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Presenter Notes
Presentation Notes
IntroductionTo get to the other slideMy role today is to give you a brief (relatively) introduction into the Safe System Approach and why it’s necessary to get to the goal of zero deaths and serious injuries. Vic will provide more detail of the application of SSA to intersections and Joe will provide some detail on recent tools to help craft safety solutions based on conflict points within intersections.



Background

• TZD’s commitment to safety

• Clearly identified in the Minnesota Strategic Highway Safety Plan; as well as MnDOT’s 
Vision, Mission, 5-year strategic operating plan, and other plans

• Fatal and serious injuries have plateaued and increased

• Safety performance measures – Minnesota has not been meeting these goals

• We have to do things differently – doing the same will not help Minnesota 
reduce fatal and serious injuries

Presenter Notes
Presentation Notes
As shown on an upcoming slide, TZD has been very successful in Minnesota in reducing fatal and serious injury crashes since it’s inception.However, this primarily happened between 2003 and 2014 – since then the number life-changing crashes have plateaued and, in the past few years, increased.Performance measures:Number of Fatalities - NoRate of Fatalities - NoNumber of Serious Injuries - NoRate of Serious Injuries - NoNumber of Non-motorized Fatalities and Serious Injuries - Yes



Why a new approach?
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* Minnesota implemented a new crash reporting system in 2016 that increased the number of reported serious injuries

Presenter Notes
Presentation Notes
TZD has been wildly successful in Minnesota, especially between 2003 and 2014, leading to a 45% decline in traffic fatalities.However, there has been a plateau since 2014 through 2020, followed by a spike to 488 in 2021 and 444 in 2022.  This is the highest since 2007.The Minnesota SHSP has a goal of no more than 225 traffic deaths and no more than 980 serious injuries by 2025.  When this was set, it was expected to be achievable; now, we’re not so certain.TZD 2.0 is an update of TZD that includes 2 major efforts:Traffic Safety CultureSSA



Not just numbers…

As of November 14, 343 (preliminarily) people have died on Minnesota roadways

Here are just a few from the past couple of weeks:

• An 84 year-old female passenger was killed when the vehicle she was in was struck broadside at the intersection of 
two county roads by a vehicle that ran a red light. The driver of the vehicle that ran the red light was asleep or fatigued 
at the time of the crash.

• A 44 year-old unbelted male driver was killed when, traveling on a county road, he crossed the centerline and struck 
an oncoming vehicle head-on.

• A 5 year-old female passenger was killed when the vehicle she was in ran off of a county road, struck a tree, and rolled.

• A 41 year-old male driver was killed when, traveling on a state highway, he collided with a semi traveling in the 
opposite direction and then struck a vehicle traveling in the same direction as him.

Presenter Notes
Presentation Notes
It’s unfortunately easy to get lost in the numbers, graphs and trendlines.  Each of these is life-changing – whether a person is killed or has an injury that they’ll feel for the rest of their life.Each serious injury crash has moments of terror, followed by pain and potential long-term suffering of the individualEach fatal crash has moments of terror and pain, follow by the long-term suffering of those left behind



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

Presenter Notes
Presentation Notes
Key Message: The Safe System approach begins by acknowledging 2 key points: People make mistakes and humans are fragile. Roads in a Safe System are designed to accommodate predictable human limitations and behavior. People are held accountable for reasonable behavior, but normal human lapses in judgment or diligence are expected and roads are configured so that such errors do not lead to death or serious injury. Even with a forgiving design, crashes will occur in a Safe System, so roads are designed to limit crash forces to survivable levels.Notes: Examples of accommodating human mistakes include roadway design features like rumble strips, which alert a driver when they are unintentionally departing the roadway, or vehicle design features like autonomous emergency braking, which activate to stop the vehicle when the driver may not be able to do so. Examples of keeping impacts on the human body at tolerable levels include measures to control speed, physically separating users travelling at different speeds (e.g. drivers and people riding bikes), and vehicle safety features like seatbelts and airbags.



