
THE SAFE SYSTEMAPPROACH

Zero is our goal. A Safe System is how we get there.



How does the US reach zero deaths?

Source: Fehr & Peers



A NEW DIRECTION

The Safe System approach aims to eliminate 
fatal and serious injuries for all road users by:

Accommodating 
human mistakes

Keeping impacts on the human 
body at tolerable levels
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SUCCESSFUL SAFE SYSTEM ADOPTERS

Sweden
Vision Zero

60-70%
Reduction in fatalities 
1994-2015

Netherlands
Sustainable Safety

50-60%
Reduction in fatalities 
1994-2015

Australia
Safe System

50-60%
Reduction in fatalities 
1994-2015

New Zealand
Safer Journeys

50-60%
Reduction in fatalities 
1994-2015

Source: World Resources Institute
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SAFE SYSTEM IN THE UNITED STATES
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The U.S. Government does not endorse any products, manufacturers or entities. Trademarks, manufacturers’ names or entity names 
appear in the presentation only because they are considered essential to the objective of the presentation. They are included for 
informational purposes only and are not intended to reflect a preference, approval, or endorsement of any one product or entity.



https://safety.fhwa.dot.gov/zerodeaths/docs/FHWA_SafeSystem_Brochure_V9_508_200717.pdf



THE SAFE 
SYSTEM 
APPROACH

Source: FHWA
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THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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https://www.fhwa.dot.gov/tpm/about/tpm.cfm

Five Safety Measures

- Number of Fatalities

- Fatality Rate

- Number of Serious 
Injuries

- Rate of Serious Injuries

- Number of Non-
Motorized Fatalities and 
Serious Injuries



THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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HUMAN CENTRIC DESIGN

https://highways.dot.gov/research/laboratories/human-factors-laboratory/human-factors-laboratory-overview



THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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Designing safer roads is 
an exercise of managing 

kinetic energy

HUMANS ARE VULNERABLE

Source: FHWA14

Velocity is a Vector
- Speed
- Direction (angle of impact)



Source: Zero Road Deaths and Serious Injuries, Leading a Paradigm Shift to a Safe System, ITF, 2016 
https://www.itf-oecd.org/sites/default/files/docs/zero-road-deaths.pdf

Changing an impact angle from 90° to 40°
reduces kinetic energy about the same as 
if speeds were about 30kph (20 mph) less



Is this why roundabouts are so effective 
at reducing severe crashes? 

YES !!!

Example: Roundabouts vs 
Signalized Intersections

Lower Speeds

Lower Impact 
Angles

Fewer Conflict 
Points

Image derived from: https://dublinohiousa.gov/roundabouts



THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
17



Implementing the Safe System 
approach is a shared responsibility

It cannot be achieved by 
engineering alone

Five Safe System Elements



THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
19



Proactive vs. Reactive

Crash 
occurrence

Crash 
countermeasure

Identify 
risks

Mitigate 
risks

Systemic Approach - using data and roadway characteristics to identify 
patterns of risk and proactively implementing targeted safety measures at 
locations with those risk characteristics (irrespective of past collision 
history). 



https://safety.fhwa.dot.gov/systemic/

Systemic Approach

Source: HSIP Implementation Plan Guidance
https://safety.fhwa.dot.gov/legislationandpolicy/fast/docs/hsip_implementation_plan_guidanceFINAL.pdf



https://safety.fhwa.dot.gov/hsip/docs/fhwasa2018.pdfhttps://safety.fhwa.dot.gov/hsip/hsip.cfm



THE 6 SAFE SYSTEM 
PRINCIPLES

Source: FHWA
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SAFE SYSTEM ELEMENTS CREATE REDUNDANCY

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

Death and serious injuries only happen 
when all layers fail

Post-
crash 
care

Safe 
roads

Safe 
speeds

Safe 
vehicles

Safe road 
users

Post-
crash 
care

Safe 
roads

Safe 
speeds

Safe 
vehicles

Safe road 
users

Source: FHWA24



SAFE ROADS

1st
AVOID 
CRASH

2nd
MANAGE 
CRASH 

ENERGY



https://safety.fhwa.dot.gov/ped_bike/tools_solve/docs/fhwasa18077.pdf

Separating Users in Space



Separating Users in Time

https://safety.fhwa.dot.gov/provencountermeasures/lead_ped_int/



https://safety.fhwa.dot.gov/provencountermeasures/
https://safety.fhwa.dot.gov/provencountermeasures/fhwasa18068/FHWA-SA-18-068.pdf



SAFE SYSTEM APPROACH TO INTERSECTION PLANNING & DESIGN

First step towards the development of objective analysis approaches that capture key Safe System concepts 
and are implementable by intersection planners and designers in the U.S.

Conflict point severity serves as an 
estimate of the probability of fatality or 

serious injury (P(FSI))

Movement complexity 
considers Human 

Factors

Source: FHWA

Assessment of Exposure-Severity-Complexity



“There is no single pathway for the adoption, 
establishment and implementation of a Safe System. 
Moving to a Safe System is a learning-by-doing 
process best described as a journey which presents 
opportunities, hazards and challenges along the way. 
The experiences of the pioneering countries show 
that each follows its own journey, shaped by the 
cultural, temporal, and local context, but guided by 
the underlying principles.”

http://www.oecd.org/publications/zero-road-deaths-and-serious-injuries-9789282108055-en.htm

Source: Zero Road Deaths and Serious Injuries: Leading a Paradigm Shift to a Safe System; OECD (2016)

Safe System Approach – What’s Next?



Zero is our goal. 
A Safe System is how we get there.
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