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Equitable Transportation Planning for Pedestrian and Bicycle 
Safety through the Use of the Safe System Approach
Noelani Fixler, Lucia Ornelas, Kris Leckie

Introduction 
Public health concerns surrounding road use in the 
United States are prevalent, particularly for road 
users who walk, bike, and roll. From 2010-2021, 
fatalities in the United States among bicyclists 
involved in traffic crashes ranged from 623 to 966 
per year with an average of 800 fatalities per year, 
while approximately 41,615 bicyclists were injured 
in crashes in 2021 alone (Kirley et al., 2023). From 
2017-2021, fatalities in the United States among 
pedestrians involved in traffic crashes led to a five-
year average of 6,502 pedestrian deaths (ibid, 2023). 
Among pedestrians involved in traffic crashes, there 
were 7,388 fatalities and approximately 60,577 
injuries in 2021 alone, most commonly due to 
pedestrians having to cross five or more lanes of 
vehicle traffic, pedestrians walking on roads with 
speed limits of 30 miles per hour (mph) or higher 
and/or on roads with traffic volumes of over 25,000 
vehicles per day (ibid, 2023).

Despite progress in vehicle occupant safety 
through new technologies (Kahane, 2015), a lack 
of road safety continues to remain a top contributor 
to fatalities in the United States (World Health 
Organization [WHO], 2018). While vehicle occupant 
deaths decrease, those outside of a vehicle at the 
time of a crash have become more likely to be 
injured or killed (National Highway Traffic Safety 
Administration [NHTSA], 2020) as these technologies

do not protect those walking, biking, or using other 
alternative modes of transportation such as a scooter 
or mobility device. These individuals, collectively 
known as vulnerable road users (California 
Department of Transportation [Caltrans], 2023), 
remain far more susceptible to car crash injuries 
and deaths compared to other road users. This is 
especially true for children or seniors, who may move 
at slower speeds or appear less visible to drivers of 
vehicles, and whose bodies cannot take as much 
kinetic impact.

The Safe System Approach provides an opportunity 
to address serious injuries and fatalities from 
all angles using a human-centered approach 
that aims to eliminate serious and fatal injuries 
for all road users. It calls for a paradigm shift in 
which transportation planners, professionals, and 
policymakers incorporate public health principles 
into their practices to advance safe mobility for all. 
Previous transportation safety frameworks, such as 
the E’s framework, placed emphasis on engineering, 
enforcement, and education, while implying that 
the different factors are equally effective (Ederer 
et al., 2023). The Safe System Approach offers 
an alternative to enforcement-based road safety 
measures, such as traditional seatbelt and impaired 
driving laws enacted in the 1990s, that vary in 
effectiveness (Nichols & Solomon, 2013) and
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chronically lead to racial and economic injustices 
(Woods, 2021).

Founded in Sweden in 1997, the Safe System 
Approach includes six principles: deaths and serious 
injuries are unacceptable, humans make mistakes, 
humans are vulnerable, responsibility is shared, 
safety is proactive, and redundancy is crucial. There 
are five elements to the Safe System Approach: safer 
people, safer roads, safer vehicles, safer speeds, 
and post-crash care. Together, these principles and 
elements provide a blueprint for more proactive and 
equitable transportation safety in the United States 
by shifting the focus from individual responsibility 
and human behavior to designing for human error, 
reducing the system’s kinetic energy, and sharing 
the responsibility of safety among all road users 
throughout the system (United States Department 
of Transportation [USDOT], 2022). It emphasizes 
building multiple layers of protection for all so that the 
whole system is intentionally designed to minimize 
risk and prioritize safety (Mitman et al., 2024). This 
model has been adopted by the United States 
Department of Transportation, California Department 
of Transportation, California Office of Traffic Safety, 
and numerous other agencies. 

ABOVE: The elements of layered protection for the 
Safe System Approach include Safe Speeds, Safe 

Roads, Safe Vehicles, Safe People, and Post-Crash 
Care, ensuring that if one part of the system fails, 

the other parts will still act as protection.

With the Safe System Approach, transportation 
planners prioritize population-level interventions 
with greater and longer lasting safety impacts over 
individual-level strategies to design streets to be 
safer and self-enforcing, while increasing equitable 
outcomes in historically underinvested communities 
(ibid, 2024). This approach operates by prioritizing 
ways to manage streets and infrastructure, educating 
community members on how to use streets in a safer 
way, and employing strategies that help eliminate 
fatal and serious roadway injuries. It acknowledges 
that human error is inevitable while asserting that 
serious injuries and deaths due to traffic crashes 
are avoidable and unacceptable. In recognizing 
that human bodies are fragile and humans make 
mistakes, this human-centered approach proactively 
considers health and saving lives when designing 
road networks while shifting away from traditional 
measures that emphasize individual-level strategies 
and enforcement.

This research brief explores how the Safe System 
Approach works to reframe the current landscape in 
the United States to promote equitable transportation 
policies and planning. Topics identified for further 
discussion and analysis from current literature on 
equity and the Safe System Approach include 1) 
engaging diverse communities in transportation 
planning, 2) turning towards equity to address past 
systemic injustices, and 3) employing education and 
prevention strategies to promote “upstream” versus 
“downstream” (i.e., traditional) approaches. 

Engaging Diverse Communities
With a large population of California consisting of 
people who identify as Latino (40%), Asian American 
or Pacific Islander (15%), Black (5%), multiracial 
(4%), and Native American or Alaskan Native (<1%), 
it is critical that transportation safety initiatives 
address and reflect the needs and concerns of the 
State’s diverse communities (Johnson et al., 2024). 
There is a need to center equity in transportation 
safety planning and both the Vision Zero initiative 
(with a goal of safe mobility for all people) and the 
Safe System Approach can address the systems that 
lead to disproportionate safety impacts that Black, 
Indigenous, and people of color (BIPOC) and low-
income communities experience (Smith & Shahum, 
2023). Health equity is one component prioritized 
in Vision Zero planning that seeks to address the 
disparities among race and ethnicity in transportation 
safety risks. For example, Black people are killed in 
crashes at a rate thirty percent higher than
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white people in recent years, whereas people who 
are American Indian or Alaska Native are killed in 
crashes at over twice the national rate on a per-
population basis (ibid, 2023). These communities 
disproportionately experience a lack of safety 
infrastructure and are more likely to be overburdened 
with wide roads designed for high speeds, leading 
to more transportation-related serious injuries 
and fatalities (ibid, 2023). To begin to address 
these inequities, diverse communities must be 
engaged and centered in programs that ensure 
their perspectives are integrated and reflected in 
transportation safety planning.

