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Presentation Outline

•• What is Asset ManagementWhat is Asset Management

•• NCDOT OverviewNCDOT Overview

•• Drivers for ChangeDrivers for Change

•• Asset Management ApproachAsset Management Approach•• Asset Management ApproachAsset Management Approach

•• Linkage to NCDOT MissionLinkage to NCDOT Mission

•• Next Steps & ResearchNext Steps & Research

•• Lessons LearnedLessons Learned



Congestion

Challenges
Preserving 

Investments

Economic

Growth
Aging

Infrastructure



National Statistics:
------------------------------------------------------------------------

3,963,262 miles of Roads    
590,685 Bridges



The Old Approach

• Limited Preservation

• Underestimated Use

• Bought Locally 

• Repaired Worst First• Repaired Worst First

• Lowest Initial Cost

• Limited Design Life

• Limited Economic 
Analysis

• Insufficient Funds



Asset Management
The New Approach

• Assets Viewed  as 
Utilities

• Investments in 
Assets Rather than Assets Rather than 
the Traditional 
Public Idea of Mere 
Expenditures of 
Funds

• Preservation & Life 
cycle cost



Asset ManagementAsset Management

Engineering
Economics

Business

Practices

Changing the culture from “maintenance” to “asset management”



How Does Transportation Asset 
Management Work?

• Decisions are based on accurate data, and 
sound engineering and economic analysis 

• Improved decision-making supported by policies, 
performance-based goals, performance performance-based goals, performance 
measures, and appropriate service levels

• Long-term view of assets

• More robust monitoring and management
systems



Transportation Asset Management

Preservation Capital 
Improvement

Operations

RESOURCES

Safety, 
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Goals and Objectives

Analysis of Options

and Tradeoffs
Preservation, Operations,

Capacity Expansion
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Transportation Asset Management

Overview

Budgets     

Policies     

Inventory and condition 

assessment

ExpectationsDecision-Making &

Resource Allocation

Implementation

Monitoring and 

Performance Measures
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What Makes TAM Strategic?

• Focus on the strategic goals of the agency, 
performance measures, and system performance

• All assets considered comprehensively

• Tradeoff analysis and life cycle performance used 
to support decision makingto support decision making

• Apply economics, business and engineering 
principles, needs assessment, and risk 
assessment to manage assets and evaluate 
tradeoffs



Why is Data Important?

• Asset management efforts are data-driven
• There should be a strategic plan for data 
acquisition and storage

• Data should have a clear purpose and be 
directly linked to AM decision makingdirectly linked to AM decision making

• Data acquisition can be expensive – collect 
only what you need 

• Collect and update data cost-effectively



Why is Data Important?

• Poor quality data may be worst than no 
data at all

• Data collection should be automated as 
much as possible and accessible to all 
partiesparties

• Data should be viewed as a corporate asset 
and data collection process seen as an 
important decision support function



North Carolina Experience



North Carolina North Carolina –– Mountains to SeaMountains to Sea



North Carolina North Carolina –– GovernmentGovernment



NCDOT NCDOT –– FundingFunding

$3.9 Billion Transportation Budget



NCDOT Facts

•• 9.5 Million residents9.5 Million residents

•• Supports 74 public airportsSupports 74 public airports

•• 2 Passenger train routes2 Passenger train routes

•• Statewide bicycle routesStatewide bicycle routes

•• 79,800 road miles 79,800 road miles 

•• 156,000 paved lane miles156,000 paved lane miles

•• 4,600 unpaved road miles4,600 unpaved road miles

•• 18,000 structures18,000 structures•• Statewide bicycle routesStatewide bicycle routes

•• 7 Coastal ferry routes7 Coastal ferry routes

•• 8,800 Traffic Signals8,800 Traffic Signals

•• 25,000 heavy equipment, 25,000 heavy equipment, 
acquisition cost $633 Macquisition cost $633 M

•• 18,000 structures18,000 structures

•• 72.4 Million SF bridge deck72.4 Million SF bridge deck

•• $3.9 Billion Transportation $3.9 Billion Transportation 
BudgetBudget



NCDOTNCDOT-- Div. of HighwaysDiv. of Highways

Field OperationsField Operations

14 Highway Divisions 14 Highway Divisions 

Responsible for carrying out NCDOT’s Construction & Responsible for carrying out NCDOT’s Construction & 
Maintenance ProgramsMaintenance Programs

AssetAsset ManagementManagement

5 Central Units (BMU, PMU, Secondary Roads, SRMU, Equipment 5 Central Units (BMU, PMU, Secondary Roads, SRMU, Equipment 
& Inventory)& Inventory)

Technical support, Program Management in support of the Technical support, Program Management in support of the 
DivisionsDivisions
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Leg. Need Based Report

Implemented Modern MMS        
Operations Retreat                
Long Range Transportation Plan

Hired McKinsey & Company

Implemented New NCDOT 

Operation Performance Measure Workshop II

Operation Performance Measure Workshop I

New Governor and Administration

Established Pavement Preservaation Engineer

Implemented Modern FMIS and EMS

MQA NHI Class

Leg. Need Based Report

Implemented Modern MMS        
Operations Retreat                
Long Range Transportation Plan

Hired McKinsey & Company

Implemented New NCDOT 
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Operation Performance Measure Workshop II

Operation Performance Measure Workshop I

New Governor and Administration

Established Pavement Preservaation Engineer

Implemented Modern FMIS and EMS



Why Change?Why Change?

