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Conventional Wisdom: 90% of all crashes 
are attributable to driver error



Driver Error 

• Recognition error, which may include driver 
inattention or distraction, as well as inadequate 
surveillance for oncoming hazards before entering 
an intersection of making a lane change.

• Decision error, such as driving too fast for 
conditions or misjudging gaps in oncoming traffic.

• Performance error, such as poor directional 
control over the vehicle prior to a crash, a factor 
most often attributable to drowsy driving. 



Antecedent → Consequence 

Counterfactual Reasoning: A form of logic 
that falsifies antecedents to determine whether 
they negate consequences.

Form: 

Psychological Process



The Simulation Heuristic

Outcome Closeness: We focus on antecedents that 
are immediately proximate to consequences. 

Outcome Normality: Exceptional outcomes are 
presumed to follow from exceptional antecedents. 
We construct counterfactuals that shift the 
exceptional antecedent to its “normal” value. 

Extant Norms: Counterfactual content is based on 
social norms of expected behavior (which are 
modifiable and socially constructed). 

Source: Roese, 1997



“Blaming individuals is more emotionally 
satisfying than targeting institutions.”

- James Reason



Conventional Safety Approach
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Application of Counterfactual Reasoning

Source: NHTSA, 2016



Anatomy of a Crash: 
The Case of Raquel and A.J. Nelson
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Active Failure: Actions taken by individuals 
that result in crashes.

Latent Error: Dormant conditions that, when 
combined with active triggers, lead to 
crashes. 
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Principles of Safe Systems

1. Human error should not be viewed as the primary 
cause of crashes. 

2. Transportation facilities should be designed for 
the safety of the most vulnerable user. 

3. A shared responsibility exists amongst those who 
design, build, manage and use roads and 
vehicles.

4. All parts of the system must be strengthened to 
multiply their effects; and if one part fails, road 
users are still protected.
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• Zoning Ordinances
• Subdivision Regs.
• Regional 

Development Plans
• Functional 

Classification
• LOS

• Geometric Design
• Traffic Control
• ROW Allocation

• Bike
• Ped
• Transit

• Education
• Licensure 
• Enforcement
• Legal Sanctions

• Passive safety 
• Intelligent vehicles
• Traversable hardware

A Model for Creating Safe Systems





Road Class, Design Speed, and Environment:        
Germany



Speed Management Program: 
New Zealand 
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