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Foreword
The contents of this report do not necessarily represent the views of York Region. The views
and recommendations throughout this document come directly from the authors of this
document.
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Land Acknowledgement
York Region is located within the traditional territory of many First Nations, including the
Chippewas of Georgina Island and the Mississaugas of the Credit. These lands are now home
to many diverse Indigenous Peoples. We also acknowledge that York Region falls under Treaty
13 with the Mississaugas of the Credit and the Williams Treaties with several Mississauga and
Chippewas First Nations.
Additionally, Queen’s University is situated on traditional Anishinaabe and Haudenosaunee
territory. We are grateful to be able to live, learn and play on these lands.

Figure 1.0. “Humility” by Portia Chapman.

Figure 1.0 is an art piece is entitled Humility, it was completed by Portia Chapman, an
Indigenous artist and Queen’s fine arts alumna. (Source: Portia Chapman)
We recognize that Indigenous Peoples are disproportionately affected by traffic collisions. A
2005 report found that across Canada, Indigenous Peoples were between three and six times
more likely to die as a result of traffic collisions.* Additionally, this report identified that the
rationale behind these statistics is likely attributed to the disproportionate distribution of
services, highlighting the importance of an equity lens to guide future road safety initiatives.

*

Karmali, Shahzeer, et al. "Epidemiology of severe trauma among status Aboriginal Canadians: a populationbased study." CMAJ 172.8 (2005): 1007-1011.
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Executive Summary
Report Purpose
The purpose of this report is to provide recommendations for York Region to effectively improve
road safety for vulnerable populations. These recommendations incorporate an equity lens
developed through an analysis of York Region collision data and a comprehensive investigation
into the determinants of road vulnerability. The recommendations are aimed at enhancing the
current work being done by York Region and its municipal partners to improve road safety for
the residents of York Region.
In 2015 York Region released the Built Environment and Health Action Plan as a framework to
guide collaboration within the Region to develop health supportive projects, policies, and
programs. York Region has identified road safety as an integral aspect of public health and a
main concern of York Region’s residents. The Region and its municipal partners are
considering implementing Vision Zero principles and require an equity lens to inform road
safety policies and programs.
This report focuses on the safety of pedestrians and cyclists. The research used for this report
explores how personal and environmental determinants influence the safety of vulnerable road
users, i.e., pedestrians and cyclists but will not provide an in-depth review of how motorist
behaviour affects overall road safety.

Research Methodology
This report used a mixed methodology research approach:
•
•
•
•
•

An academic literature review reviewed 53 academic articles to document spatial,
socio-economic, and individual-level determinants of traffic injuries and fatalities.
A news media review was undertaken to understand how determinants of traffic
injuries and fatalities are being framed to the general public in North America.
Four case studies were completed to review current approaches to road safety
initiatives.
York Region collision data analysis using York Regional Police Motor Vehicle
Collision data and York Region Traveller Safety Reports and census data.
Site observations were conducted to visit 11 intersections in York Region that have
high collision frequencies and pedestrian safety improvements.
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•

Semi-structured interviews with five professionals who have expertise in road safety
initiatives and/or working with vulnerable populations were conducted to gather insight
on vulnerability in road safety.

Key Research Findings

*
*

Pedestrians and cyclists are well established vulnerable road users
who face greater risk of traffic injuries and fatalities
Vulnerable populations at greatest risk: Children and Youth, Older
Adults, Racialized Individuals, Immigrants and Newcomers,
Individuals Experiencing Homelessness
Lower-income individuals are at higher risk of traffic injuries and
fatalities because of transportation inequity

*
*
*
*

Walking and cycling are more cost-efficient modes of transportation.
Lower-income individuals are more likely to walk, cycle, or take public transit which
exposes them to traffic more frequently as well as to the systems that receive less
public investment.

Individuals holding multiple at-risk identities face higher risk of traffic
injuries and fatalities
These individuals are extremely vulnerable due to the compounding exposure to
multiple socio-economic and/or spatial determinants.

The language used to describe and frame traffic collisions is
important
The language used to characterize traffic collisions establishes how the public
perceives and understands road safety issues, which can influence the level of action
that needs to be taken

Reimagining traditional approaches to road safety
Conventional approaches to road safety have not done enough to make roads safer for
vulnerable populations.
More responsibility and actions to address road safety should come from the system
designers who hold decision-making power.
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Recommendations
Research results revealed that there are a variety of ways to address the needs of vulnerable
road users. While the Region currently produces a significant amount of productive road safety
initiatives and interventions, the following recommendations were developed to guide the
Region in areas that require improvements. Additionally, the recommendations provide
guidance on how to apply an equity lens to effectively target vulnerable road users. The
recommendations are categorized using the 5 E’s model, Evaluation, Engagement,
Engineering, Enforcement, and Education. The following is a summary of the ‘Start’
recommendations for York Region.

Evaluation

Engagement

Enforcement

Engineering

Education

EVALUATION
A.1

Collect additional socio-economic and socio-demographic data to clearly
identify those most at-risk.

A.2

Collect data on vehicle make, model, year, and after-market modifications.

A.3

Collect temporal volume of cyclists and pedestrians.

A.4

Include severity of injury in collision reports.

A.5

Analyze the spatial relationship between traffic related-inquiries and reports
and high collision areas to investigate whether there is a discrepancy between
collisions and inquires.
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A.6

Centralize collision data and make it publicly available.

ENGAGEMENT
B.1

Partner with non-profit organizations and community groups that understand
and are more familiar with target communities.

B.2

Apply a Gender-Based Analysis Plus (GBA+) lens to design public
engagement strategies and events.