One opportunity that the application of the Safe 
System Approach provides is its potential to reduce 
the need for traffic enforcement with a shift instead to 
shared responsibility and accountability at a systems-
level (Johns Hopkins Center for Injury Research 
and Policy, 2021). Community-based alternatives 
to policing like Community Ambassador Programs 
(CAPs) were created as an equity solution that 
expands beyond the scope of traffic safety and have 
since demonstrated the effectiveness of community 
members leading health and safety promotion (San 
Francisco Office of Civic Engagement and Immigrant 
Affairs [OCEIA], n.d.).

In addition to police enforcement, jurisdictions are 
implementing programs to address community needs 
and enhance trust between residents and agencies. 
Los Angeles Department of Transportation’s (LADOT) 
Dignity Infused Community Engagement (DICE) 
approach also centers community members in 
transportation planning (Smith & Shahum, 2023). 
The approach integrates community perspectives 
into planning while seeking to heal the negative 
impacts of broader practices in Los Angeles, with 
activities like street team development, capacity 
building training, restorative justice mediation, and 
paid partnerships with community leaders. Another 
example of a community-based program that 
engages diverse groups from within is the Community 
Connector Program based in Denver, Colorado (ibid, 
2023). The program, housed in the City’s Department 
of Transportation and Infrastructure, hires employees 
with lived experience in the communities they serve 
with the goal of trust and relationship building as they 
engage with and support members of the community. 
They coordinate Community Micro-Grants that build 
on ideas from community members to improve 
accessibility to safe public places, walkability, and 
bikeability. They also seek to address community 
needs beyond transportation.

The promotores model is another community-
based model, one that aims to provide linguistically 
and culturally relevant guidance and education to 
community members, and is employed by multiple 
jurisdictions statewide. An example of this model 
being used in action is the Promotores Collaborative 
of San Luis Obispo County. The collaborative builds, 
fosters, and supports a network of promotores in 
San Luis Obispo County to empower a healthier 
community by providing training, emotional support, 
and educational materials (Center for Family 
Strengthening, n.d.). They also collaborate with 
partner agencies to provide additional training for 
the group’s workforce, with the goal to develop a 
sustainable, diverse, and comprehensive culture 
that promotes equal access to community resources 
and services among all members of the Hispanic 
community. Individuals from the community can 
get involved and earn hours to obtain a Community 
Health Worker certification, upon which they can 
begin to work as advocates and change agents in 
their community.

The Safe System Approach seeks to address 
underlying disparities in transportation risk and 
safety, particularly among vulnerable road users 
and those who have been historically underserved 
(USDOT, n.d.). These frameworks can be tailored

Community Ambassador Programs, 
like the one developed by the City and County 

of San Francisco, employ a community-centered 
and trauma-informed approach to shift the 

responsibility of community safety to local experts 
who live in the communities they work in (City and 

County of San Francisco, 2024). Ambassadors 
engage, inform, and assist community members 

while providing services like safety escorts, 
reporting emergencies and hazards, conducting 
wellness checks, and providing referrals to social 
services. They are required to complete several 
trainings as CAP team members including the 
Alive & Free Prescription violence prevention 

training, homelessness and mental illness 
sensitivity training, trauma-informed de-escalation 

practices, implicit bias, cultural diversity, and 
harassment prevention, NARCAN and harm 

reduction training, and Neighborhood Emergency 
Response Team (NERT) training. This approach 
helps prevent violence while building trust and 
calming tensions among community members. 

Cities may explore the ways that CAPs can 
support community-centered traffic enforcement 

to center equity and engage communities.
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to the needs of specific communities or populations, 
with an understanding that community engagement 
throughout planning processes may help address 
health equity considerations with regard to 
age, income, race, gender, and ability (National 
Academies of Sciences, Engineering, and Medicine, 
2017). The safety programs outlined above and 
others that aim to center and incorporate the 
perspectives of the diverse communities they 
serve demonstrate the ways that these initiatives 
can be tailored to address the unique needs of 
diverse communities. They also provide examples 
of how shifts towards shared responsibility and 
accountability have proven effective alternatives to 
traditional enforcement-based measures.

Turning Towards Equity
As a result of 55,000 people dying on roads 
throughout the United States in 1972, the National 
Highway Traffic Safety Administration (NHTSA) 
adopted a public health approach to road safety, 
introducing seatbelts and behavioral strategies 
(Kahane, 2015). Throughout the 1990s, seat 
belt laws, coupled with enforcement around seat 
belt usage and drunk driving, became effective 
methods of reducing road deaths yet decreased in 
effectiveness due to police resources and shifting 
priorities of law enforcement (Wiliszowski et al., 
2001). Traffic stops as an approach to road safety 
can result in significant racial disparities, as Black 
drivers are subjected to more stops and more use of 
physical force during traffic stops (Harrell & Davis, 
2020). Studies have also found evidence of racial 
bias in seat belt law enforcement, with some research 
citing disproportionate enforcement according to 
the race of the driver (Ehsani et al., 2023). Racial 
disparities also affect BIPOC communities who 
disproportionately live in low-income areas where 
they experience 3-4 times higher crash fatality rates 
when compared to white neighborhoods (Marshall 
& Ferenchak, 2017), due to road designs that are 
unsafe for walking and biking (Morency et al., 2012).

The Safe System Approach and Vision Zero offer 
an alternative to enforcement-based road safety 
measures. Specifically, the Safe System Approach 
utilizes a set of strategies adhering to certain 
principles which promote the creation of a safe and 
equitable transportation system. Reframing user 
error for design error and applying this concept to 
road safety encourages proactive road designs and 
shifts focus away from an emphasis on rules and 
compliance. The Vision Zero initiative functions

in a complementary manner towards safe mobility 
for all people with a goal of eliminating all serious 
injuries and deaths from roadway crashes (Smith & 
Shahum, 2023). It centers the Safe System Approach 
to address health equity in transportation planning 
efforts with priority towards communities of color, low-
income communities, and communities with a history 
of disinvestment who have adverse health outcomes. 
Vision Zero serves as a framework for incorporating 
health equity goals and strategies into meaningful 
advancement for safe mobility.

