourced through Traffic Scotland. Currently,
Transport Scotland does not employ a robust data governance structure, with most data being managed
by the branch responsible for collecting the data. This results in some inefficiencies and duplication of
efforts and will be a focus of the agency in the future, as Transport Scotland works to reform the system to
achieve better data management and analytics through modern software tools and methods. Transport
Scotland has found great benefits in monitoring and reporting on the direct financial benefits of its
innovative integrated management approaches, helping bolster further evolution of its branch’s practices.

The Transport Scotland asset management branch makes extensive use of consultants to support its
day-to-day efforts as well as to bring in specific packages of expertise and technical abilities to support
management practices. The agency also works to ensure knowledge transfer takes place to support the
development of such skills within its own agency staff, reducing the need to expedite certain tasks. A
formal process does not exist to ensure this takes place; however, staff regularly achieve this through
informal means.

Transport Scotland recognizes the importance of acquiring the right level of staff, ensuring a quality
workforce that can support existing practices and the evolution of their practice. Not doing so can result in
long-term negative impacts on the agency’s performance and stagnation of program development.

Transport Scotland’s asset management branch has taken ownership of its integration efforts and with
the support of the branch manager, has established a distinct vision and plan. This has brought in a
variety of leaders within the organization and has helped cut across the largely siloed nature of the
agency. In this way, the asset management branch manager has been established as a champion for the
integration effort, playing an invaluable role in the branch’s evolution.
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As Transport Scotland pushes toward a more integrated approach to asset management, the agency is
working to draft policy that will directly support this. Because integration is complex and requires buy-in
from a broad variety of agency roles, and because integration must be conducted over a long period, it is
important that such efforts be formalized through policy. This ensures practices remain consistent and
effective despite periodic changes in leadership, staffing, and resources.

Asset management budgets are largely broken down by asset classes within Transport Scotland.
Structures and pavements tend to have the most stable, best protected budgets, while ancillary assets
are often substantially underfunded.

Current budgeting is largely based on historical funding patterns and is only partially influenced by agency
data. However, as the asset management branch continues to evolve its program, Transport Scotland

has been able to demonstrate financial savings as a result of the integration of risk and performance
management into its asset management practices. This ability to exhibit improvements in financial
efficiency and the quantitative value added that such an innovative approach offers has been valuable to
the branch; however, it remains a challenge to move this upward beyond the branch. The economic
benefits of the approach have been noticed by many staff and have been able to bolster ongoing efforts to
achieve a robustly integrated system.

4.2.10  Tri-County Metropolitan Transportation District of Oregon Interview Findings

The Tri-County Metropolitan Transportation District of Oregon (TriMet)
is a public agency that provides light rail, commuter rail, bus, and other T R l @ M E T
mass transit services to an urban region spanning most of the

Portland metropolitan area. The agency averages more than 300,000

rides per weekday and operated with an annual budget of approximately $526 million in 2018. TriMet
owns $2 billion of capital assets, including buses, trains, and right-of-way. Because of this, it is essential
that the agency continuously invest in maintaining and replacing critical assets using cost-effective,
multidisciplinary means.

TriMet is making a coordinated effort to develop an integrated management approach, bringing together
the practices of asset, performance, and risk management. TriMet has modified its agency structure to
support this integration and have developed a guiding 2019-2023 Business Plan, which will be updated
annually with a 5-year horizon. This plan is intended to provide a holistic outline for managing operations
and capital budgets through contemporary, integrated business practices. The agency’s efforts have led
to increased coordination and cooperation among the business planning and asset management,
performance management, and risk management groups. This has improved efficiency, customer
experience, and helped the agency make more effective decisions in the face of scarcity, where there are
consistently more projects than the agency can regularly fund. TriMet's integration effort is still young;
however, it is evolving quickly through the help of agency leadership and culture.

TriMet collects and maintains a broad variety of asset data, with a lot contained and managed through a
central database system and some in unconnected environments. Because disbursed data require
additional effort to access and maintain, the agency is continuously working to further develop its data
governance systems to improve efficiency.