B.3

Prioritize the collection of lived experience data at public engagement events.

B.4

Use a participatory planning approach to create road safety policy and new
road safety interventions.

B.5

Prioritize engagement with those in lower-income areas where active
transportation is more likely to be relied upon and populations are harder to
reach.

B.6

Ensure diversity amongst staff working in public engagement and that all staff
understand their own positionality prior to the engagement process.

B.7

Reduce barriers for newcomers to participate in public engagement.

B.8

Use multi-lingual recruitment materials and ensure translators are available at
public engagement events.

B.9

Hire external consultants who specialize in certain engagement techniques in
road safety planning projects if there are no York Region employees who have
the expertise.

ENGINEERING
C.1

Increase investment in pedestrian and cyclist infrastructure beyond the
Municipal Streetscape Partnership Program (MSPP) and the
Pedestrian/Cycling Municipal Partnership Program (PCMPP).

C.2

Enhance street illumination on blocks surrounding high pedestrian activity
locations.
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C.3

Expand the implementation of traffic calming devices.
• Example: street trees, concrete planters, speed humps, and
roundabouts.

C.4

Implement traffic signal-based safety
improvements to the built environment.

improvements

concurrently

with

ENFORCEMENT
D.1

Expand the regional red light camera program by focusing on high frequency
collision intersections, as identified in the York Region Traveller Safety Report
(2020).

D.2

Increase safety initiatives around school zones.

D.3

Increase enforcement on distracted driving.

D.4

Target enforcement at intersections with new traffic regulations to ensure
motorist compliance with changes.

EDUCATION
E.1

Review and update current programming to ensure that messaging
surrounding road safety is up to date.

E.2

Educate the public on the implementation of new safe street designs and
providing guidance on how to use them.

E.3

Expand existing population-specific strategies for road safety initiatives.

E.4

Create a York Region Task Force dedicated to education-based initiatives
aimed at reducing traffic injuries and fatalities.

E.5

Re-evaluate education programs that target pedestrians including ‘Be Visible
Be Seen’ and ‘Cross Smart’, that perpetuate the idea that vulnerable road
users are responsible for avoiding collisions.
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Terminology
The terms that have been selected for this list are the most frequently appearing terms
throughout this report. Terms that are used in individual chapters or do not appear as frequently
are available for reference in the Glossary.
Built Environment: The human-made surroundings that provide the setting for human
activity, ranging in scale from buildings and parks or green space to neighbourhoods and
cities that can often include their supporting infrastructure, such as water supply or energy
networks.
Diversity: The presence of a wide range of human qualities and attributes within an
individual, group or organization. Diversity includes such factors as age, sex, race, ethnicity,
physical and intellectual ability, religion, sexual orientation,
educational background, and expertise.
Equity: Fairness, impartiality, even-handedness. A distinct process of recognizing
differences within groups of individuals and using this understanding to achieve substantive
equality in all aspects of a person’s life.
Equity Lens: A framework that includes a set of questions to be considered when making
decisions regarding policies, programs, or initiatives. The lens acts as a guide to help
understand how decisions and actions either break down or reinforce barriers
that disproportionately affect vulnerable populations.
Exposure: Being in a situation which has some risk of involvement in a traffic collision.
Gender-Based Analysis Plus (GBA+): An analytical process used to assess how different
women, men, and gender diverse people may experience policies, programs, and initiatives.
Inclusion: Appreciating and using our unique differences – strengths, talents, weaknesses
and frailties – in a way that shows respect for the individual and ultimately creates a dynamic
multi-dimensional organization.
Individual-Level Determinants: A range of individual characteristics and behaviours that are
determinants of one’s exposure to traffic collisions and risk of traffic injuries and fatalities.
Intersectionality: Seeks to understand and analyze the complexity of human experiences
and the interconnectivity of social categorizations.
Lived Experience: Personal knowledge of the world gained through direct participation and
involvement in the event or phenomenon.
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Positionality: Positionality examines how differences in social position and power shape
identities and access in society.
Risk: A factor that raises the probability of adverse outcomes.
Road Safety: Measures such as improvement to road system, infrastructure, and
vehicles used to prevent road users from being killed or seriously injured.
Road Violence: The epidemic of deaths and serious injuries that occur on roadways and in
our transportation systems.
Social Determinants: The conditions in which people are born, grow, work, live, and age,
and the wider set of forces and systems shaping the conditions of daily life.
Socio-economic Determinants: Refer to a specific group of social and economic factors
within the broader determinants of health. These relate to an individual's place in society,
such as income, education, or employment. Experiences of discrimination, racism, and
historical trauma are important social determinants for certain groups such as Indigenous
Peoples, LGBTQ+, and Black Canadians.
Spatial Determinants: A variable that may increase or detract from the suitability of a
location for the presence of a particular land-use or land-cover category.
Traffic Calming: Commonly associated with physical features such as: speed humps, raised
intersections, and roundabouts. They are installed on a road to reduce the speeds at which
vehicles travel, to discourage through traffic, to improve road safety, and to improve comfort
levels for all road users.
Traffic Collisions: (inclusive of injuries and fatalities) For this report, this is the involvement
of a vehicle that collides with another vehicle, pedestrian, or cyclist and may result in injury,
fatality, or property damage.
Vision Zero: A strategy to eliminate all traffic fatalities and serious injuries, while increasing
safe, healthy, equitable mobility for all.
Vulnerability: An internal risk factor of the subject or a system that is exposed to a hazard
and corresponds to its intrinsic tendency to be affected, or susceptible to damage.
Vulnerable Road User: Refers to pedestrians and cyclists who are easily injured and killed
in a car-dominated road space.
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1.0 Introduction & Background
1.0 Introduction
1.0.1 Project Overview and Scope
In 2015, York Region released the Built Environment and Health Action Plan as a framework
to guide collaboration within the Region to develop health supportive projects, policies, and
programs.1 York Region has identified road safety as an integral aspect of public health and a
main concern of York Region’s residents. The Region and its municipal partners are wishing
to implement Vision Zero principles and require an equity lens to inform road safety policies
and programs.
The primary purpose of this report is to provide recommendations for the York Region to
effectively improve road safety for vulnerable populations. These recommendations
incorporate an equity lens developed through an analysis of York Region collision data and
comprehensive research into the determinants of road vulnerability. The recommendations are
aimed at enhancing the current work being done by York Region and its municipal partners to
improve road safety for York Region’s residents.
This report focuses on the safety of pedestrians and cyclists. The research used for this report
explores how spatial, socio-economic, and individual-level determinants influence the safety of
vulnerable road users, i.e., pedestrians and cyclists, but will not provide an in-depth review of
how motorist behaviour affects overall road safety.

