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How might we foster rigorous science and 
credible evidence in Vision Zero Programs?

• NCHRP Project 17-18(5) 
“Integrated Safety 
Management Processes” 
proposed methodologies for 
“identifying crash concerns 
and developing an effective 
combination of strategies to 
support jurisdictional goals”.

• Significantly, research was led 
by Canadians!



• “An integrated management (Vision Zero?) process 
comprises the necessary steps for advancing from crash 
data to integrated action plans: 

– (1) review highway safety information;

– (2) establish emphasis area goals; 

– (3) develop objectives, strategies, and preliminary action plans 
to address the emphasis areas; 

– (4) determine the appropriate combination of strategies for 
identified emphasis areas; 

– (5) develop detailed action plans; and

– (6) implement the action plans and evaluate performance”

• Process includes methodologies to aid the practitioner in 
problem identification, resource optimization, and 
performance measurements



Procedure for determining an effective combination 
of strategies to achieve a jurisdiction’s safety vision.



Identifying Emphasis Areas – Typical Approach

Source: 2018 Vision Zero Advocate Conference Presentation by 
Pedram Izadpanah



Source: 2018 Vision Zero Advocate Conference Presentation by 
Pedram Izadpanah



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH

• Uses crash records
• Identifies subsets of crashes that provide potential 

emphasis areas
• Evaluates these potential emphasis areas by comparing 

them to their complementary subsets on a rate or 
percentage basis

• A statistical test ensures observed differences are real 
and not by chance

• Output leads to identifying objectives and strategies 
for all emphasis areas

• Analysis can be performed with free software 



A data analysis software package originally designed for 
problem identification and countermeasure development 
in traffic safety applications.

On-line analysis with Alabama sample data at https://safety.aladata.com

Desktop software download at 
http://www.caps.ua.edu/analytics/downloads/datasets/

Basic procedures can be implemented in a spreadsheet



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH

Examine frequency distributions for each variable in crash records, 
looking for high poles, this will identify potential emphasis areas



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH

Emphasis areas can be further explored to more specifically define the 
subset of crashes, e.g. time-of-day for alcohol-related



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH
Emphasis areas can be compared to their complement to confirm over-
representation 



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH
Emphasis areas can be further targeted using other crash-related 
variables



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH

Over-representation is evaluated using appropriate statistical test

Curvature Subset Freq Subset % Other Freq Other % Over-
Represetation

Maximum 
Gain

None 1 000 58.8 16 000 80.0 0.74 0

Slight 500 29.4 3 000 15.0 1.96 244.80

Sharp 200 11.8 1 000 5.0 2.36 115.60

Example – Head-On vs non-Head-On crashes by roadway curvature



IDENTIFYING AND EXPLORING EMPHASIS AREAS 
– ILLUSTRATION OF THE NCHRP 501 APPROACH

Definition of subsets and their comparison is important.

Here, pedestrian vs non-pedestrian crashes at intersections 
are compared, evaluating location of first harmful event.



IDENTIFYING AND EXPLORING EMPHASIS 
AREAS – A SMALL SAMPLE OF POSSIBILITIES

• Fatal crashes
• Identify age groups, location types, manner of crashes
• Leads to focussed education, engineering and 

enforcement strategies
• Speeding-Related

• Identify road/intersection types, geographic areas and 
time of day to focus strategies on

• Bicycle Crashes
• Over-represented for certain types of infrastructure?
• Requires linked data on volumes and type of 

infrastructure for meaningful insights



USING RIGOROUS SCIENCE AND CREDIBLE EVIDENCE 
TO DETERMINE APPROPRIATE STRATEGIES FOR 

IDENTIFIED EMPHASIS AREAS

• Needs to be based on credible evidence

• Assessing credibility of evidence is not trivial
– Methodological Issues
– Applicability/transferability of results

• Challenges due to road user adaptation – our 
focus here









Recent (2017) research for FHWA indicated that pedestrian crashes 
increase where left turn protected phase for vehicles is provided and 
pedestrian volumes are lower than 5000 per day
“Pedestrians not respecting “don’t walk” signal during the protected left-turn phase”







Curve Delineation
Srinivasan et al. (2012)

“Treatment should be targeted where it is likely to be effective; 
Otherwise speed mitigation measures could be implemented”



Raised Pavement Markers
Persaud et al. (2004)

• “..  could encourage drivers to increase speed, especially where 
traffic volumes were low – can be dangerous on sharper curves”

• Treatment should be targeted where it is likely to be effective, 
e.g., at sites with a high frequency of wet weather night crashes

• Despite credible evidence of driver adaptation ….....

Two lane roads



page 6-11 notes: "Raised reflective pavement markers are highly 
effective at improving curve visibility and reducing crashes, especially 
when used in combination with centerlines and edge lines.” Statement is 
referenced to "Nemeth, Z.A., Rockwell, T.H., and Smith. G.L. (1986) 
"Recommended Delineation Treatments at Selected Situations on Rural 
State Highways

2012



Using rigorous science and credible evidence in 
performance evaluation to 

revisit/refine/update a vision zero plan --
challenges

• Why evaluate? Who evaluates?
• Crash-based evaluation is not trivial

• Accounting for RTM, crash trends, traffic volume changes

• Separating/accounting for effects of multiple strategies

• CMF Clearinghouse has CMFs ranging from 1 to 5 stars

• Barriers to performance evaluation

• Evaluation of pilot programs
• May require application of surrogate measures

• Surrogate measure must have an established relationship 
to crashes

• Statistical rigour still required

• Example from a CARSP 2017 conference presentation



Extracted from a CARSP 2017 presentation by Sohail Zangenehpour



Extracted from a CARSP 2017 presentation by Sohail Zangenehpour



So, should the City of Toronto continue 
to invest in curb radius reduction?

-- Questions to ask

• Was evaluation sample large enough?

• Were results statistically significant?

• Would use of a comparison group change the 
results?

• Would reduction in conflicts translate into 
reduction in pedestrian crashes? How much?



Food for thought in closing

• So, can we/should we better foster rigorous 
science and credible evidence in vision zero 
planning?

• If so, what will it take?


