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Current ODOT Cost-effectiveness Index Tool

• Modified the NCHRP 17-38 spreadsheet tool 
for calculating the predicted pedestrian and 
bicyclist crash frequency
• Used to prioritize systemic pedestrian and 

bicycle safety improvement projects
• Cost-effectiveness index (CEI) defined as the 

cost for reducing one pedestrian or bicycle 
crash
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General Procedures for Project Prioritization

• Screen the network to identify potential locations for treatment
 Crash-based approach: 5-year pedestrian and bicycle crash data
 Risk-based approach: Presence of risk factors for pedestrians and bicyclists

• Calculate the predicted number of crashes at priority locations
 Select the higher value between number of predicted crashes and number of 

observed crashes

• Apply crash modification factors for the desired safety 
countermeasures
• Prioritize projects based on calculated cost-effectiveness index
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Limitations for Current ODOT CEI Tool
• Accuracy
 Current model cannot account for risks specific to pedestrians and 

bicyclists, such as high vehicle speeds and wide cross section
 Does not differentiate between crash severities

• Complexity
 Require a high number of data elements which do not factor into the 

analysis if an observed crash is present

• Usefulness
 Very high CEI values for projects without crashes and not competitive with 

projects where observed crashes did occur 
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Oregon Bicycle & Pedestrian 
Safety Implementation Plan

• Developed under NCHRP 20-44(13) in 
2020
• Provide framework for conducting 

systemic pedestrian and bicycle safety 
analysis
• List risk factors to identify locations for 

safety treatments
 Risk factors used for the tool development

• Didn’t generate a list of project for 
safety improvements
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Current Practices by Other Agencies

• City of Seattle, Washington
 Developed SPFs to identify and prioritize locations with potential for systemic 

pedestrian and bicycle safety improvements 

• City of Missoula, Montana
 Use geographic data such as obesity, disability, build environment and percent of 

low to moderate income to prioritize new sidewalk facilities

• City of Austin, Texas
 Generated the pedestrian safety priority network to identify and prioritize safety 

improvements based on crash scores, demand scores and risk characteristic scores
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Potential Risk Factors for Pedestrian & Bicyclist

• Crash history
 Pedestrian and bicycle crashes
 Crash severity score

• Equity
 Population below the poverty line
 Zero vehicle households
 Proximity to place visited by older 

adults

• Exposure
 Traffic volume
 Proximity to transit stops
 Attractors

• Roadway geometry
 Sidewalk connectivity
 Functional classification
 Presence of midblock crosswalk

• Traffic operations
 Posted speed limit
 Intersection control type
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Over-representation Analysis for Risk Factors

• Over-representation
 Difference between the percentage 

of crashes where the risk factor is 
present and the percentage of 
roadway mileage or VMT

• Risk factors
 Equity
 Sidewalk
 Bike lane
 Number of lanes
 Speed limit
 Shoulder width
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Methodology for Developing New ODOT Tool

• Risk factor selection
 Over-representation analysis

Risk factors with data available

 Literature review 
Risk factors with data available but counterintuitive results
Risk factors with data unavailable

• Weight for risk factors
 A combined weight score criteria calculated using both the total number of 

crashes and the crash over-representation of each risk factor
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New ODOT Tool

• New tool developed for prioritizing 
systemic pedestrian and bicycle safety 
improvement projects
• Calculate risk score and cost for each 

candidate projects
• Prioritize the systemic pedestrian and 

bicycle safety improvement projects 
based on reduced risk score for every 
$1000
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Next Step

• Share the new tool with ODOT Regions for next round ARTS 
program projects application
• Adjust the weight for risk factor based on feedbacks from Regions 
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QUESTIONS?
Christina McDaniel-Wilson, P.E., RSP1

Christina.A.MCDANIEL-WILSON@odot.oregon.gov

Jiguang Zhao, Ph.D., P.E., RSP1
Jiguang.ZHAO@odot.Oregon.gov
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