1.0.2 Project Objectives
The primary objective of this report is to provide recommendations for York Region to effectively
improve road safety for vulnerable populations. These recommendations incorporate an equity
lens developed through an analysis of York Region’s collision data and comprehensive
research into the spatial and socio-economic determinants of traffic-related injuries and
fatalities. The recommendations are aimed at enhancing the current work being done by York
Region and its municipal partners to improve road safety for the residents of York Region.

1.0.3 Overarching Framework
To achieve an equitable transportation system for vulnerable road users, an intersectional
framework must be applied to road safety. Intersectionality seeks to understand and analyze
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the complexity of human experiences and the interconnectivity of social categorizations.2 An
intersectional approach considers historical and social context and recognizes the unique
experience of individuals.3
In addition to recognizing an individual’s unique experiences, it is crucial to understand
positionality. Positionality examines how differences in social position and power shape
identities and access in society.4 Understanding an individual’s positionality contributes to
developing an equitable system for all road users.
The development of an equitable system builds upon the relevancy of intersectionality and
positionality in relation to equity. The application of an equity lens specifically assists with
understanding the relationship between social position and access through a series of
qualitative questions. An equity lens is a framework that includes multiple questions to be
considered when making decisions regarding policies, programs, or initiatives.5 The purpose
of equity is to ensure that everyone has equal access to results and benefits.6 Equity,
specifically health equity, is determined by the conditions in which people are born, grow, live,
work, play, and age.7 Spatial determinants, socio-economic determinants, and individual-level
determinants impact an individual’s exposure and vulnerability. Vulnerability represents the
physical, economic, or social susceptibility of a person or community to sustain damage in the
case of threatening circumstances.8 The application of an equity lens can assist with identifying
determinants and protecting vulnerable populations from threatening circumstances. Applying
an equity lens to road safety assists with determining which populations face disproportionate
levels of traffic risk and prioritizing interventions to address these disparities and inequities.

1.0.4 Research Methodology
The recommendations were developed through a two-pronged approach, using both qualitative
and quantitative methodologies. An analysis of academic literature, news media, case studies,
and key informant interviews was conducted to provide insight into key road safety issues
affecting vulnerable populations within other municipalities. A review of academic literature was
conducted to identify the spatial determinants, socio-economic determinants, and individuallevel determinants of traffic injuries and fatalities. The news media review focused on analyzing
how traffic injuries and fatalities are framed within the media. The analysis also reviewed how
spatial determinants, socio-economic determinants, and individual-level determinants are
depicted within traffic-related articles. The case study analysis focused on reviewing road
safety strategies from North America, as well as the origin of the Vision Zero strategy, to provide
a review of best practices. The case studies were selected for their Vision Zero principles
and/or effective public engagement. Semi-structured key informant interviews were conducted
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with five professionals who have expertise in road safety initiatives and/or vulnerable
populations.
This was done in conjunction with an analysis of York Region collision data and site visits to
York Region intersections to understand and observe York Region’s built environment. Using
collision data from the past three years, a spatial relationship between collisions and vulnerable
communities was investigated. Furthermore, key collision trends were identified, and York
Region built environment characteristics at high frequency collision locations were evaluated.

1.0.5 How to Read This Report
This report has been organized to be either read in its entirety, or separately by specific
chapters regarding each research method. Chapters 2-7 provide research findings and insights
gathered on the topics of spatial and socio-economic determinants of traffic injuries and
fatalities. Within the chapter, each respective method draws connections between vulnerability
and road safety. The methodologies and findings from each chapter are then brought together
in Chapter 8 for a comprehensive discussion which sets the foundation for the
recommendations in Chapter 9.