New York City was the first adopter of Vision Zero 
in the United States, adopting a Vision Zero plan in 
2014 that included road safety improvements across 
the city, coupled with stricter police enforcement and 
education-based campaigns to target vulnerable 
communities and promote safer driving behaviors for 
taxi drivers (City of New York, 2014). Yet, New York 
City’s approach to Vision Zero has garnered critiques, 
such as potential bias in data-driven decision making. 
A study on the data-driven approach across public 
sectors found that the collection, storage, and 
interpretation of data that is relevant to policies can 
lead to adverse implications for equity and social 
justice (Abebe et al., 2024). Crash data obtained by 
a police report may be subject to underreporting of 
crashes occurring on the roads for various reasons, 
including distrust or fear of the police, lack of health 
care or insurance, or unwillingness to file a police 
report. Another study found that approximately 
one-third of crashes that involved a vulnerable road 
user (i.e., a pedestrian or bicyclist) were unreported 
(ibid, 2024). Despite its criticisms, the Vision Zero 
plan in New York served as a framework for future 
active transportation planning efforts in New York and 
across the United States. Since its adoption of the 
Vision Zero plan in 2014, New York has continued to 
implement road safety interventions including training 
and education campaigns, road engineering, police 
enforcement, and legislation. 

In contrast to New York’s enforcement-based Vision 
Zero approach, other jurisdictions have shifted 
away from enforcement tactics and towards a more 
systemic approach. For example, San Francisco 
has prioritized safe systems and vehicles with 
an emphasis on data systems, becoming one of 
the first cities in the United States to link hospital 
trauma center data with police crash data. In San 
Francisco, 24% to 39% of bicycle or pedestrian 
serious injury crash data were collected at a hospital 
(San Francisco Department of Public Health & San 
Francisco Municipal Transportation Agency, 2017), 
allowing the city to fill in gaps in information that may
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not be captured by a police crash report alone. This 
data may include other unreported elements of a 
crash not included in a traditional police crash report, 
including non-visible yet serious injuries, or other 
important information including health conditions 
or disabilities, or if a crash victim is unhoused 
(Vanterpool, 2019).

Most notably, San Francisco’s approach to link 
hospital trauma center data with police crash data 
led to the creation of their High Injury Network 
(HIN) map that demonstrates how 12% of streets 
in the city are where 68% of fatal and serious injury 
transportation-related crashes occur (San Francisco 
Municipal Transportation Agency, n.d.). This national 
model has since been adopted by various cities and 
jurisdictions across the country. The HIN map data 
has highlighted inequities among traffic fatalities, 
especially in understanding disparities among 
outcomes for older adults, non-English speaking 
populations, low-income or disabled individuals, 
people experiencing homelessness, and BIPOC 
communities. Despite the HIN providing a clear 
and equity-based analysis of where street trauma 
is occurring, concerns surrounding over-policing in 
HIN areas have been identified. To ensure equitable 
outcomes, jurisdictions must identify and invest in 
non-enforcement based strategies for high-injury 
corridors, and not simply rely on enforcement 
measures. San Francisco provides a template for 
self-enforcing HIN solutions: the city has completed 
more than 13,000 traffic safety treatments, identified 
transportation safety champions, coordinated with 
other city agencies to raise awareness of the need for 
safer streets, and reduced barriers to adopting safer 
behaviors when engaging in transportation systems 
(ibid, n.d.).

As the state of California continues to invest in 
active transportation infrastructure and technology, 
with $1 billion allocated towards urban and rural 
bicycle and pedestrian infrastructure projects over 
the next four years (Caltrans, 2024), an increase 
in new technologies, resources, and infrastructure 
design requires an examination of the distribution 
of resources and funding in order to promote an 
equitable active transportation landscape that 
addresses past inequities. Such inequities include but 
are not limited to injustices such as the redlining of 
cities and discriminatory housing practices, systemic 
inequities in the distribution of resources, technology, 
and infrastructure, inequities in funding allocation, 
and other forms of historic discrimination. Holding 
agencies and decision-makers accountable for 
implementing strategies that address historical

and modern disparities in roadway safety is crucial 
to ensuring equitable access to safe mobility and 
transportation systems.

Employing an Upstream Approach
The Safe System Approach focuses on ways the 
larger system can integrate safety in all layers by 
promoting human health, preventing crashes, and 
eliminating transportation injuries and fatalities 
instead of on heavy enforcement. This system 
employs “upstream” approaches that shift away from 
enforcement-based measures and instead focus on 
proactively identifying and addressing risks while 
accounting for inevitable human mistakes. In doing 
so, the framework designs for human limitations, 
reduces overall system kinetic energy, prevents 
death and serious injuries, and emphasizes shared 
responsibility amongst all road users. This includes 
an emphasis on policy developments that address 
barriers to safe driving and help to make safe driving 
behaviors an easy choice (Smith & Shahum, 2023). 
The pivot to a Safe System Approach acknowledges 
that not all individuals may have access to safe 
walking and biking choices in the first place. It also 
seeks to address underlying “root cause” disparities 
in access to safe mobility, particularly among 
underserved communities.

One root cause that the Safe System Approach 
addresses is kinetic energy which exceeds the 
human body’s tolerance, a reference to the speed 
and mass of vehicles traveling within transportation 
systems. This kinetic energy has been identified as 
a leading cause of transportation injuries and death, 
with studies showing that the likelihood of a fatality 
as a result of a traffic crash involving a pedestrian 
increases from 10% with a vehicle traveling at 20 
mph, to 40% at 30 mph, and 80% at 40 mph or 
over (Mitman et al., 2024). To prioritize reducing 
the root cause of injuries and death, David Ederer 
and co-authors Rachael Thompson Panik, Nisha 
Botchwey, and Kari Watkins adapted the Health 
Impact Pyramid framework into the Safe Systems 
Pyramid for roadway safety practitioners. Aligning 
with public health principles, their adapted model 
demonstrates how population-level interventions 
have greater impact than those that require more 
individual effort (ibid, 2024). This model illustrates 
the impact of the Safe System Approach and how it 
can be implemented with public health principles that 
prioritize upstream, population-level approaches.