SUCCESSFUL SAFE SYSTEM ADOPTERS
Changes from 2000 to 2019.
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Source: FHWA with data from World Health Organization Global Health Observatory Repository 

Presenter Notes
Presentation Notes
Key Message: The Safe System approach is not a new concept. It has existed for more than 30 years in countries across the globe. Adopters of the Safe System approach, shown on this slide, has seen marked decreases in traffic fatalities across their roadway systems—with many achieving much greater reductions in traffic fatalities than the US over the previous 20 years. During this period, fatalities in the US were only reduced by 5.6%. The Safe System approach is how these countries moved off the “plateau” of safety to start achieving significant reductions. These examples show promise that, by implementing a Safe System approach in the United States, we may be able to achieve meaningful reductions in traffic deaths. Indeed, the US has started implementing a Safe System through various initiatives, which we’ll discuss on the following slide. You may recall that in Minnesota, the reduction for the same timeframe was about 44%, which sounds (and is) great.  But we still don’t compare well.  Here’s a sobering data point:- In 2020, Minnesota (with a population of 5.64 million) had 394 fatals; Norway (with a population of 5.38 million), had 93.Background: Data are from the World Health Organization Global Health Observatory Repository GHO | By category | Road traffic deaths - Data by country (who.int) estimate of motor vehicles fatalities, 2000-2019Notes: Countries that have adopted a Safe System approach have both the lowest rates of fatalities per 100,000 inhabitants and the fastest rate of change in fatality levels. Norway, Sweden, and the Netherlands are frequently cited as the countries with the safest transportation system in the world.



The Safe System Approach

Source: FHWA

6 Principles

5 Elements

Presenter Notes
Presentation Notes
The Safe System Approach is a human-centered traffic safety management methodology.  It has been used in a variety of other countries and it’s being promoted by the FHWA due to the success in reducing life changing crashes where it’s been implemented.  This graphic, developed by the FHWA, show the principles and elements of the SSA.  Discuss the Principals and mention that each of the elements will be discussed more directly on upcoming slides.----------------------------------------------------Background: This graphic was created for FHWA drawing inspiration from similar designs by the Institute of Transportation Engineers (ITE), the Road to Zero Coalition, and the Royal Society for the Prevention of Accidents (ROSPA) in the United Kingdom.Notes: No notes for this slide.



Safe Road Users

Walk Bike Drive Transit Other

Source for all images: Fehr & Peers

Presenter Notes
Presentation Notes
Key Message: The first element is safe road users. The Safe System approach addresses the safety of all road users, including those who walk, bike, drive, ride transit, and travel by other modes. All road users are considered equal regardless of how they choose to travel. Each road user has a responsibility to operate, to the best of their ability, within the boundaries set by system managers, and education and enforcement can help to modulate user behavior.Notes: An example of safe walking is starting to cross the street at a signalized intersection during the “walk” phase. An example of safe biking is riding with the direction of traffic. An example of safe driving is following signs and speed limits. An example of safe transit riding is not running for a transit vehicle. An example of safe travel by an “other” mode, such as a motorcycle, includes wearing proper protective equipment, or a wheelchair is obeying pedestrian traffic laws.



Safe Road Users (continued)

Not distracted 
or impaired

Follow rules Act within the 
limits of the road 
design

Presenter Notes
Presentation Notes
Key Message: We all make mistakes, but we all need to acknowledge the limits of our capabilities, so it is our responsibility to comply with the rules to ensure that we act within the limits of the road system’s design. System managers and law enforcement can use techniques like traffic or DUI enforcement, speed feedback signs, and education campaigns to promote compliance with rules.Background: No background for this slide.Notes: No notes for this slide.



Safe Vehicles

Active safety

Measures to reduce the chance 
of a crash occurring
• Lane departure warning
• Autonomous emergency 

braking

Passive safety

Protective systems for 
when crashes do occur
• Seatbelts and airbags
• Crash-absorbing vehicle 

crumple zones

Presenter Notes
Presentation Notes
Key Message: The next element is safe vehicles. Safe vehicles include “active” safety measures, to help prevent crashes from occurring, such as autonomous emergency braking; and “passive” safety measures, which protect occupants when a crash does occur, such as seatbelts and airbags. As described on the next slide, vehicle manufacturers are a key stakeholder in continuously evolving safety.Background: No background for this slide.Notes: No notes for this slide.