With recent developments, operational and maintenance data are being used internally to support
TriMet’'s asset management program, feeding into its developed MODA approach.

TriMet is constantly collecting data through the operation of its fleet, pushing user-friendly, customer-side
results to provide for customer needs and help with trip planning. Because of the massive size of TriMet's
data operations, it can be challenging to effectively parse the information as it is collected, distilling it and
visualizing it to support the needs of its management practices. Additionally, the agency has focused on
pursuing high-quality data to support high-quality analysis.

TriMet is lightly staffed relative to comparable agencies across the West Coast. This requires them to be
highly focused and intentional as TriMet pursues integrated management practices, necessitating



agency-wide buy-in to lead the effort to completion. This also means that staff must be organized around
needs and projects as they come up, leading to more effective cooperation and cross-discipline
partnership. Additionally, having low staffing numbers leaves them susceptible to staff turnover, making
knowledge retention a key goal as the agency continues to develop its practices.

As an agency providing public services, TriMet looks to hire new staff whose vision is aligned with its
goals of providing excellent services to the general public through safe, reliable transit systems. The
agency also has highlighted the value of diversity of backgrounds, emotional intelligence, and
collaborative skills in hiring key staff.

TriMet employs unique staff for the three areas of business planning and asset management,
performance management, and risk management. The asset management group is made up of just a few
dedicated staff, requiring them to work directly with other groups to perform operations, with maintenance
staff addressing most day-to-day needs. The risk group deals primarily with insurance, claims, and more
recently, enterprise risk analysis. The performance group is staffed with analysts to support operations,
security, database management, and more.

The agency puts a great deal of focus on the importance of developing effective workplace culture, which
is focused on developing progressive, integrated practices. TriMet's general manager and director of
business planning and asset management have worked jointly to develop agency structure and policy that
support integrated management approaches, while also fostering a culture where these practices are
sustainable, self-motivated, and highly effective.

TriMet has identified team and executive level buy-in as one of the key resource requirements for
successful management area integration. With collective support of progressive management approaches
and expectation- and culture-setting from the top down, integration can happen more effectively despite
limitations in financial and other resources.

TriMet's budget does not line up with its integrated approach to asset, performance, and risk
management. Funds are allocated separately among the three divisions, with flexibility within each division
but not between divisions. This is largely defined by external factors such as state law and cannot

be directly modified by the agency. TriMet does not directly track returns on investments or other objective
evaluations of its integrated approach; however, executive leadership maintains the expectation that

such integration will improve efficiency and the customer experience that the agency provides.

4211 Utah DOT Interview Findings

The Utah Department of Transportation (UDOT) 2018 TAMP

objectives involve using a data-driven, performance-based approach

incorporating asset management and risk management in its

decision-making processes for planning and resource allocation.

The 2018 TAMP outlines three asset management tiers: performance-based management, condition-
based management, and reactive management. UDOT is working to establish a process to integrate
asset, risk, and performance management into its Statewide Transportation Improvement Program
(STIP). As a first step, UDOT will complete a process to incorporate risk, asset, and performance
management into its corridor planning process in 2019.

UDOT also is working on a verification process for quantifying risk by obtaining 2017 data to compare how
close its performance modeling is to actual data. Additionally, UDOT is moving forward with developing

a concept report process to better manage the life cycle of assets and bring together risk and asset
management. UDOT is focused on performance metrics, with each metric having specific measures that
are used to support its strategic goals that are often evaluated to make sure they are the correct
measures to meet goals. UDOT is working to better understand the benefits of projects before they are
developed at the project level to determine how these projects will help meet strategic goals. Along those
lines, UDOT'’s current efforts to identify threats through a risk assessment and system resilience analysis
for corridors is moving toward the goal of fully integrating asset management, risk management, into
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corridor planning to support system performance goals. UDOT'’s innovative corridor planning process
provides information on typical performance measures such as safety, operations, and mobility. The
agency'’s efforts also will provide information on physical threats to the corridor upstream of the project
development process so adequate resources can be allocated to address corridor needs.