1.1 Background
1.1.1 Road Safety
Traffic collisions resulting in injury or fatality have been decreasing steadily in Canada,
however, the statistics are still staggering. Traffic collisions resulted in 1,762 fatalities and
140,801 injuries in Canada in 2019.9 Approximately a third of fatalities were among
pedestrians, cyclists, and motorcyclists, while the remaining were motorists/occupants.9 The
most vulnerable age group is 25-34, as this age cohort experienced the most injuries and
fatalities.9 Risk of injury, however, is not solely associated with mode of transport or age. Recent
studies have determined a relationship between socio-economic status and traffic collisions,
generally determining that low socio-economic status and deprivation lead to greater risk of
being injured in traffic collisions.10 A 10-year study of traffic collisions in British Columbia found
that lower socio-economic status was associated with higher rates of injury collisions,
pedestrian collisions, fatal speeding collisions, and fatal collisions.11
Understanding these relationships is crucial to creating equitable road safety, yet many
municipalities have not incorporated socio-economic factors into decision-making, York Region
being one of them. The first step is understanding the regional context and collision trends.
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1.1.2 York Region
York Region is a diverse region located north
of Toronto and south of Lake Simcoe (Figure
1.1). The entire region stretches across 1,776
square kilometers and includes nine
municipalities. The Region is Ontario’s fastest
growing regional municipality, with a current
population of approximately 1.2 million
residents.12
York Region has seen a 7.5% population
increase since 2011 and is forecasted to grow
to approximately 2.02 million by 2051.12 Older
adults aged 65 and over were identified as the
fastest growing age group between 20112016, increasing by 34% from 2011 to 2016.12
Additionally, recent immigrants account for
10% of all immigrants in the Region and 49%
of the population self-identified as a
visible minority.13
Table 1.1 shows the population distribution
amongst York Region’s nine municipalities
from 2016 census data.

Figure
1.1.
Map
depicting
the
nine
municipalities in York Region (Source: York
Link)
Table
1.1.
distribution.

York

Region's

population

Municipality

Population

1.1.3 Road Safety in York Region

Vaughan

306,230

York Region has a highly developed Regional
Road transportation network which sees
approximately 2.6 million vehicle trips daily
and more than six billion vehicle-kilometres of
travel annually.14 Compared to provincial
averages, York Region experiences lower
traffic injury and fatality rates, and has been
experiencing a decline in collisions over the
past decade.14 This can be attributed to
engineering improvements, stricter legislation
and enforcement, and recent safety

Richmond Hill

195,020

Markham

328,970

King

24,510

Aurora

55,450

Whitchurch-Stouffville

45,840

Newmarket

84,220

East Gwillimbury

23,990

Georgina

45,420
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initiatives.14 Furthermore, due to the COVID-19 pandemic, and subsequent public health
measures, there was significantly less road activity in 2020, leading to a 10-year low in the
number of collisions on regional roads. However, improving road safety continues to be a main
priority for the region.
The latest York Region Traveller Safety Report (2020) identified several key collision trends
and areas where improvements can be made. In 2020, there were 4,538 collisions in York
Region, where 1,085 of which resulted in injury and 15 in fatalities.14 Pedestrians and cyclists
were involved in 181 collisions and were the most vulnerable road users: 94% of pedestrian
and 84% of cyclist collisions result in injuries or fatalities.14 Motorists were identified as being
at-fault in the majority of pedestrian and cyclist collisions, with intersections being the most
frequent collision location.14
York Region collision data will be further analyzed in Chapter 5.

1.1.4 York Region Safe Mobility Initiatives
York Region conducts on-going monitoring of collision statistics, released in the annual
Traveller Safety Report. This report summarizes the previous year’s collision data, identifying
key trends and safety measures. This monitoring is performed in conjunction with several safety
initiatives undertaken by multiple partners within the Region.
The most substantial measures have been focused on the built environment, with several road
design changes being implemented within the Region. This includes improved pavement
markings, lane realignments, improved traffic signals, implementing roundabouts, and
pavement resurfacing.14 The Region’s Transportation Master Plan and various Design
Guidelines contain approaches to improve pedestrian and cyclist safety through road and
intersection design, laying the groundwork for engineering improvements.
The Region has undertaken several enforcement initiatives, including red light cameras and an
automated
speed
enforcement
system,
both
of
which
are
aimed
at
14
changing motorist behaviour. Furthermore, the York Regional Police (YRP) developed a
Road Safety Strategy for 2018-2023. This strategy focuses on continuing education and
enforcement campaigns to reduce impaired, inattentive, and aggressive driving, promote the
use of seatbelts, and educate vulnerable road users.15
The Region has several awareness campaigns aimed at education and
changing motorist behaviour. These include campaigns aimed at ensuring pedestrians, cyclists
and motorists maintain visibility despite adverse conditions, reducing inattentive driving, and
eliminating speeding.14

CHAPTER 1: INTRODUCTION & BACKGROUND | 6

1.1.5 Vision Zero
The Vision Zero framework originated in Sweden where policies were first introduced by the
government in 1997 guided by the principle that all traffic-related injuries and deaths are
preventable. Vision Zero is the belief that “accidents” should be viewed as predictable and
preventable.16 This approach shifts away from the thinking that transportation networks
inherently cause injury or death and instead shifts the focus upon designing a complete system
that is safe for all users. In other words, Vision Zero’s goal is to eliminate severe traffic injuries
and fatalities. The Sweden case study in Chapter 4 will further discuss the original Vision Zero
approach.
Vision Zero preventative policies can be compared to public health agencies taking proactive
and preventative measures such as vaccinations against deadly diseases to prevent
widespread harm. As stated by the Centre for Active Design, “…the public health imperative
behind Vision Zero is clear: increasing the safety of our streets not only saves lives, but also
makes it easier and more enticing for people to engage in daily physical activity by walking and
biking”.17
A Vision Zero advocacy group called the Vision Zero Network created the graphic displayed in
Figure 1.2 to highlight how Vision Zero differs from the traditional approaches to road safety.
The main takeaway from the graphic is that Vision Zero requires a long-term, cooperative, and
system-wide approaches.

Figure 1.2. Comparing and contrasting traditional approaches to road safety the Vision Zero
Approach (Source: Vision Zero Network)

.
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Seeing the success in Sweden, many other countries, regions, and municipalities around the
world have also implemented Vision Zero policies in the past twenty years, as seen in Figure
1.3.

Figure 1.3. Map of countries that have adopted a Vision Zero approach (Source: Parachute
Canada).