Safe Vehicles (continued)

Other road user safety

Measures that protect other 
road users
• Bicyclist and pedestrian 

detection
• Vehicle size and design

New technology

Leveraging connected and 
automated vehicle (CAV) 
technology to improve safety

Presenter Notes
Presentation Notes
Key Message: Safe vehicles must account for safety of other road users through elements such as size, design, and materials. Thinking ahead to the near future, elements such as bicyclist and pedestrian detection on connected vehicles (CVs) and automated vehicles (AVs) will be necessary to ensure vehicles are safe for all road users in the future. Background: No background for this slide.Notes: No notes for this slide.



Safe Speeds

Speed is at the heart of a forgiving road transport 
system. It transcends all aspects of safety: without 
speed there can be no movement, but with speed 
comes kinetic energy and with kinetic energy and 
human error come crashes, injuries, and even 
deaths.”
Organization for Economic Co-operation and Development

Presenter Notes
Presentation Notes
Key Message: The next element is safe speeds. As the quote on the screen shows, there is a direct linkage between safe speeds and our ability to survive a crash. Put simply, humans are unlikely to survive high-speed crashes. Adjusting speeds can accommodate human injury tolerances in three ways: reducing impact forces, providing additional time for drivers to stop, and improving visibility.Background: This quote is from the Organisation for Economic Co-operation and Development (OECD) International Transport Forum (ITF) 2016 report Zero Road Deaths and Serious Injuries: Leading a Paradigm Shift to a Safe System: http://www.towardszerofoundation.org/wp-content/uploads/2016/10/Zero_road_deaths-SafeSystems.pdfNotes: The International Transport Forum is an intergovernmental organization with 57 member countries. It acts as a think tank for transport policy and organizes the Annual Summit of transport ministers. ITF is the only global body that covers all transport modes. The ITF is politically autonomous and administratively integrated with the OECD. It is based in Paris, France.



Safe Speeds: Fatality Risks
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Source: FHWA. Adapted from graphic created by Australian Roads and Traffic Authority of New South Wales. 

Presenter Notes
Presentation Notes
Engineer’s conceitKinetic Energy = ½ M x V2Mass element increases linearlyVelocity increases exponentiallyVelocity is a vector – of magnitude and directionIf the US went from pounds to kilograms overnight – there’d be mass confusion….Key Message: As we saw on the last slide, the human body is vulnerable and unlikely to survive an uncushioned impact at a speed of more than about 20 mph. Even relatively low speeds can kill or seriously injure unless the vehicle and the road environment take account of the physical vulnerability of all road users.Background: This graphic was adapted for FHWA from a similar graphic created by the Australian Roads and Traffic Authority of New South Wales: https://nacto.org/wp-content/uploads/2016/04/4-1_NSW-Roads-Traffic-Authority-Safe-Systems-Approach_2011.pdf. Please note this graph has been converted from the metric system to the English system.Notes: The further to the left that the curve is on the graph, the lower the speed at which death occurs.



Safe Speeds: treatments that minimize injuries

Speed through typical intersection Speed through Safe System intersection

I-35 and Highway 33 in Cloquet

Presenter Notes
Presentation Notes
Key Message: This example shows that applying a Safe System treatment can reduce kinetic energy and the impact speed of a crash, which can help to minimize injuries.This is at the interchange of I-35 and Highway 33 in Cloquet, MN where the traditional intersection was converted to a roundabout.  Note that the typical design doesn’t limit the driver’s speed.  The roundabout is designed specifically to reduce speeds to around 20-25 mph – the geometric design requires the speed reduction.Speed limits help reduce speeds, too, but only when they are set with a context in mind. As an example, some Vision Zero cities set speed limits at 20 mph for urban areas with high pedestrian and bike activity.Speed Management is one of the keys to the Safe System Approach.  Just putting up a speed limit sign won’t reduce speeds if the context doesn’t match expectations.  Especially in the US where individual freedom is one of the core assumptions of Americans.  One goal would be to design self-enforcing roads – essentially speed management through road design – I have an example later.Background: Studies support the finding that even a small change in vehicle operating speed can have large safety impacts. According to NHTSA Countermeasures that Work, “a reduction of 3 mph in average operating speed on a road with a baseline average operating speed of 30 mph is expected to produce a reduction of 27% in injury crashes and 49% in fatal crashes.”Notes: We will discuss the systemic deployment of roundabouts as a case study later in the presentation.