Through adapting Vision Zero action plans that 
employ a Safe System Approach, many cities have
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employed different strategies to tailor plans for 
integration into their communities, rethinking the role 
of enforcement. Tacoma’s focus on infrastructure 
and supportive policies deprioritize enforcement, 
while Minneapolis’ plan seeks to support equity 
and address inequities related to traffic safety 
enforcement (Smith & Shahum, 2023). In its updated 
plan for 2020, Philadelphia aligned with the Safe 
System Approach by prioritizing strategies for 
advocacy, empowerment, and community-centered 
action among residents, over previously focusing on 
individual behaviors (Vision Zero Network, 2021). 
The City has also enforced a law that requires data 
from traffic stops, including demographic information 
for drivers and passengers, to be collected and 
published. The State of California passed a similar 
law in 2015, the Racial and Identity Profiling Act, that 
requires law enforcement agencies report data on all 
vehicle and pedestrian stops, and citizen complaints 
alleging racial and identity profiling, to the Attorney 
General’s Office (California A.B. 953, 2015). The 
State subsequently passed the Freedom to Walk Act 
in 2022, decriminalizing jaywalking to prevent pretext 
stops, where Black Californians are overrepresented 
(Office of Assemblymember Phil Ting, District 
19, 2022). Preventative, upstream measures can 
proactively address risks and disparities and help 
support an equitable transportation system for all, 
whereas enforcement-based measures are an 
individualistic approach that does not create behavior 
change like infrastructure is able to. However, shifting 
the focus away from enforcement-based road safety 
and towards proactive, Safe System Approach 
strategies, involves significant public buy-in that can 
prove difficult to earn.

The conversation surrounding enforcement as a 
part of the Safe System Approach and Vision Zero is 
complex. Enforcement has been shown to improve 
safety outcomes for seat belt use, distracted driving, 
and alcohol-impaired driving. For speeding and 
aggressive driving however, no clear safety outcome 
has been reported (Office of Behavioral Safety 
Research, 2022). For vulnerable road users, those 
outside of vehicles, there is a higher likelihood of 
fatal or serious injury in a crash, especially at higher 
speeds (USDOT, 2023). In low-income communities 
where many residents may not own vehicles or 
drive, this creates inherently inequitable outcomes. 
Considering the effectiveness of enforcement in 
traffic safety, yet weighing the harm caused to BIPOC 
communities, whom are consistently policed at higher 
rates (Ehsani et al., 2023) and see higher rates of 
crash-related injuries and deaths (Morency et al., 
2012), equity-based approaches and alternatives are 
needed.

Ederer’s Safe Systems Pyramid, consisting of 
education, active measures, latent safety measures, 
the built environment, and socioeconomic factors, 
offers insight into the benefits of shifting to a public 
health approach for transportation safety that 
centers equity (Ederer et al., 2023). When used 
as a framework for transportation safety, a public 
health approach aims to correct discrepancies in 
previous traffic safety models and decrease risk 
at the population level. Individual efforts as well 
as enforcement are de-emphasized while passive 
measures that require little to no individual effort are 
employed to promote change at the systems level. 
For example, the Built Environment tier of the Safe 
Systems Pyramid considers the nature of one’s 
exposure to a safe walking or biking environment to 
help reduce the risk for traffic injuries and fatalities 
systemically. 

ABOVE: Adapted from the Health Impact Pyramid, 
Ederer’s Safe Systems Pyramid for roadway safety 

practitioners consists of education, active measures, 
latent safety measures, the built environment, and 

socioeconomic factors (image designed by Michelle 
Lieberman of the University of California at Davis).

Furthermore, an understanding that prioritizing 
specific elements of the Safe System Approach is 
key. Recently, a study found how in several European 
cities, reduced speed limits reduced crashes, 
especially crashes involving pedestrians (Tennoy & 
George, 2024). In this way, adapting the Safe System 
Approach to consider the most effective methods 
can promote equity within the system by focusing on 
measures that reduce the effect of crashes on the 
most vulnerable road users.
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How the Safe System Approach 
Informs Equitable Pedestrian and 
Bicycle Transportation Planning
When planning communities that prioritize the safety 
of those walking and biking, transportation planners 
need to center equity throughout the entire process 
and the Safe System Approach allows them to do 
so. Currently, our roads are designed to move cars 
efficiently and quickly above all other road users, 
oftentimes putting our most vulnerable road users, 
those walking and biking, at high risk of injury and 
death. By implementing the Safe System Approach, 
we can combat this and create equitable, safe streets 
for our most vulnerable road users. 

Since 2010, pedestrian deaths resulting from traffic 
crashes have increased by 75 percent, and the latest 
federal data (2022) shows the U.S. reached a 40-
year high in the deaths of people walking (Smart 
Growth America, 2024). With per-capita pedestrian 
deaths trending upward as income decreases, and 
Black pedestrians killed at more than twice the rate 
of their white counterparts, the need for equitable 
transportation planning becomes starkly apparent 
(ibid, 2024). Those biking face similar high numbers 
of serious injuries and deaths on U.S. roads. The 
National Highway Traffic Safety Administration’s 
(NHTSA) Fatality Analysis Reporting System (FARS), 
which has operated since 1975, reported 1,105 
bicyclist deaths in 2022, more than in any other prior 
year of reporting (National Center for Statistics and 
Analysis, 2024). The data shows a clear need to 
rethink our approach and the Safe System Approach 
is a prime candidate to employ to combat inequities 
across U.S. roads.

By utilizing the Safe System Approach, we can 
center equity into each step of the process and many 
organizations across the U.S. are adapting the Safe 
System Approach to highlight the importance of 
equity at its core. UC Berkeley Safe Transportation 
Research and Education Center’s (SafeTREC) 
Community Pedestrian and Bicycle Safety program 
(CPBSP) is one example. The CPBSP team 
adapted the Federal Highway Administration’s 
Safe System Approach model to incorporate equity 
into every layer of protection in order to address 
historical disinvestment, institutional biases, and the 
disproportionate burden BIPOC communities face 
with regard to serious injuries and deaths (Chen & 
Cooper, 2021).