UDOT is a data-rich agency that organizes around its data and has implemented data collection
processes to understand asset location and condition. In addition, UDOT's performance management
committee is comprised of division managers who establish specific performance measures within each
division to support the overall agency strategic goals. The performance management committee tracks
progress toward these goals on a public facing dashboard http://www.udot.utah.gov/strategic-direction/
tcak). UDOT also has heavily invested in its UPLAN data portal that serves as a foundation for multiple
geo-referenced databases to support system management.

In addition, UDOT has employed a multi-objective optimization program to prioritize STIP projects to
maximize performance outcomes for safety, preservation, and mobilization measures. The project is still a
work in progress as the agency is working to incorporate better data for better results catered specifically
to UDOT.

The maintenance program has standardized the process of data collection, which is updated every time
there is a life-cycle event for an asset. This has helped with more consistent data as well as maintenance
crew having more ownership over the process. In the future, this could be replicated in different
programs. Of note, UDOT expressed that staffing for the management areas is not adequate but is
moving to improve staffing needs with approval of a requested block grant in the 2020 budget.

Recently, UDOT integrated data analytics into the performance group and organized it as a business unit.
It is expanding across the department within all business units. In the future, UDOT is looking to use asset
management in support of performance goals, as it is believed that performance management is the

way UDOT does business, and it needs to be a function of every group throughout the department.

Also, a focus has been placed on GIS by bringing the process into different regions, with some regions
hiring their own GIS analysts.

In addition, the agency noted a need for coordination across the four UDOT regions to define process for
meeting the performance management needs. The agency is working toward this but believes additional
guidance would be helpful to expedite the development of such a process.

UDOT has established a budget that is set aside for pavement, bridges, advanced traffic management
systems, and signs, and the other assets rely on money that is set aside by the regions for transportation
solutions. The agency has requested a block grant that could improve the integration of asset
management, performance management, and business systems. UDOT has strategic goals and
performance measures but lacks a clearly defined process to support the agency in meeting these goals.
The agency lacks standardization throughout the four regions, and without this, it is difficult to implement
new processes and tools with buy-in from the separate regions.

4.2.12  Vermont Agency of Transportation Interview Findings

Vermont Agency of Transportation (VTrans) has long-standing

measures that guide funding and investment decisions for

congestion, safety, bridge, pavement, and congestion-related

projects. The agency has connected performance to asset

management, but risk is just starting to be integrated into business

processes and information systems. VTrans’s key question is, “What

stands in the way of achieving a certain goal?” The agency is challenged with helping staff understand
that daily tasks are important to meeting longer-term performance targets.

VTrans views risk management as a tool to help understand how it can achieve performance goals. Asset

management is a tactile planning process, with activities that are undertaken daily. VTrans staff mitigate
risks in their daily jobs without explicitly acknowledging that they are practicing risk management,
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although they fully acknowledge that the agency would benefit from more formal and consistent risk
management practices.

VTrans views risk management from bottom-up and top-down perspectives. Management sets broad
policies (for example, explicitly addressing risk in the state’s asset management plan) and is starting to
communicate how everyone in the organization can help VTrans meet its performance and asset
management targets just by making small changes in their day-to-day job performance. Staff implement
risk mitigation strategies every day, but do not view it as risk management. Management’s goal is to help
people prioritize and rethink their assignments based on risk to meet the agency’s performance goals.

According to VTrans, the journey is still ongoing in developing an agency-wide risk registry to “enhance its
decision-making processes by documenting internal and external risks that may affect its performance
objectives.” These risks are identified at the enterprise level and across VTrans programs, projects, and
activities. To achieve the Agency’s strategic goals, performance and risk management play integral
roles supporting asset management activities.

VTrans has begun to emphasize asset management policy and incorporate business processes, brought
on by the risks and challenges of managing transportation infrastructure assets in a sustainable and
fiscally responsible manner. This ensures quality decisions are based on accurate analysis and data,
while also mitigating the identified risks.