Safe Roads

Safe roads are designed
and operated to:
1. Prevent crashes among all users
2. Keep impacts on the human body at tolerable 

levels

Presenter Notes
Presentation Notes
Key Message: The next element is safe roads. Safe roads are designed and operated to prevent crashes and keep impacts on the human body at tolerable levels. As the following two slides show, we can keep impacts at tolerable levels by avoiding crashes altogether and by managing crash kinetic energy.Background: No background for this slide.Notes: This slide introduces the objective of Safe Roads. The specifics are detailed on the following slides.



Thoughts on the Safe Roads Element

Think of “Safe Roads” as a 
continuum – not an absolute
• The aim is to design and operate 

roads to continuously approach 
toward creating a Safe System by 
implementing features appropriate for 
the intended and actual road use and 
speed environment
• Reduce the likelihood of error
• Reduce the consequences of error

Consistency with a 
Safe System
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Source: FHWA

Presenter Notes
Presentation Notes
Key Message: A given roadway or corridor is neither “safe” or “unsafe” and simply designing to standards does not ensure that a roadway will perform safely. Road design and operations should be thought of as a continuum, where safe system aligned design or countermeasures will improve safety performance (reduce crashes) incrementally.Background: A related concept is nominal vs. substantive safety. Nominal safety is the process of following design standards and meeting required design values for various roadway elements. Substantive safety is the evaluation of actual safety performance based on roadway characteristics, suggesting that changes in design have marginal impact in the actual safety performance rather than making a roadway simply “safe” or “unsafe”.Graph: from DVC



Safe Roads: Avoiding Crashes

Avoiding crashes involves:

Separating users in 
space

Separating users 
in time

Increasing 
attentiveness and 
awareness

Source for all images: Fehr & Peers

Presenter Notes
Presentation Notes
Key Message: Avoiding crashes involves:Separating users in space – This approach segregates the physical space to provide travelers with a dedicated part of the right-of-way. Typically, travelers moving at different speeds – pedestrians, bicyclists, etc.  (e.g. sidewalks, cycle tracks, pedestrian overpasses) – or different directions (e.g. turning vehicles in separate turn lanes) are separated in space to minimize conflicts with other users.Separating users in time – This approach assumes that users will need to occupy the same physical space on the roadway, but creates a safer environment by separating the users in time and reducing vehicle interactions with vulnerable road users.  An example is a pedestrian scramble phase at an intersection whereby pedestrians have exclusive access to the intersection while all vehicle movements are stopped.Increasing attentiveness and awareness – This approach seeks to alert users to potential hazards and/or the presence of other users. These techniques can be vehicle, user or infrastructure-based, such as:“Daylighting” intersections by removing parking at the corners to allow greater visibility between drivers and pedestrians.Street lighting that increases nighttime visibility of users. Rumble strips that alert inattentive or drowsy drivers that they are leaving their lanes.Rectangular rapid flashing beacons that warn drivers of the presence of crossing pedestrians.One not listed on here that I think is important is reducing the number of conflict points.  The reduction of conflict points is one of the main reasons why J-turns and roundabouts have been shown to significantly reduce fatal and serious injury crashes. Background: The images show examples of the text below them. At left, a street with clear physical separation for different users; in the center, users who are clearly separated by time while they cross the street; and at right, a rectangular rapid flashing beacon, which draws attention to the crossing pedestrians.Notes: Sometimes a combination of multiple techniques is used, such as a protected left turn bay where the turning vehicles are physically separated while awaiting the opportunity to turn and separated in time with a protected left turn signal phase.



Safe Roads: Crash Kinetic Energy

Managing crash kinetic energy involves:

Managing speed

Source: Fehr & Peers

Managing crash 
angles

Managing crash 
energy 
distribution

Source: FHWA

Presenter Notes
Presentation Notes
Key Message: Managing crash kinetic energy to within human tolerance levels can be achieved by:Managing speeds – context sensitive speed limits; for example: setting lower speed limit in areas with more pedestrian trafficManaging crash angles – road design that eliminates right angle crashes; for example: roundaboutsManaging crash energy distribution – roadside barriers are design to provide an impact that is less severe than the object being shielded by the barrier. They also reduce the force experienced by vehicle occupants by spreading the amount of time that the impacts occur in, controlling energy dissipation and it’s impact on the human body.All of them play a critical role in producing impact forces to human bodies Background: The images show examples of the text below them. At left, a speed feedback trailer for speed management; in the center, collision absorbance devices; and at right, a roundabout, which reduces speeds and collision angles to limit impact forces.Notes: No notes for this slide.