Vision Zero policies have gained popularity across Canada, and have been introduced in the
following places:
•
•
•
•
•
•
•
•
•

Edmonton, AB (2015)
Montreal, QC (2016)
Province of British Columbia (2016)
Toronto, ON (2016)
Vancouver, BC (2016)
London, ON (2017)
Province of Manitoba (2017)
Region of Peel, ON (2017)
Brantford, ON (2018)

•
•
•
•
•
•
•
•
•

Calgary, AB (2018)
Halifax, NS (2018)
Trois-Rivières, QC (2018)
Saskatoon, SK (2018)
St. Albert, AB (2018)
Hamilton, ON (2019)
Kingston, ON (2019)
Region of Durham, ON (2019)
Surrey, BC (2019)

The non-profit organization, Parachute Canada, has been a champion of the policy in Canada
by bringing awareness to Vision Zero rationale and research. An educational campaign entitled
‘#EndDeathsOnOurRoads’ was started in 2021 by the organization to bring road safety
awareness to Canadians through social media advertisements, billboards, and partnerships
with national corporations.16
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Rationale for the Vision Zero movement is also supported by the United Nations (UN) and
World Health Organization (WHO). Both organizations support a Safe Systems Approach to
infrastructure design and policy. A report commissioned by the WHO estimated that by 2030,
traffic collisions would be the fifth most common cause of fatality globally.18 The UN predicts
that without serious intervention, 13 million fatalities and 50 million injuries because of traffic
collisions will occur worldwide by 2030.19 In response to this global concern, the UN General
Assembly passed a resolution declaring a Decade of Action for Road Safety 2021-2030, with
the overall goal of reducing traffic fatalities and injuries by 50%.19 The UN additionally added
road safety into the Sustainable Development Goals.19 As a nation, Canada has signed onto
this UN resolution and agenda goal. Additionally, Canada has created the Road Safety
Strategy (RSS) 2025 that also takes a Safe Systems Approach to promote road safety across
all levels of government, the private sector, and other non-governmental stakeholders to work
towards making Canada’s roads the safest in the world.20 From these precedents, York Region
can draw all necessary rationale to support the introduction of further Vision Zero policies.
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2.0 Academic Literature Review
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2.0 Academic Literature Review
2.1 Introduction
The objective of the academic literature review was to document the spatial and socioeconomic determinants of traffic-related fatalities and injuries. Using the trends in the findings
for spatial and socio-economic determinants, the academic literature informed the key
determinants that affect a road users' overall level of risk.

2.2 Methodology
Inclusion criteria for the literature review were developed to capture articles that would be most
relevant to the York Region context. Specifically, articles published within the last 10 years and
from the North American context were prioritized for inclusion. PubMed and Google Scholar
were used to conduct the literature searches using the terms listed below:
1. “Spatial determinants” OR “Built environment” OR “Infrastructure”
AND
“Traffic injuries” OR “Road safety” OR “Traffic collisions” OR “Road injuries” OR “Vision
Zero”
2. “Socio-economic status” OR “Socio-economic determinants” OR “Lower-income” OR
“Older adults” OR “Seniors” OR “Children” OR “Pedestrian” OR “Marginalized “
AND
“Traffic injuries” OR “Road safety” OR “Traffic collisions” OR “Traffic collisions” OR “Road
injuries” OR “Vision Zero”

The literature review team consisted of three members. One member searched the literature
using keywords related to spatial determinants; a second member searched the literature using
keywords related to socio-economic determinants; and a third member searched for literature
using key authors identified in the initial search and key journals focused on traffic injury
prevention for additional relevant sources.
A total of 53 articles were reviewed and managed with a data extraction table. The table
captured article name, year, main findings and recommendations, limitations, search terms
used, country of study, and its relevance to York Region. From here, common themes were
identified. Some themes such as “inattentive road users” and “physical disability”, could not be
categorized under the spatial and socio-economic determinant categories. As a result, a new
category – individual-level determinants – was created to capture these themes. Figure 2.1.
provides an overview of the number of included sources by determinant keyword. It is important
to note that some articles fell into multiple determinant groupings.
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Figure 2.1. Academic literature review results organized by determinant keyword, revealing
the number of sources included from each determinant.

2.3 Key Findings
Spatial Determinants
This section summarizes emergent themes from the academic literature regarding how urban
design and the built environment – referred to as spatial determinants – contribute to traffic
injuries and fatalities. The spatial determinants of road safety attribute pedestrian risks to traffic
speeds and volumes, which are shaped by land use patterns, population density, street
hierarchy and design, intersection design, and supportive infrastructure for alternative modes
of travel.
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Table 2.1. Spatial determinants of traffic collisions
Determinant

General Findings About Traffic Collision Risk

Source

Land Use

Areas with high levels of pedestrian activity (commercial zones in
urban areas) experience a higher frequency of pedestrian collisions
compared to areas with lower levels of pedestrian activity (industrial
zones, single-family suburbs)

[21], [22],
[23], [24]

•

Traffic collisions are least likely in single-family residential
areas

Areas with a greater number of schools have higher frequencies of
traffic collisions due to high pedestrian activity
Cyclist collisions are less likely to occur in areas with mixed land use

[25]

Areas with mixed land use and public park space are associated with
less severe cyclist injuries
Population
Density

Pedestrian and cyclist collisions occur more frequently in areas with
high population density
•
•

[26], [27],
[28]

Child pedestrian collisions increase with higher levels of multifamily dwellings
Higher population density increases pedestrian activity and
increases likelihood of collisions

As population density increases, individual risk does not increase
proportionally as there is a safety in numbers effect as pedestrian
numbers increase
Urban vs. Rural
Settlements

Pedestrian and cyclist traffic fatalities are more likely in rural
environments, however, collision frequency is higher in urban areas

[27], [28],
[29], [30]

Street Type &
Design

Traffic injuries and fatalities have been observed to occur at a greater
frequently on wide arterial roads with a greater number of traffic lanes.

