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San Francisco Metropolitan Region
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POPULATION =  7.5 MILLION

9 COUNTIES

100 CITIES

44,000 LANE-MILES OF LOCAL STREETS &  ROADS

6,850 LANE-MILES OF  STATE HIGHWAY (CALTRANS)

27 TRANSIT AGENCIES

7  TOLL BRIDGES

One 
MPO -

Metropolitan
Transportation  

Commission



What is Performance 
Management?
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Strategic
Plan

Set
Guidelines

Set Goals

Develop
KPIs

Monitor
Results

Feedback



Why is it Important?

•

•

•

•
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Funding
Keeping good roads 
good



Performance Indicators

Qualitative Quantitative

Provides insights and  
understanding of an issue

Can be computed  and
measured

What is the outcome? What is the amount?
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Types of Performance Indicator

vs

Leading Indicator

Activities you must  
undertake to achieve  the 

desired outcome

Lagging Indicator

“Output” oriented,  easy 
to measure but  hard to

improve
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Performance Indicators

Leading Indicator Lagging Indicator

Detect low-severity cracks
early

Will only detect cracks when 
they are visible

PCI IRI



Guiding principles

Measurable
Objective as possible
Can be fairly applied
Utilize data widely available
Meaningful (e.g. promotes pavement 

preservation)
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KPIs in StreetSaver
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Pavement Preservation Decision Tree
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Pavement Preservation Index (PPI)

Percentage of Recommended 
Pavement Preservation Expenditures

𝑃𝑃𝑃𝑃𝑃𝑃 =
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

Pavement Preservation Total 
Budget Needs10.593 %



Example: 
Pavement 
Preservation 
Index (PPI)
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What is the effort towards pavementpreservation?
PPI = Actual PM % /Recommended PM %



Success Story - MTC

PPI 
Performanc

e

Shortfall

Lane Miles

Population

Funding 
Allocation
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Outcome-Driven Performance 
Measure 

Funding Allocation Formula:
 No advantage or disadvantage 
 Data from StreetSaver PMS 
 Promotes pavement preservation principles
 Replaces “Maintenance of Effort”

14

Behavior Change:  Shifts practice 
from “worst first” to preventive 
maintenance
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Asset Sustainability Index (ASI)

𝐴𝐴𝐴𝐴𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

Average of Recommended Total Expenditures 
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Backlog/NAV

First Year 
Budget Needs

GASB 34  
Replacement 

Cost

=
𝐵𝐵𝐴𝐴𝐸𝐸𝑃𝑃𝑃𝑃𝑃𝑃 𝑁𝑁𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃 𝑃𝑃𝑃𝑃 𝑌𝑌𝑃𝑃𝑃𝑃𝑃𝑃 1

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑁𝑁𝑃𝑃𝑃𝑃𝑁𝑁𝑜𝑜𝑃𝑃𝑁𝑁 𝑁𝑁𝑃𝑃𝑃𝑃 𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑉𝑉𝑃𝑃𝐴𝐴𝐴𝐴𝑃𝑃



Actual PP % 
vs. 

Recommended

Actual: The percentage of the actual total expenditures allocated to pavement 
preservation.

Recommended: The percentage of total expenditures recommended for pavement 
preservation.

𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃 =
𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃
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Pavement Preservation Cost 
per Lane Mile 

𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃 𝐶𝐶𝑜𝑜𝑃𝑃𝑃𝑃 𝐸𝐸𝑃𝑃𝑃𝑃 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃

PP Actual Cost per Lane Mile From Historical 
Treatment Costs

PP SGR Cost per Lane Mile

𝐴𝐴𝑆𝑆𝑅𝑅 𝑃𝑃𝑃𝑃 𝐶𝐶𝑜𝑜𝑃𝑃𝑃𝑃 𝐸𝐸𝑃𝑃𝑃𝑃 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃

From Budget Needs
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M & R Cost per Lane

Actual M&R Cost per Lane Mile From Historical 
Treatment Costs

From Budget Needs

𝐴𝐴𝑆𝑆𝑅𝑅 𝑀𝑀&𝑅𝑅 𝐶𝐶𝑜𝑜𝑃𝑃𝑃𝑃 𝐸𝐸𝑃𝑃𝑃𝑃 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝑅𝑅𝑃𝑃𝑃𝑃𝑜𝑜𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀&𝑅𝑅 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃

𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑀𝑀&𝑅𝑅 𝐶𝐶𝑜𝑜𝑃𝑃𝑃𝑃 𝐸𝐸𝑃𝑃𝑃𝑃 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃 =
𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝐴𝐴 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀&𝑅𝑅 𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃

𝑇𝑇𝑜𝑜𝑃𝑃𝑃𝑃𝐴𝐴 𝐿𝐿𝑃𝑃𝑃𝑃𝑃𝑃 𝑀𝑀𝑃𝑃𝐴𝐴𝑃𝑃𝑃𝑃

19

SGR M&R Cost per Lane Mile
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KPIs Summary
KPI Data Sources (Std Reports)

Pavement Preservation Index (PPI)
• Historical M&R Costs 

(3 Years Prior to Analysis Period).
• Needs – Projected PCI/Cost Summary.

Asset Sustainability Index (ASI)
• Historical M&R Costs 

(3 Years Prior to Analysis Period).
• Needs – Projected PCI/Cost Summary.

Backlog/NAV
• Needs – Projected PCI/Cost Summary.
• GASB 34 – Cost Summary.

PP Cost per Lane Mile (Actual)
• Historical Pavement Preservation Costs

(3 Years Prior to Analysis Period).
• Network Summary Statistics

PP Cost per Lane Mile (SGR)
• Needs – Preventive Maintenance Treatment/Cost Summary.
• Network Summary Statistics.

M&R Cost per Lane Mile (Actual)
• Historical M&R Costs 

(3 Years Prior to Analysis Period).
• Network Summary Statistics

M&R Cost per Lane Mile (SGR)
• Needs – Projected PCI/Cost Summary
• Network Summary Statistics

Actual PP% vs. Recommended
• Historical M&R Costs 

(3 Years Prior to Analysis Period).
• Needs – Projected PCI/Cost Summary



Future Generation KPIs

 Pavement Resiliency – Tracking effort toward achieving 
pavement resiliency to adapt climate change

 Pavement Sustainability – Tracking effort toward reducing 
greenhouse gas emissions and transportation related pollution

 Transportation Safety toward Vision Zero – Tracking effort 
toward reducing traffic fatalities and severe injuries

 Transportation Equity – Tracking effort toward equitable 
distribution of transportation investments such as 
underserved populations
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