Safe Roads: All Aspects of the Roadway System

Safe roads include all aspects of the 
roadway system:

Design Construction Maintenance Operation

Source: FHWA

Presenter Notes
Presentation Notes
Key Message: Safe roads include all aspects of the road system. Each has a role in accommodating human mistakes and injury tolerances to reduce the severity of crashes that do occur. Interactivity: No interactivity for this slide.Background: No background for this slide.Notes: No notes for this slide.



Safe Roads through complete streets

- Increase attentiveness and awareness of all modes
- Separating users in time

Highway 61, Grand Marais, MN



Safe Roads through complete streets

Highway 28, Glenwood, MN
Separate users in space



Safe Speeds and Safe Roads

Highway 19, New Prague, MN

Presenter Notes
Presentation Notes
Safe speeds, reducing conflicts, traffic calming.



Safe Speeds and Safe Roads

East Cascade Avenue, River Falls, WI

Presenter Notes
Presentation Notes
This is a good example of speed management through road design:Curvilinear alignmentRoundabouts at the intersectionsContextClear crossings – another message to the driver to mitigate their speeds



Safe Road design elements

B

Presenter Notes
Presentation Notes
Roundabouts, J-turns, roadway reallocations (4-lane undivided to 3-lane sections), and similar projects often require reconstruction level projects and can take 5-7 years to actually get built.  However, there are safer road elements that can be deployed more quickly:Enhanced edgelines - MnDOT’s recently updated standard for 6” edgelines)Longitudinal rumbles – MnDOT requires centerline rumbles (and shoulder rumbles on shoulders 4-feet or greater) with any repaving of high-speed, rural roadsCable median barrierClear zonesIntersection lightingFor pedestrian safety, consider bump outs, RRFBs and PHBs.



Post-Crash Care: Traffic Incident Management

First responders Crash 
investigation

Medical care

Source: Ron Moore

Presenter Notes
Presentation Notes
Key Message: The final element is post-crash care. This is one of the last lines of defense when other elements fail. Traffic Incident Management (TIM) is the umbrella term for the actions of those that respond to a crash including law enforcement, emergency medical care, towing and recovery, and more. Restoring traffic as safely and quickly as possible helps avoid secondary crashes. Many states and major metropolitan areas have TIM working groups, and engineers and planners should work with these groups to enable safe and efficient incident clearance on roadways that are being planned and designed.First Responders: First responders must be able to quickly access a collision or incident site, establish communications among the responding parties, set up traffic control to keep themselves and the public safe, and complete the various tasks required to reopen the roadway to its normal configuration. Crash investigation: Quick-response and investigation by police and road managers can help ensure crash factors are documented and reported correctly. Crash reporting practices, such as complete data collection and documentation of road user behavior and infrastructure, and sharing data across agencies or organizations (e.g., among police departments, transportation officials, and hospitals) can help lead to a greater understanding of the holistic safety landscape, and thus lead to improved investments in safety.Emergency medical care: emergency first responders to quickly locate them, treat and stabilize their injury, and transport them to medical facilities. Background: No background for this slide.Notes: The Toward Zero Deaths: A National Strategy on Highway Safety provides information on EMS and trauma care (from page 44) at https://www.towardzerodeaths.org/wp-content/uploads/2019/12/TZD_National_Strategy.pdf. Additional information on EMS can be found at https://www.ems.gov/whatisems.html. The National Association of State Emergency Medical Services Officials (NASEMSO) developed numerous materials such as the National Model EMS Clinical Guidelines to facilitate the creation of state and local EMS system clinical guidelines, protocols, or operating procedures. It can be accessed athttps://nasemso.org/projects/model-ems-clinical-guidelines/. Information on FHWA Traffic Incident Management program can be accessed at https://ops.fhwa.dot.gov/tim/. 