[21], [22],
[31], [32],
[33]

Pedestrian injuries at an intersection increased by 13% with the
addition of an extra lane of traffic, likely due to longer crossing
distances increasing pedestrian exposure to traffic
Pedestrian-motorist collisions are more likely to occur on streets with
less gradient change

[34]

Pedestrian’s risk of injury and fatality increases on streets with poor
lighting and streets with parked vehicles obstructing views of the
intersection

[32], [35]

Pedestrians' perception of safety is also increased on well-lit streets,
and streets with increased signage
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Determinant

General Findings About Traffic Collision Risk

Source

Street Type &
Design

Street trees and planters reduce traffic collisions on arterial roads by 520%

[23], [36]

Street trees and planters create a well-defined edge of the road that act
as a protective factor for pedestrians on the sidewalk
Vehicle speeds over 45km/hr increase the likelihood for cyclist fatalities

[37]

30km/hr speed restrictions on roads with vulnerable cyclists is
recommended to reduce the risk of cyclist fatality
Intersection
Type & Design

An increased number of intersections along a street, and thus smaller
block sizes, is associated with lower motor-vehicle collisions and
decreased pedestrian mortality rates

[31], [38]

4-legged intersections exhibit a significantly higher risk for pedestrian
collisions than 3-legged intersections

[22]

Simplification of intersections protects pedestrians of all ages from
collisions, but primarily protects both child and older pedestrians

[39], [40]

•
•

Sidewalk availability at intersections and permissive right-turn
lanes were both associated with increased safety for all
pedestrians
Motor-vehicle collisions involving older adults are less likely to
occur at intersections with traffic lights, left-turn restrictions, and
only one-way streets

Older adults were more likely to be involved in motor vehicle collisions
at intersections with all-way stops and while performing left turns at
these intersections
Cycling
Infrastructure

Public Transit

The presence of bike lanes is associated with a 50% reduction in cyclist
injuries and areas with a high density of bike lanes reduced the number
of severe collisions for all road users

[27], [41]

The presence of cycling tracks at roundabouts and intersections, street
lighting, paved surfaces, and low-angled grades are all reduce the
number of cyclist injuries and fatalities

[41]

Pedestrian collisions were more likely to occur in areas with a high
density of public transit stops and on popular transit commute routes

[21], [26],
[39], [42]

Safety interventions should be targeted at regions with a high density of
transit stops to ensure users can safely access transit
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Socio-economic and Demographic Determinants
The review of the academic literature was also used to determine the socio-economic and
demographic determinants of road risk. Various socio-economic and demographic
determinants of vulnerability to road traffic collisions were identified, including age, income,
education, gender, visible minority groups, and newcomers or immigrants. These socioeconomic and demographic determinants also overlap with spatial factors discussed above,
thereby compounding the burden of road traffic collisions that some populations face (e.g.,
children living in denser, high-traffic neighbourhoods).
Table 2.2. Socio-economic and demographic determinants of traffic collisions
Determinant

General Findings About Traffic Collision Risk

Source

Age

School-aged children walking or cycling to school are more likely to be
involved in a traffic collision

[26], [43],
[44], [45],
[46], [47],
[48], [49]

•

As the distance between home and school increases the level
of risk increases

Children aged 15-19 are a specific group of pedestrians that are at
higher risk of being involved in a traffic collision
•
•

[10], [30],
[48], [50]

Increased exposure to traffic
More likely to engage in risk-taking behaviour

Children are at an increased risk when there is a lack of designated
play areas

[26],
[30],[43],
[45], [48],
[50], [51]

High population density, high-traffic volumes, and high-traffic speeds
contribute to a child’s increased risk for traffic injury and fatality

[26], [43],
[44], [48],
[52], [54]

Child pedestrians from lower-income families are more likely to suffer a
traffic injury or fatality

[26], [30],
[43], [44],
[45], [51]

•
•
•

More likely to live in high density areas
Roads not separated according to vehicle type
Walking in areas near major highways and roads

Children living in lower-income neighbourhoods are exposed to more
non-local traffic increasing risk
•

[26], [46],
[48], [51]

More likely to walk or cycle

Child pedestrians who belong to visible minority groups are at a
greater risk of being involved in traffic collisions

[26], [54]
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Determinant
Age

General Findings About Traffic Collision Risk
•
•

More likely to live in a densely populated neighbourhood
Increased levels of traffic

Older adult pedestrians aged 65+ are frequently identified as being
more vulnerable for traffic injury and fatality
•
•
•
•

Lower-income
individuals or
neighbourhoods

Source

Increased difficulty while walking
Fear of falling
Crossing evaluation capability
Lower levels of pedestrian confidence

[40], [52],
[54], [55],
[56]

High-traffic speeds, short crossing times and poor sidewalk quality
contribute to older adults' increased level of risk for traffic injury and
fatality

[52], [54],
[55]

Raised medians, 3-way intersections, and street trees make a positive
contribution to the safety of older adult pedestrians

[40]

Increased frequency of bus stops increases risk for older adult
pedestrians

[40]

Lower-income individuals are more likely to walk or cycle, exposing
them to more traffic

[26],
[27],[57]

Pedestrians and cyclists are at an increased risk of getting into a
collision in lower-income neighbourhoods where there is:
• Greater population density
• Greater transit use
• Higher exposure to traffic
• Presence of more major roads
• More 4-legged intersections