Along with remodeling the approach to fit specific 
community needs, many organizations are creating 
tools that address the six elements of the approach. 
One tool in particular is SafeTREC’s Safe Speeds 
Toolkit, which aims to help California’s local 
jurisdictions set safer speed limits using the Safe 
System Approach (UC Berkeley Safe Transportation 
Research and Education Center [SafeTREC], n.d.). 
This toolkit is especially useful alongside California 
Assembly Bills 43 (2021) and 1938 (2022) which 
allow for further reduction of speeds on locally-
controlled roads. This includes the ability to lower 
speed limits by 5 mph in what are considered “high 
pedestrian and bicycle activity areas,” which is 
determined either by a community asset that brings 
in a high volume of pedestrian and bicycle traffic or 
anywhere within a ¼-mile of a hotspot for pedestrian 
and bicycle crashes. This allows local jurisdictions 
to strategically reduce speeds where crashes 
are disproportionately occurring and proactively 
where they see large numbers of vulnerable road 
users like schools and universities, senior centers, 
hospitals, recreational spaces, and more. The Toolkit 
provides real world examples of cities who have 
created reduced speed limit zones, a self quiz to 
aid jurisdictions on identifying their eligibility, and a 
flow chart to demonstrate the step-by-step process 
for a local jurisdiction to set speed limits on locally-
controlled roads.

The California Department of Transportation’s 
(Caltrans) Vulnerable Road User Assessment 
is another tool that provides a tangible way for 
transportation planners to utilize the Safe System 
Approach to inform equitable pedestrian and bicycle 
projects (Caltrans, 2023). Since we know that 
those walking and biking are disproportionately 
burdened by crash risk, it is imperative that we 
prioritize the safety of vulnerable road users. 
The Assessment, part of California’s Strategic 
Highway Safety Plan, identifies key locations 
across California where vulnerable road user 
safety improvements are needed and specific 
safety countermeasures to implement based on the 
Safe System Approach. Within the Assessment, 
an array of safety countermeasures are offered 
to help local jurisdictions see all potential options, 
with each safety countermeasure categorized by its 
potential effectiveness and impact to the safety of 
vulnerable road users. Local jurisdictions can use 
the Assessment as a planning tool to address the 
specific safety needs of their communities, picking 
and choosing which best fits their needs. 
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Conclusion
Investment in a Safe System Approach requires 
significant political and public interest, especially 
on a local level, as the majority of road systems are 
managed by local jurisdictions. In a manner similar 
to how the CPBSP adapted the Federal Highway 
Administration’s model, jurisdictions may decide to 
tailor the Safe System Approach to best fit the needs 
and concerns of their communities. Washington 
state’s adoption of the Safe System Approach is 
one example of how jurisdictions have implemented 
local considerations into their transportation 
safety practices to better fit the needs of the state 
(Washington State Target Zero, n.d.). This may help 
ensure that the principles and elements of each 
framework are prioritized accordingly based on 
community perspectives and relevant to the lived 
experiences of community members. An equity-
centered approach seeks to address disparities in 
the transportation landscape, health outcomes, and 
allocation of funding and resources.

Engaging stakeholders and decision-makers 
like city council members and elected officials in 
adoption efforts may support further implementation 
of the Safe System Approach across jurisdictions. 
Encouragingly, adoption efforts of the Safe System 
Approach and its guiding principles across agency, 
city and county, and state-wide levels continue to be 
observed throughout California. Notably, Caltrans 
is working to integrate equity and the Safe System 
Approach into California’s Strategic Highway Safety 
Plan (USDOT, n.d.), and recently launched a new 
equity tool, the Transportation Equity Index (EQI) to 
help address transportation-related inequities and 
align with equity goals (Caltrans, 2024). Though 
many cities have adopted Vision Zero programs, 
further technical assistance and funding are needed 
to fully align with a Safe System Approach. Many 
barriers to change exist amongst levels of municipal 
governments, as a reliance on traffic fines have 
long been a part of small town budgets (Dunn, 
2020). While strategies to implement a Safe System 
Approach may vary in effectiveness and scope, 
a focus on equity is necessary to ensure diverse 
communities are engaged in planning processes and 
undo legacies of racial inequities in transportation 
planning in California (Michael et al., 2021).

References
A.B. 953, 2015 Section 13519.4, (Cal. 2015). 

Abebe, H. G., Belin, M. A., & Björnberg, K. E. (2024).
	 Equity and social justice considerations in road		
	 safety work: The case of Vision Zero in 	
	 New York City. Transport Policy, 149, 11-20. 		
	 https://doi.org/10.1016/j.	tranpol.2024.01.024

California Department of Transportation. (2023). California
	 Safe Roads 2020-2024 Strategic Highway 		
	 Safety Plan. https://dot.ca.gov/-/media/dotmedia/	

programs/safety-programs/documents/shsp/2023-
sHsp-implementation-plan-report-a11y.pdf

California Department of Transportation. (2023, 		
	 November). California safe roads: Vulnerable road 	
	 users safety assessment. https://dot.ca.gov/-/

media/dot-media/programs/safety-programs/
documents/shsp/shsp-vru-report2-a11y.pdf

California Department of Transportation. (2024, March 4). 
	 Caltrans launches equity tool to help all 	
	 communities benefit from transportation projects. 
	 https://dot.ca.gov/news-releases/

newsrelease-2024-008

California Department of Transportation. (2024, March 	
	 21). California investing nearly $1 billion in bicycle 	
	 and pedestrian infrastructure over next four 	
	 years. https://dot.ca.gov/news-releases/news-

release-2024-010

Center for Family Strengthening. (n.d.). Promotores 		
	 Collaborative of San Luis Obispo County. 
	 https://cfsslo.org/promotores/

Chen, K. L., & Cooper, J. (2021, Winter). Conducting 
	 community engagement with a Safe System lens. 
	 UC Berkeley Safe Transportation Research and 	
	 Education Center. https://safetrec.berkeley.edu/

sites/default/files/safesystem_brief_v2.pdf 
	
City and County of San Francisco. (2024, July 26). 
	 Community Ambassadors Program. 

https://www.sf.gov/information/community-
ambassadors-program

City of New York. (2014). Vision Zero action plan 
	 2014. https://www.nyc.gov/assets/visionzero/

downloads/pdf/nyc-vision-zero-action-plan.pdf

Dunn, S. (2020, July 17). Are small towns addicted to 
	 traffic fines and fees? https://ww2.motorists.