Post-Crash Care: Other Aspects

Post-crash care extends to actions after TIM 
returns a crash scene to normal conditions:

Media Engineering Justice

Source: Gorodenkoff via USDOT/Adobe Stock

Presenter Notes
Presentation Notes
Key Message: After the immediate crash response there are further parts of the safe system that help achieve safety goals.Media: Media coverage of crashes and safety can vary, and agency staff can help spread the safe system approach that calls for improvements to all parts of the system.Engineering: Feedback from crash investigations and first responders helps road managers address road safety in planning, design, and maintaining the roadways and traffic control system. This doesn’t not only help keep road users safe but also helps with movement and operations of emergency equipment.  Justice: The justice system can take appropriate action, and the risk of future crashes can be mitigated through an appropriate design and program or policy changes. These help inform our safety programs. Background: No background for this slide.Notes: The Toward Zero Deaths: A National Strategy on Highway Safety provides information on EMS and trauma care (from page 44) at https://www.towardzerodeaths.org/wp-content/uploads/2019/12/TZD_National_Strategy.pdf. Additional information on EMS can be found at https://www.ems.gov/whatisems.html. The National Association of State Emergency Medical Services Officials (NASEMSO) developed numerous materials such as the National Model EMS Clinical Guidelines to facilitate the creation of state and local EMS system clinical guidelines, protocols, or operating procedures. It can be accessed athttps://nasemso.org/projects/model-ems-clinical-guidelines/. Information on FHWA Traffic Incident Management program can be accessed at https://ops.fhwa.dot.gov/tim/. 



The 5 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: FHWA

Presenter Notes
Presentation Notes
Public health officials sometimes use the swiss cheese model to explain how multi-layered elements can improve outcomes.  This ‘swiss-cheese’ model of the safe system elements.  If you look at the system, a life-changing crash would only occur if all the cheese layers fail.  The goal would be to reduce the number of holes and reduce their size to eliminate life changing crashes.Background: The “Swiss Cheese Model” is applicable to numerous risk management fields and was originally espoused by Dante Orlandella and James T. Reason of the University of Manchester. The graphic was adapted for FHWA from their work to explain the redundancy of the five Safe System elements.We showed the previous slide where all the holes are lined up, meaning redundancy isn’t there. This slide shows cheese slices with the holes not lined up and how redundancy works. Notes: A good example of how the five Safe System elements work together to create redundancy is distracted driving. Education campaigns focused on alert driving—avoiding behaviors like texting while driving—help create safe road users. Vehicle safety systems, like lane departure warnings, create safe vehicles that alert distracted drivers to potential hazards. Enforcement can help maintain safe speeds, so that if an incident should occur due to distracted driving, impact forces on the human body remain within tolerable levels. Infrastructure like rumble strips creates safe roads and an additional layer of redundancy to warn distracted drivers about a potential roadway departure. Sometimes, all these measures are not enough to prevent a distracted driving crash from occurring, but efficient, rapid post-crash care can help this mistake not be fatal.



Things we have been doing…

• TZD Partnerships

• HSIP – much of it going to locals (where the majority of life-changing crashes occur)

• District Safety Plans and County Road Safety Plans

• Rumbles

• Roundabouts

• J-turns

• Enhanced edgelines

• Road Safety Audits

Presenter Notes
Presentation Notes
MnDOT and other road agencies through our TZD partnerships have been implementing solutions in the spirit of the Safe System Approach for a long time – just not under the name.  Here are some examples…HSIP – Highway Safety Improvement Program is a federal-aid funding program designed to reduce traffic fatalities and serious injuries. But even with these, we’ve had the plateauing and the recent increases.



Shared Responsibility

Implementing the Safe System 
approach is our shared responsibility, 

and we all have a role.

Source: Fehr & Peers Source: Arlington County, VA Source: Fehr & Peers Source: Fehr & Peers

Presenter Notes
Presentation Notes
We have to acknowledge that, in the words of Brian Sorenson, MnDOT’s State Traffic Engineer, “Safety is hard.”  We need to be willing to make changes and do things differently.  From a Safe Road User perspective, maybe drivers ought to be tested or be required to have some training to maintain their driver license.From a Safe Vehicle standpoint, maybe we ought to be ok with speed governors in our vehicles.From a Safe Speed viewpoint, maybe we ought to advocate for Speed Safety Cameras to assist enforcement.From a Safe Road perspective, maybe our default intersections are all-way stop controlled intersections, roundabouts, or J-turns.From the Post-crash Care angle, maybe drivers ought to have their license revoked more often – which would require more greater investment in transit.



Zero is our goal. 
The Safe System Approach is how we get 

there.

Questions?
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