[10], [26]
[58],
[59],[60]

Lower-income neighbourhoods have more infrastructure that is in poor
repair putting pedestrians and cyclists at greater risk, including:
• Potholes
• Faded road markings
• Broken or missing sidewalks
• Poor or limited lighting

[60]

Traffic calming devices such as speedbumps are implemented in
higher-income regions before lower-income regions

[30], [60]
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Determinant

General Findings About Traffic Collision Risk

Source

Lower-income
individuals or
neighbourhoods

Lower-income neighbourhoods are more likely to receive non-local
traffic than higher-income neighbourhoods exposing lower-income
individuals to more traffic
• Non-locals drive at faster speeds
• Non-locals are unfamiliar with the neighbourhood’s safety
culture
• Higher-income neighbourhoods are more closed-off to nonlocal traffic lessening traffic exposure for higher-income
pedestrians and cyclists

[46],
[58],[60]

Child pedestrians from lower-income families are more likely to be
involved in a traffic injury or fatality

[26], [30],
[43], [44],
[45], [51]

•
•
•

Education Level

Gender

More likely to live in high density areas
Roads not separated according to vehicle type
Walking in areas near major highways and roads

Children from lower-income families are more likely to walk than
children of higher-income families exposing them to traffic

[46], [47],
[50], [52],
[57]

Children from lower-income families who belong to a visible minority
group are more at risk of being in a traffic collision
• More likely to walk

[26], [54]

Pedestrians with less than a high school education are more at risk of
traffic collisions
• More likely to walk
• Live in dense neighbourhoods

[27], [48],
[53], [59],
[61]

Children whose mothers have less education are more likely to cross
more roads

[47]

Men who walk and have a lower level of education are more likely to
be in a traffic collision

[27], [61]

Boys who walk or cycle are more likely to suffer a traffic injury or
fatality

[30], [48],
[50], [51]

Men who walk or cycle are more likely to suffer a traffic injury or fatality

[27], [50],
[52], [56]

Men with a lower level of education are more likely to be involved in a
traffic collision

[27], [61]
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Determinant

General Findings About Traffic Collision Risk

Source

Gender

Young, Indigenous men who walk are more likely to be involved in
traffic collision

[53]

Older men (65+) who walk are more likely to be involved in a traffic
collision
• Men are less cautious than women when crossing

[62]

Older women (65+) who walk are more likely to be involved in a traffic
collision

[53], [56]

High density, Hispanic communities are at an increased risk for traffic
injury and fatality
• Lack of active transportation networks

[26], [28],
[48], [63]

Predominately Black communities experience higher frequencies of
traffic collisions
• Lack of active transportation networks

[28], [63]

Pedestrians and cyclists in predominately Asian communities have a
lower risk of being involved in a traffic collision

[26]

Black pedestrians under the age of 65 are more likely to be involved in
a traffic collision

[52]

Young, Indigenous men who walk are more likely to be involved in
traffic collision

[53]

Indigenous pedestrians living on reserve are at a greater risk of being
in a traffic collision:
• Less safety features including guard rails, road markings,
pedestrian and cycling infrastructure
• Poor road conditions including unpaved roads, limited
maintenance, high speeds, long distances to travel, and further
distances to emergency medical services

[53]

Newcomers under the age of 65 have an increased risk for traffic injury
and fatality while walking or cycling
• This may be due to transferring between safety cultures
• More likely to walk or cycle, increasing their exposure
• Inadequate access to appropriate resources to support safe
cycling

[26], [48],
[63]

Race

Immigrants or
Newcomers
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Individual-level Determinants
Individual-level determinants include individual behaviours and abilities that may place
individuals at greater risk of traffic injuries and fatalities. Several individual-level determinants
associated with individual behaviour include distractions from technology-related use, motorist
aggression, and the forgoing of protective equipment. Differences in cognitive and physical
abilities such as having a neurodevelopmental disorder or mobility impairment may alter
perception of road layouts and road-crossing behaviour. These individual-level determinants
may overlap and allude to some of the spatial determinants identified at the start of this section,
pointing to how the built environment is an important contributing factor to increasing risk of
traffic injuries and fatalities.
Table 2.3. Individual-level determinants of traffic collisions
Determinant

General Findings About Traffic Collision Risk

Source

Inattentiveness

Inattentive driving increases risk for collisions

[64], [65]

Frequent mobile phone usage affects driving performance by
contributing to slower reaction times, being a distraction from adhering
to traffic signals, and reducing the ability to drive within the correct
lane

[64]

Mobile phone usage among pedestrians and cyclists causes
distraction and sensory deprivation, negatively affecting the perception
of the auditory environment

[65]

Headphone usage among pedestrians causes distraction and sensory
deprivation, increasing risk of being involved in a traffic collision

[66]

Wearing headphones is the most common technology-related
distraction among cyclists and increases risk of being involved in a
traffic collision

[67], [68]

Motorist
Aggression

Motorist aggression, more commonly known as “road rage”, is
associated with higher risk of collision

[69]

Use of
Protective
Equipment

Helmet usage is low among bike share cyclists and men

[67]

Helmet usage is less frequent among older students in the tenth grade
or higher increasing their risk of severe injury if they are in a collision

[48]

Road Safety
Knowledge

Road safety education reduces the likelihood of being involved in traffic
collisions

[59]

Children whose parents are informed about road safety practices have
increased helmet use and safe cycling practices

[54]

Road safety education among children does not guarantee improved
road safety knowledge