org/blog/are-small-towns-addicted-to-traffic-
fines-and-fees/

SAFE TRANSPORTATION RESEARCH AND EDUCATION CENTER 				    JUNE 2024SEPTEMBER 2024

https://dot.ca.gov/programs/esta/race-equity/eqi
https://doi.org/10.1016/j.tranpol.2024.01.024
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/2023-shsp-implementation-plan-report-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/2023-shsp-implementation-plan-report-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/2023-shsp-implementation-plan-report-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/shsp-vru-report2-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/shsp-vru-report2-a11y.pdf
https://dot.ca.gov/-/media/dot-media/programs/safety-programs/documents/shsp/shsp-vru-report2-a11y.pdf
https://dot.ca.gov/news-releases/news-release-2024-008
https://dot.ca.gov/news-releases/news-release-2024-008
https://cfsslo.org/promotores/
https://safetrec.berkeley.edu/sites/default/files/safesystem_brief_v2.pdf
https://safetrec.berkeley.edu/sites/default/files/safesystem_brief_v2.pdf
https://www.sf.gov/information/community-ambassadors-program
https://www.sf.gov/information/community-ambassadors-program
https://www.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf
https://www.nyc.gov/assets/visionzero/downloads/pdf/nyc-vision-zero-action-plan.pdf
https://ww2.motorists.org/blog/are-small-towns-addicted-to-traffic-fines-and-fees/
https://ww2.motorists.org/blog/are-small-towns-addicted-to-traffic-fines-and-fees/
https://ww2.motorists.org/blog/are-small-towns-addicted-to-traffic-fines-and-fees/


9

Ederer, D. J., Panik, R. T., Botchwey, N., & Watkins, K. 
	 (2023, August). The Safe Systems Pyramid: A 		
	 new framework for traffic safety. Transportation 	
	 Research Interdisciplinary Perspectives, 21, 	
	 1-10. https://doi.org/10.1016/j.trip.2023.100905

Ehsani, J. P., Michael, J. P., & MacKenzie, E. J. (2023, 		
	 April 25). The future of road safety: Challenges 	
	 and opportunities. Milbank Quarterly, 101(S1), 	
	 613-636. https://doi.org/10.1111/1468-0009.12644

Harrell, E. & Davis, E. (2020). Contacts between police 		
	 and the public, 2018 – Statistical tables. Bureau of 
	 Justice Statistics, U.S. Department of Justice. 
	 https://bjs.ojp.gov/content/pub/pdf/cbpp18st.pdf

Johns Hopkins Center for Injury Research and Policy. 		
	 (2021). Recommendations of the Safe System 
	 Consortium. https://publichealth.jhu.edu/sites/

default/files/2023-03/recommendations-of-the-
safe-system-consortium.pdf

Johnson, H., Mejia, M. C. & McGhee, E. (2024). Fact 
	 sheet: California’s population. Public Policy 		
	 Institute of California. https://www.ppic.org/

wp-content/uploads/JTF_PopulationJTF.pdf

Kahane, C. J. (2015, January). Lives saved by vehicle 	
	 safety technologies and associated Federal Motor 
	 Vehicle Safety Standards, 1960 to 2012 – 
	 Passenger cars and LTVs – With reviews of 26 
	 FMVSS and the effectiveness of their associated 
	 safety technologies in reducing fatalities, injuries, 
	 and crashes. (Report No. DOT HS 812 069). 	

Kirley, B. B., Robison, K. L., Goodwin, A. H., Harmon, K. J. 
	 O’Brien, N. P., West, A., Harrell, S. S., Thomas, 	
	 L., & Brookshire, K. (2023, November). 	
	 Countermeasures that work: A highway safety 
	 countermeasure guide for State Highway Safety 
	 Offices, 11th edition, 2023 (Report No. DOT HS 
	 813 490). National Highway Traffic Safety 
	 Administration.

Marshall, W. E., & Ferenchak, N. N. (2017).  Assessing 
	 equity and urban/rural road safety disparities in 
	 the US. Journal of Urbanism: International 	
	 Research on Placemaking and Urban 	
	 Sustainability, 10(4), 422–441. https://doi.org/10.1

080/17549175.2017.1310748

Michael, J. P., Wells, N. M., Shahum, L., Bidigare-Curtis, 	
	 H. N., Greenberg, S. F., & Xu, T. (2021). Roadway 
	 safety, design & equity: A paradigm shift. Journal 
	 of Transport & Health, 23. https://www.

sciencedirect.com/science/article/pii
S2214140521002905

Mitman, M., Panik, R., & Shahum, L. (2024, March). What
	 matters the most for the Safe System approach: 
	 Why and how to focus on kinetic energy risk. ITE 
	 Journal, 94(3),39-45. https://ite.ygsclicbook.com/

pubs/itejournal/2024/march-2024/live/index
html#p=38

Morency P., Gauvin L., Plante C., Fournier M., & Morency 
	 C. (2012). Neighborhood social inequalities in road 
	 traffic injuries: the influence of traffic volume and 
	 road design. American Journal of Public Health. 
	 2012 Jun;102(6):1112-9. https://www.ncbi.nlm.

nih.gov/pmc/articles/PMC3483951/ 

National Academies of Sciences, Engineering, and 	
	 Medicine. (2017). Communities in action:
	 Pathways to health equity. The National
	 Academies Press. https://doi.org/10.17226/24624

National Center for Statistics and Analysis. (2020, 
	 December). Traffic safety facts: Research note - 
	 Overview of motor vehicle crashes in 2019. 
	 (Report No. DOT HS 813 060). National Highway 
	 Traffic Safety Administration.

National Center for Statistics and Analysis. (2024, July). 
	 Traffic safety facts: 2022 data - Bicyclists and 
	 other cyclists (Report No. DOT HS 813 591). 
	 National Highway Traffic Safety Administration.

Nichols, J. L., & Solomon, M. G. (2013, May). Click It or 
	 Ticket evaluation, 2011. (Report No. DOT HS 811 
	 779). National Highway Traffic Safety 	
	 Administration.

