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28 Proven Safety Countermeasures 
Source: FHWA
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History of the Proven Safety 
Countermeasure initiative (PSCi)

 Version 1 debuted in 2008
• First “proven safety countermeasures” totaled 9
• Envisioned as a means to boost systemic implementation.

 Version 2 released in 2012
• Updated four of original nine
• Added five new countermeasures for a total of 14

 Version 3 released in 2017
• Added six new countermeasures for a total of 20
• Developed new informational one-pagers and a booklet-

style handout

 Version 4 released in 2021
• Added eight new countermeasures and updated one for a 

total of 28
• Enhanced functionality of webpages and updated all one-

pagers Source: FHWA
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Identifying and Selecting PSCs

Proven =
Comprehensive literature and 
Clearinghouse review 

Effectiveness in reducing fatalities and 
serious injuries

Supported by data and research
• High-quality Crash Modification 

Factors (CMFs) - 4 and 5 stars
• Extensively studied and documented

WHAT IS A CRASH MODIFICATION 
FACTOR (CMF)? 

A CMF is an estimate used to 
quantify the change in crashes 
expected after the implementation 
of a countermeasure and whether it 
will result in a decrease in crashes 
(CMF below 1.0), an increase in 
crashes (CMF over 1.0), or no 
change in crashes (CMF of 1.0). 

Example

CMF = 0.8 or 20% reduction in crashes

CMF = 1.07 or 7% increase in crashes
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CMF Clearinghouse

 Repository of over 8,000 CMFs

 CMF Criteria
• Based on crash data

• Quantify the safety effect of an infrastructure 
characteristic, feature, or modification

• Explicitly present CMF values

 Provides CMF Data

 Educates CMF Users

 Facilitates CMF Research

 Rigorous review and update process

https://www.cmfclearinghouse.org/

Source: CMF Clearinghouse
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Building the Clearinghouse
Study 

Identification

Extensive 
examination of 

published materials

Studies submitted 
to the 

Clearinghouse

Preliminary 
Review

Determine 
Eligibility

Record Key 
Information

Critical Review Evaluation
Assign Star Quality 

Rating

Review by 
FHWA SMEs

Evaluate 
Recommendations 
from Clearinghouse 

team

Add to CMF 
Clearinghouse

Building the CMF Clearinghouse
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Rating CMF Quality

 Star Quality Rating Criteria
1. Study design

2. Sample size

3. Standard error

4. Potential bias

5. Data source

Source: CMF Clearinghouse 7



Solutions 
With 

Significant 
Crash-

reduction 
Potential

• Median Barriers: 97%

• Rumble Strips: 51-64%
Roadway 

Departures

• Roundabouts: 82%

• Managing Corridor Access: 31%
Intersections

• Speed safety cameras: 47%

• Variable speed limits: 51%
Speeding

• Sidewalks: 89%

• Adding bicycle lanes: 49%
Pedestrians       
& Cyclists

Crash Type Proven Safety Countermeasures        
That Can Reduce Crashes

50%

2021 
Fatalities 

by Percent

27%

29%

20%

Source: FARS 2021 Annual Report File; FHWA Proven Safety Countermeasures
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Potential for Widespread Deployment

 Over 15 million intersections
 300,000 are signalized
 Only 10,000 roundabouts
 Up to 82% reduction in fatal and 
injury crashes

 2,850,000 miles of paved roadways
 Only 600 miles of separated bike lanes
Converting traditional bike lane to 
separated bike lane - up to 53% 
reduction in bicycle/vehicle crashes

25 states and D.C have state law or 
city ordinance permitting SSCs
19,000 school districts (over 129,000 
schools) in the US
Only 220 individual communities with 
SSC programs
Up to 37% reduction in fatal crashes

 Over 35,000 projects awarded from 
BIL
 29 State DOTs conduct only 1-10 
RSAs per year, 6 State DOTs do not 
conduct RSAs
Up to 60% reduction in total crashes

Over 10 million curves on 2-lane roads
21 states with 10 or fewer HFST 
locations
Only 3 states with CPFM programs
Up to 48% reduction in injury crashes
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PSCs Support the Safe System Approach
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Post-crash care

Safe roads

Safe speeds

Safe vehicles

Safe road 
users

The “Swiss Cheese Model” of redundancy 
creates layers of protection

Source: FHWA

Adapted from James Reason’s model for analyzing accident causation

https://royalsocietypublishing.org/doi/10.1098/rstb.1990.0090



PSCs – Speed Management

Appropriate Speed Limits for All Road Users

Speed Safety Cameras (SSC)

Variable Speed Limits (VSL)
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PSCs – Pedestrian/Bicyclist

Bicycle Lanes

Crosswalk Visibility 
Enhancements

Leading Pedestrian Interval

Medians and Pedestrian Refuge 
Islands in Urban and Suburban 
Areas

Pedestrian Hybrid Beacons

Rectangular Rapid Flashing 
Beacons (RRFB)

Road Diets (Roadway 
Reconfiguration)

Walkways
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PSCs – Roadway Departure

Enhanced Delineation for Horizontal Curves 

Enhanced Delineation and Friction for Horizontal Curves

Longitudinal Rumble Strips and Stripes on 2-Lane Roads

Icon: Median Barrier

Safety EdgeSM

Longitudinal Rumble Strips and Stripes on Two-Lane Roads

Median Barriers

Roadside Design Improvements at Curves

SafetyEdgeSM

Wider Edge Lines
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https://safety.fhwa.dot.gov/provencountermeasures/enhanced_delineation
https://safety.fhwa.dot.gov/provencountermeasures/long_rumble_strip/
https://safety.fhwa.dot.gov/provencountermeasures/median_barrier/
https://safety.fhwa.dot.gov/provencountermeasures/safety_edge/


PSCs – Intersection
Backplates with Retroreflective 
Borders

Corridor Access Management

Dedicated Left- and Right-Turn 
Lanes at Intersections

Reduced Left-Turn Conflict 
Intersections

Roundabouts

Systemic Application of Multiple 
Low-Cost Countermeasures at 
Stop-Controlled Intersections

Yellow Change Intervals

Backplates with Retroreflective Borders

Corridor Access Management

Icon: Dedicated Left- and Right-Turn Lanes at Intersections

Roundabouts

Icon: Yellow Change Intervals
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https://safety.fhwa.dot.gov/provencountermeasures/blackplate/
https://safety.fhwa.dot.gov/provencountermeasures/corridor_access_mgmt/
https://safety.fhwa.dot.gov/provencountermeasures/left_right_turn_lanes/
https://safety.fhwa.dot.gov/provencountermeasures/roundabouts/
https://safety.fhwa.dot.gov/provencountermeasures/yellow_xhg_intervals/


PSCs – Crosscutting

Lighting

Local Road Safety Plans

Pavement Friction Management

Road Safety Audit
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Thank You!

Florencia Allenger
CALTRANS
(916)531-6789

Florencia.allenger@dot.ca.gov
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