•• Aging Highway SystemAging Highway System

•• High Growth State with Capacity needsHigh Growth State with Capacity needs

•• Traffic growthTraffic growth

•• System growthSystem growth•• System growthSystem growth

•• Heavier and more trucksHeavier and more trucks

•• Funding ConstraintsFunding Constraints

•• Higher Customer ExpectationsHigher Customer Expectations

•• Younger Managers Younger Managers 



2004 What do we want to do?2004 What do we want to do?

•• Move NCDOT from a reactive organization to an Move NCDOT from a reactive organization to an 
outcome based organizationoutcome based organization

•• Clearly define mission and expectations for NCDOT Clearly define mission and expectations for NCDOT 
and its employeesand its employees

•• Operational priorities consistent with Strategic PlanOperational priorities consistent with Strategic Plan

••
•• Operational priorities consistent with Strategic PlanOperational priorities consistent with Strategic Plan

•• Use appropriate LOS measures as defined by the Use appropriate LOS measures as defined by the 
Strategic PlanStrategic Plan

•• Develop management tools and systems to measure Develop management tools and systems to measure 
outcomes and performance and make appropriate outcomes and performance and make appropriate 
adjustmentsadjustments

•• Management flexibility with accountabilityManagement flexibility with accountability



2005 What Did We Do?2005 What Did We Do?

•• Committee and Workgroup members for Committee and Workgroup members for 
establishing Performance Measures:establishing Performance Measures:

–– Steering committeeSteering committee-- Chief Engineers office Chief Engineers office 
Division Engineers, & FHWADivision Engineers, & FHWADivision Engineers, & FHWADivision Engineers, & FHWA

–– Functional Area Workgroups Established Functional Area Workgroups Established --
Division Engineers and Unit Head CoDivision Engineers and Unit Head Co--Chairs, Chairs, 
with Assistant Division Engineer, Assistant Unit with Assistant Division Engineer, Assistant Unit 
Head and FHWA staff membersHead and FHWA staff members



Performance BasedPerformance Based

•• Performance Measurement:Performance Measurement:
–– Clearly defines organizational objectives or outcomesClearly defines organizational objectives or outcomes

–– Uses data/statistical evidence to determine progress Uses data/statistical evidence to determine progress 
toward established goals/outcomestoward established goals/outcomes

–– Measures efficiency, effectiveness of organization’s Measures efficiency, effectiveness of organization’s –– Measures efficiency, effectiveness of organization’s Measures efficiency, effectiveness of organization’s 
programs and operations (condition, quality, timeliness, programs and operations (condition, quality, timeliness, 
reliability, etc.) reliability, etc.) 

–– Simple, understandable, logical, repeatableSimple, understandable, logical, repeatable

–– Shows a trend over timeShows a trend over time



Equipment Performance Equipment Performance 
Measures Measures –– Initial effortInitial effort

•• % of Equipment with PM’s accomplished on % of Equipment with PM’s accomplished on 
timetime

•• % of Fleet Depreciated out% of Fleet Depreciated out

••
••
•• % of time equipment is used % of time equipment is used –– Utilization RateUtilization Rate



PERFORMANCE DASHBOARD AND PERFORMANCE DASHBOARD AND 

APPRAISAL WORKSHEETAPPRAISAL WORKSHEET
GoalGoal MetricMetric Metric DefinitionMetric Definition TargetTarget Data SourceData Source Sub Sub 

ww
tt
..

Wt (%)Wt (%)

11 Crash RateCrash Rate
Reduce 5 Yr. Statewide Avg. (Crash Rate per 100M Reduce 5 Yr. Statewide Avg. (Crash Rate per 100M 

VMT)VMT)
Traffic Eng.Traffic Eng. 55

22 System ReliabilitySystem Reliability CompositeComposite 55

A) Incident ClearanceA) Incident Clearance % of Incidents Cleared within 90 Minutes of Standard% of Incidents Cleared within 90 Minutes of Standard 7070--85%85% TIMSTIMS 1.51.5

B) Signal Timing and B) Signal Timing and 
MaintenanceMaintenance

% of Signals Meeting Timing and Maintenance % of Signals Meeting Timing and Maintenance 
StandardsStandards

8080--94%94%
Signal Mgnt. Signal Mgnt. 