Office of Assemblymember Phil Ting, District 19. (2022, 
	 September 30). Ting Bill reforming California’s 
	 jaywalking laws signed by the governor. https://

a19.asmdc.org/press

Office of Behavioral Safety Research. (2022, May). Traffic 
	 tech technology transfer series: Synthesis of 	
	 studies that relate amount of enforcement to 
	 magnitude of safety outcomes (Report No. DOT 
	 HS 813 268). National Highway Traffic Safety 	
	 Administration. https://www.nhtsa.gov/sites/nhtsa.

gov/files/2022-06/NPD-210715-001-15490-
Enforcement-to-Magnitude-of-Safety-Outcomes-
050522-v5a-tag.pdf

San Francisco Department of Public Health, Program on 
	 Health, Equity and Sustainability & San Francisco 
	 Municipal Transportation Agency. (2017, July). 
	 Vision Zero high injury network: 2017 update. 
	 https://www.sfdph.org/dph/files/EHSdocs/PHES/

VisionZero/Vision_Zero_High_Injury_Network_
Update.pdf

SAFE TRANSPORTATION RESEARCH AND EDUCATION CENTER 				    JUNE 2024SEPTEMBER 2024

https://doi.org/10.1016/j.trip.2023.100905
https://doi.org/10.1111/1468-0009.12644
https://bjs.ojp.gov/content/pub/pdf/cbpp18st.pdf
https://publichealth.jhu.edu/sites/default/files/2023-03/recommendations-of-the-safe-system-consortium.pdf
https://publichealth.jhu.edu/sites/default/files/2023-03/recommendations-of-the-safe-system-consortium.pdf
https://publichealth.jhu.edu/sites/default/files/2023-03/recommendations-of-the-safe-system-consortium.pdf
https://www.ppic.org/wp-content/uploads/JTF_PopulationJTF.pdf
https://www.ppic.org/wp-content/uploads/JTF_PopulationJTF.pdf
https://doi.org/10.1080/17549175.2017.1310748
https://doi.org/10.1080/17549175.2017.1310748
https://www.sciencedirect.com/science/article/pii/S2214140521002905
https://www.sciencedirect.com/science/article/pii/S2214140521002905
https://www.sciencedirect.com/science/article/pii/S2214140521002905
https://ite.ygsclicbook.com/pubs/itejournal/2024/march-2024/live/index.html#p=38
https://ite.ygsclicbook.com/pubs/itejournal/2024/march-2024/live/index.html#p=38
https://ite.ygsclicbook.com/pubs/itejournal/2024/march-2024/live/index.html#p=38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3483951/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3483951/
https://doi.org/10.17226/24624
https://a19.asmdc.org/press-releases/20220930-ting-bill-reforming-californias-jaywalking-laws-signed-governor
https://a19.asmdc.org/press-releases/20220930-ting-bill-reforming-californias-jaywalking-laws-signed-governor
https://www.nhtsa.gov/sites/nhtsa.gov/files/2022-06/NPD-210715-001-15490-Enforcement-to-Magnitude-of-Safety-Outcomes-050522-v5a-tag.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/2022-06/NPD-210715-001-15490-Enforcement-to-Magnitude-of-Safety-Outcomes-050522-v5a-tag.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/2022-06/NPD-210715-001-15490-Enforcement-to-Magnitude-of-Safety-Outcomes-050522-v5a-tag.pdf
https://www.nhtsa.gov/sites/nhtsa.gov/files/2022-06/NPD-210715-001-15490-Enforcement-to-Magnitude-of-Safety-Outcomes-050522-v5a-tag.pdf
https://www.sfdph.org/dph/files/EHSdocs/PHES/VisionZero/Vision_Zero_High_Injury_Network_Update.pdf
https://www.sfdph.org/dph/files/EHSdocs/PHES/VisionZero/Vision_Zero_High_Injury_Network_Update.pdf
https://www.sfdph.org/dph/files/EHSdocs/PHES/VisionZero/Vision_Zero_High_Injury_Network_Update.pdf


10

Vision Zero Network. (2021, March 9). Pivoting to the Safe 
	 Systems approach: How federal, state & local 
	 leaders can advance Vision Zero. https://

visionzeronetwork.org/pivoting-to-the-safe-
systems-approachhow-federal-state-local-
leaderscan-advance-vision-zero/

Washington State Target Zero (n.d.). Washington State 
	 Strategic Highway Safety Plan. https://wtsc.

wa.gov/wp-content/uploads/dlm_uploads/2024/07/
WA-SHSP-TargetZero_Public-Draft-July15.pdf

Wiliszowski, C., Lacey, J. H., Cyr, E., & Jones, R. K. (2001, 
	 April). A Trend Analysis of Traffic Law Enforcement 
	 in the United States. U.S. Department of 
	 Transportation National Highway Traffic Safety 	
	 Administration. https://rosap.ntl.bts.gov/view/

dot/14635

Woods, J. B,. (2021, June 30). Traffic Without the Police. 
	 Stanford Law Review, 73, 1471.

World Health Organization. (2018). Global status report on 
	 road safety 2018. https://www.who.int/

publications/i/item/9789241565684

About the Program
This research brief was developed as part of the 
Community Pedestrian and Bicycle Safety Program 
(CPBSP). The aim of the CPBSP is to reduce 
pedestrian and bicyclist fatalities and serious injuries 
in California. We partner with communities across 
California to discuss, plan, and implement safety 
improvements and projects.

The CPBSP prioritizes working in communities that 
are at disproportionate risk for road traffic injuries 
and addressing the safety needs of people who are 
underserved by traditional transportation resources 
and planning. For more information, visit: https://bit.ly/
CPBSP or email us at safetrec@berkeley.edu

About the Funder
Funding for this program was provided by a grant 
from the California Office of Traffic Safety, through 
the National Highway Traffic Safety Administration.
This report was prepared in cooperation with 
the California Office of Traffic Safety (OTS). The 
opinions, findings and conclusion expressed in 
this publication are those of the author(s) and not 
necessarily those of the OTS.