VTrans has a robust process to consider KPIs in funding and investment decisions at a program level.
The agency considers how various levels of funding might impact performance, under business as usual
conditions. VTrans is less certain about its ability to consider what risks stand in the way of achieving a
performance target or outcome when circumstances vary from historical trends and conditions.

A specific data need is related to damage assessments, in terms of extent and cost of damage from
unpredictable events like extreme weather events and the economic disruption resulting from the damage
(which, in turn, is a key input to benefit-cost analysis for repair and replacement projects). VTrans is
looking at operational data from emergency management agencies so the agency can use historical
information to help inform decision about discrete adaptation projects and systematic design changes to
prepare for future extreme weather events.

VTrans employees practice some form of risk management in their daily jobs, but it is not clear that this is
applied consistently and done in a way that benefits the entire agency’s performance. VTrans is working
to develop training and resources to educate staff and give them tools to better integrate performance,
risk, and asset management. VTrans’ organization is a key obstacle to integrating performance, risk, and
asset management, and risk is a scary term to many people. When the concept is explained in terms of
threat, vulnerability, and consequence, people can better understand how to consider risk in their daily
decisions.

According to the Vermont Agency of Transportation, “The VTrans’ Asset Management and
Performance Bureau (AMPB) coordinates the management of effective and realistic scopes, accurate
cost estimates, and reliable schedules for these activities. The AMPB is committed to providing these
services at an acceptable level of risk to the Agency and within current forecasted revenue projections
while delivering customer service levels that the public expects and decision makers require. VTrans
utilizes asset management, performance management, and risk management principles to effectively
manage the physical and financial conditions of its assets to achieve its strategic objectives. This
renewed commitment and focus on asset management complements the Agency’s customer service
focus.”

VTrans has found it challenging to integrate performance and risk management in its transportation
system management and operations and transit divisions, as those programs are more independent and
siloed in the organization. The agency hopes to develop agency structure and policy that support
integrated management approaches, while also fostering a culture where these practices are sustainable,
self-motivated, and highly effective. By establishing an AMPB, VTrans has taken a large step toward
integration those two areas.
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4.2.13 Main Roads Western Australia Interview Findings

Main Roads Western Australia (MRWA) is the transportation agency

of the state of Western Australia, which is responsible for managing,

maintaining, and improving more than 18,500 kilometers of roads as

well as implementing state policies regarding network operations

and compliance. The public highways and main roads under

MRWA's purview make up much of the Australian state’s arterial roadway network, providing statewide
connectivity. These roads complement the networks managed and maintained by local agencies
throughout the state and are an essential element of Western Australia’s economy.

MRWA has identified the integration of asset, performance, and risk management as an important
objective of its agency. Although integration is still developing, MRWA employs several practices to
implement a more modern, holistic approach to managing its network. For MRWA, this is largely
top-down, with a corporate risk process that reaches through each branch of the agency, across regional
and divisional divides. Additionally, MRWA has a performance management system that looks at the
cost-benefit of capital projects, driver exposure and safety, high-level congestion management, and more,
requiring these measures to be reported up the management structure to be reviewed at the corporate
level. This helps centralize management efforts across the geographically vast jurisdiction of the agency
and relies largely on cross-coordination between branches and interactions of branch managers. This
high-level approach, however, can be difficult to reflect in low-level asset management decision making.

MRWA maintains a corporate database that contains geometric data on all roads as well as deterioration
data, crash data, and more. Additionally, MRWA has implemented a maintenance management system
that helps prioritize maintenance projects and supports economic analyses. Additionally, traffic and
similar data are collected internally by performance management staff. In recent years, MRWA has made
strong pushes to verify its data, especially geometric data, which largely rely on human updates. Though
this is a large effort, the data have been improving over time, with broad staff efforts and understanding
the importance of data validation. The agency also maintains a risk management database that includes
information that cascades throughout the enterprise. MRWA has implemented software programs such as
Microsoft Power Bl and Tableau to help with data visualization and support decision-making processes,
and hopes to implement more advanced data analysis techniques, such as machine learning, to bring
additional efficiencies strengths to its analysis programs.

MRWA includes about 1,000 staff, making it l