SystemSystem
3.53.5

33
Infrastructure Health and Infrastructure Health and 

PerformancePerformance
CompositeComposite 4040

A) Infrastructure HealthA) Infrastructure Health Improve Index Score (3 year avg.) toward GoalImprove Index Score (3 year avg.) toward Goal 6868--7272 Asset ManagementAsset Management 2828

B) Facility HealthB) Facility Health
Statewide Avg. Condition Scores of Rest Areas and Statewide Avg. Condition Scores of Rest Areas and 

Welcome CentersWelcome Centers
9090--9292

Asset Asset 
ManagemenManagemen
t/REUt/REU

44

C) Construction QualityC) Construction Quality
% of Projects Meeting Construction Quality Index % of Projects Meeting Construction Quality Index 

StandardStandard
7070--8585 Construction UnitConstruction Unit 88

44
Programs/Projects/Services Programs/Projects/Services 

Meeting StandardsMeeting Standards
CompositeComposite 4040

A)A) Projects and Programs Projects and Programs 
on Scheduleon Schedule

1)  % Central Let Projects Completed on Time1)  % Central Let Projects Completed on Time 7070--85%85% HiCAMSHiCAMS 6.46.4

2) % Div. Let/Built Projects Completed on Time2) % Div. Let/Built Projects Completed on Time 7070--85%85% SAPSAP 4.84.8



2009 - New NCDOT



Alignment & LinkageAlignment & Linkage



ORGANIZATIONALPORGANIZATIONALP

ERFORMANCE ERFORMANCE 

MEASURESMEASURES

BUSINESS BUSINESS 

UNIT      WORK UNIT      WORK 

PLANSPLANS

Alignment & LinkageAlignment & Linkage

EMPLOYEES’ EMPLOYEES’ 

APPRAISALSAPPRAISALS

STATUS STATUS 

REPORTING REPORTING 



Monitoring for AccountabilityMonitoring for Accountability

Results, Benefits and ExpectationsResults, Benefits and Expectations
•• Uniformly acquired, maintained & operated Assets Uniformly acquired, maintained & operated Assets 

•• Data drives decision making Data drives decision making 

•• Shift to Outcome Based approach with clear goalsShift to Outcome Based approach with clear goals

–– Move from a reactive to a planned approachMove from a reactive to a planned approach–– Move from a reactive to a planned approachMove from a reactive to a planned approach

–– Increased focus on preventive maintenanceIncreased focus on preventive maintenance

–– Agree on Target LOSAgree on Target LOS

–– Emphasis on planning & schedulingEmphasis on planning & scheduling

•• Highest & best use of resourcesHighest & best use of resources

•• Clearly defined performance expectations for all employeesClearly defined performance expectations for all employees

•• Increased accountability and flexibility Increased accountability and flexibility –– let managers managelet managers manage

•• Challenging and rewarding workplaceChallenging and rewarding workplace



Next Steps! Next Steps! –– Some ResearchSome Research

•• Fleet Optimization StudyFleet Optimization Study

–– Initiated a Fleet Management Study by East Carolina Initiated a Fleet Management Study by East Carolina 
UniversityUniversity

•• ObjectivesObjectives

–– Develop Methodology for 6 classes of equipmentDevelop Methodology for 6 classes of equipment–– Develop Methodology for 6 classes of equipmentDevelop Methodology for 6 classes of equipment

•• Appropriate rate of depreciationAppropriate rate of depreciation

•• Appropriate disposal point Appropriate disposal point 

•• Appropriate level of utilizationAppropriate level of utilization

–– Apply Methodology for 3 geographical areas of stateApply Methodology for 3 geographical areas of state



Research Research -- SolutionsSolutions

•• What overall % of a fleet should be depreciated out What overall % of a fleet should be depreciated out 
at any one point in time for effective fleet operation?at any one point in time for effective fleet operation?

•• At what point in time should each piece of fleet be At what point in time should each piece of fleet be 
disposed of before major repair cost take an disposed of before major repair cost take an 
exponential jump?exponential jump?exponential jump?exponential jump?

•• How many pieces of the 6 classes are needed based How many pieces of the 6 classes are needed based 
on the amount of time the piece of equipment is on the amount of time the piece of equipment is 
used?used?



Wrapping Up Wrapping Up -- Lessons LearnedLessons Learned

•• BadBad

–– Don’t try to measure too many thingsDon’t try to measure too many things

•• Keep it simpleKeep it simple

•• Most importantMost important

–– Don’t let the process overshadow the purposeDon’t let the process overshadow the purpose–– Don’t let the process overshadow the purposeDon’t let the process overshadow the purpose

–– Collect only what you needCollect only what you need

–– Don’t wait for the perfect solutionDon’t wait for the perfect solution

–– Don’t let a passionate person set unreasonable targetsDon’t let a passionate person set unreasonable targets

–– Too much data to internalize and prioritize Too much data to internalize and prioritize 



Lessons LearnedLessons Learned

•• GoodGood

–– Communicate with stakeholders in terms they understandCommunicate with stakeholders in terms they understand

–– Involve lots of peopleInvolve lots of people

•• Gets buy in at the beginningGets buy in at the beginning

•• Creates ownershipCreates ownership•• Creates ownershipCreates ownership

–– Communicate with managersCommunicate with managers

•• Meet with field managers to rolled it outMeet with field managers to rolled it out

•• Reviewed at ConferencesReviewed at Conferences

–– Give feedback on LOS and DeficienciesGive feedback on LOS and Deficiencies

–– Set priorities Set priorities –– Can’t do it all at onceCan’t do it all at once

–– Flexibility with AccountabilityFlexibility with Accountability



Questions!