Photo by Kris Leckie (Safe Transportation Research 
and Education Center)

San Francisco Municipal Transportation Agency. (n.d.). 
	 Vision Zero SF: San Francisco’s commitment to 
	 ending traffic deaths. https://www.sfmta.com/

vision-zero-sf

San Francisco Office of Civic Engagement & 
	 Immigrant Affairs (n.d.). Community 	
	 Ambassadors Program. https://www.sf.gov/

community-ambassadors-program

Smart Growth America. (2024). Dangerous by Design 		
	 2024. https://smartgrowthamerica.org/

dangerous-by-design/

Smith, T. & Shahum, L. (2023, September). Prioritizing 
	 health equity in Vision Zero planning. Vision Zero 
	 Network. https://visionzeronetwork.org/wp-

content/	uploads/2023/09/Prioritizing_Health_
Equit_in_Vision_Zero_Planning.pdf

Tennoy, A., & George C. (2024). Introduction of 30 	
	 km/h as general speed limit in European cities. 
	 What effects can be documented? Institute of 
	 Transport Economics: Norwegian Center for 
	 Transport Research. https://www.toi.no/getfile.

php/1377100-1704282975/Publikasjoner/T%C3%
98I%2rapporter/2024/2009-2024/2009-2024_
Summary.pdf

UC Berkeley Safe Transportation Research and Education 
	 Center. (n.d.). California Safe Speeds toolkit: 
	 Current speed-limit-setting law. https://safetrec.

berkeley.edu/tools/california-safe-speeds-toolkit

United States Department of Transportation. (2022). What
	 is a Safe System approach? https://www.

transportation.gov/NRSS/SafeSystem

United States Department of Transportation. (2023, May). 
	 Safe System approach for speed management.

https://highways.dot.gov/sites/fhwa.dot.gov/files/
Safe_System_Approach_for_Speed Management.
pdf

United States Department of Transportation. (n.d.).
	 Integrating the Safe System approach and equity 
	 into California’s Strategic Highway Safety Plan. 
	 https://highways.dot.gov/media/31486

Vanterpool, V. (2019, June 28). Linking transportation & 
	 health systems: Pioneering collaborative is model 
	 for Vision Zero. Vision Zero Network. https://

visionzeronetwork.org/linking-transportation-
health-systems-pioneering-collaborative-is-model-
for-vision-zero/

SAFE TRANSPORTATION RESEARCH AND EDUCATION CENTER 				    JUNE 2024SEPTEMBER 2024

https://visionzeronetwork.org/pivoting-to-the-safe-systems-approachhow-federal-state-local-leaderscan-advance-vision-zero/
https://visionzeronetwork.org/pivoting-to-the-safe-systems-approachhow-federal-state-local-leaderscan-advance-vision-zero/
https://visionzeronetwork.org/pivoting-to-the-safe-systems-approachhow-federal-state-local-leaderscan-advance-vision-zero/
https://visionzeronetwork.org/pivoting-to-the-safe-systems-approachhow-federal-state-local-leaderscan-advance-vision-zero/
https://wtsc.wa.gov/wp-content/uploads/dlm_uploads/2024/07/WA-SHSP-TargetZero_Public-Draft-July15.pdf
https://wtsc.wa.gov/wp-content/uploads/dlm_uploads/2024/07/WA-SHSP-TargetZero_Public-Draft-July15.pdf
https://wtsc.wa.gov/wp-content/uploads/dlm_uploads/2024/07/WA-SHSP-TargetZero_Public-Draft-July15.pdf
https://rosap.ntl.bts.gov/view/dot/14635
https://rosap.ntl.bts.gov/view/dot/14635
https://www.who.int/publications/i/item/9789241565684
https://www.who.int/publications/i/item/9789241565684
https://bit.ly/CPBSP
https://bit.ly/CPBSP
mailto:safetrec%40berkeley.edu?subject=
https://www.sfmta.com/vision-zero-sf
https://www.sfmta.com/vision-zero-sf
https://www.sf.gov/community-ambassadors-program#:~:text=The%20Community%20Ambassadors%20Program%20(CAP,wearing%20bright%20yellow%20and%20black.
https://www.sf.gov/community-ambassadors-program#:~:text=The%20Community%20Ambassadors%20Program%20(CAP,wearing%20bright%20yellow%20and%20black.
https://smartgrowthamerica.org/dangerous-by-design/
https://smartgrowthamerica.org/dangerous-by-design/
https://visionzeronetwork.org/wp-content/uploads/2023/09/Prioritizing_Health_Equit_in_Vision_Zero_Planning.pdf
https://visionzeronetwork.org/wp-content/uploads/2023/09/Prioritizing_Health_Equit_in_Vision_Zero_Planning.pdf
https://visionzeronetwork.org/wp-content/uploads/2023/09/Prioritizing_Health_Equit_in_Vision_Zero_Planning.pdf
https://www.toi.no/getfile.php/1377100-1704282975/Publikasjoner/T%C3%98I%20rapporter/2024/2009-2024/2009-2024_Summary.pdf
https://www.toi.no/getfile.php/1377100-1704282975/Publikasjoner/T%C3%98I%20rapporter/2024/2009-2024/2009-2024_Summary.pdf
https://www.toi.no/getfile.php/1377100-1704282975/Publikasjoner/T%C3%98I%20rapporter/2024/2009-2024/2009-2024_Summary.pdf
https://www.toi.no/getfile.php/1377100-1704282975/Publikasjoner/T%C3%98I%20rapporter/2024/2009-2024/2009-2024_Summary.pdf
https://safetrec.berkeley.edu/tools/california-safe-speeds-toolkit
https://safetrec.berkeley.edu/tools/california-safe-speeds-toolkit
https://www.transportation.gov/NRSS/SafeSystem
https://www.transportation.gov/NRSS/SafeSystem
https://highways.dot.gov/sites/fhwa.dot.gov/files/Safe_System_Approach_for_Speed_Management.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/Safe_System_Approach_for_Speed_Management.pdf
https://highways.dot.gov/sites/fhwa.dot.gov/files/Safe_System_Approach_for_Speed_Management.pdf
https://highways.dot.gov/media/31486#:~:text=Using%20the%20Safe%20System%20Approach,gender%2C%20age%2C%20and%20ability.
https://visionzeronetwork.org/linking-transportation-health-systems-pioneering-collaborative-is-model-for-vision-zero/
https://visionzeronetwork.org/linking-transportation-health-systems-pioneering-collaborative-is-model-for-vision-zero/
https://visionzeronetwork.org/linking-transportation-health-systems-pioneering-collaborative-is-model-for-vision-zero/
https://visionzeronetwork.org/linking-transportation-health-systems-pioneering-collaborative-is-model-for-vision-zero/