[54]
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Determinant

General Findings About Traffic Collision Risk

Source

Cognitive
Impairments
and Neurodevelopmental
disorders

People with Alzheimer's are more vulnerable to traffic collisions due to
differences in road-crossing behaviours as a result of being more
affected by daylight conditions, faster vehicle speeds, and short time
gaps to cross the road

[55]

Age-related visual cognitive decline such as diminished visual
processing speeds and lower selective visual attention places older
adults at greater risk of traffic collisions

[70]

Individuals with Attention Deficit Hyperactivity Disorder and DCD tend
to choose unsafe crossing gaps

[71]

Individuals with ASD perceive road layouts differently

[71]

Children with intellectual disabilities have difficulty finding safe places
to cross the road

[71]

People using wheelchairs face a substantial disparity in pedestrian
mortality
• Poor pedestrian environments and infrastructure (e.g., lack of
traffic controls and crosswalks) increase pedestrian death risk
among wheelchair users

[72]

Mobility
Impairments

2.4 Limitations
Finding all the determinants of traffic fatalities and injuries is challenging considering the scope
is broad. It is recognized that not all determinants of traffic fatalities and injuries have been
identified. For instance, the topic of “political will”, which may create hindrances such as timely
renovation of roads and sign boards, is briefly touched upon in a paper written by Kulharni and
may be a determinant that could impact a road user’s vulnerability. 64 However, the decision to
focus on spatial and socio-economic determinants was based on what would be most
applicable to the York Region context.
Another limitation is that many of the studies examined in the literature were context dependent.
While similar patterns emerged that indicated some of the built environment, socio-economic,
and individual-level determinants, spatial analysis and observations may reveal more accurate
determinants that exist within York Region’s context. Additionally, as a result of the refined
search strategy, other determinants of traffic fatalities and injuries such as the presence or
absence of accessibility features, homelessness, employment, food security, and access to
health services were not reviewed or identified. The common themes that emerged from the
literature review also produced an additional category of road traffic collision determinants.
Consequently, with the addition of a third category as a result of the initial search strategy, it is
recognized that there may be additional literature on determinants that was overlooked.
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For example, determinants that may have been overlooked in the literature review include the
extent of the vulnerability of older adults and the impact of race on vulnerability from an Ontario
perspective. However, there were limited sources located that specifically discussed older
populations and their relationship to traffic collisions. This topic is still important to consider,
especially as older adults are frequently referred to as a vulnerable population in much of York
Region’s literature, as well as in the various sources that were identified in the literature review.
Race was also determined to be a factor that can influence a road users' level of risk. However,
studies that were reviewed looking at race were primarily based on data from the United States.
There was only one study found on Indigenous populations and it was based in British
Columbia. More studies on race that reflect Canadian populations would have been beneficial
for the context of the study.
Lastly, the terminology used in academic sources may have led to limitations in the findings.
For example, studies utilized the term “safety culture” when referring to newcomers and their
relationship to road traffic. The term “safety culture” is vague and may generalize how
newcomers may experience road traffic in the North American context.

2.5 Conclusion
The academic literature identified lower-income individuals, older adults, youth (particularly
school-aged children), immigrants and newcomers, and racialized individuals as vulnerable
populations. Additionally, individuals who hold multiple at-risk identities face a
disproportionately high risk of being involved in traffic collisions.
Several individual-level determinants were identified in the academic literature review. These
determinants place emphasis on an individual’s behaviour or ability as factors that increase
traffic collision risk. By drawing attention to the individual's level of ability or behaviour, this
shifts the responsibility of any collisions onto the individual. Instead, other underlying spatial or
socio-economic determinants that create inequities should be criticized when traffic collisions
occur.
In both the socio-economic determinant and individual-level determinant categories, several of
the identified determinants referenced spatial determinants as a contributing factor to
increasing risk of traffic injury and fatality. With both socio-economic and individual-level
determinants referring to spatial determinants, this indicates that the current built environments
are facilitators of risk. People in positions of power, such as planners, policymakers, and road
engineers, must reflect upon the design and implementation of these spaces to ensure safe
and livable streets for all road users.
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3.0 News Media Review
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3.0 News Media Review
3.1 Introduction
An extensive review of relevant news media was conducted to better understand how the
determinants of traffic injuries and fatalities in North America are being framed in the media.
This is an important exercise as the ways in which news media frame particular issues influence
how those issues are addressed through public policies and other mechanisms. Similar to the
academic literature review, the news media review focused on the framing of spatial and socioeconomic determinants of traffic collisions, with an emphasis on which populations news media
identified as vulnerable to road safety issues.

3.2 Methodology
The search for relevant news media was guided by a series of
pre-developed search terms (see Appendix A: News Media Search Terms
for a complete list of search terms). Using the database Factiva, eligible
articles were published after 2009 and based on the North American
context. Articles that specifically focused on York Region and Ontario were
prioritized for review. Findings from the news media review were organized
into three topics: spatial determinants, socio-economic determinants, and
individual-level determinants. Figure 3.1 provides a breakdown of the
region the article is from, while Figure 3.2 provides an overview of the
Figure 3.1. News media
number of sources reviewed for each determinant keyword. It is important
review article breakdown
to note that some articles fell into multiple determinant groupings.
by geographic region.

Figure 3.2. News media review results organized by deter minant keyword.
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3.3 Key Findings
Spatial Determinants
Several common themes emerged regarding spatial determinants of traffic collisions including
street design, speed limits, traffic calming, time of day, intersections design, and red-light
cameras.
Street Design
Pedestrian unfriendly street design, and its connection to traffic fatalities, was a common theme
in the news media. For example, one article highlighted the historically high rates of pedestrian
fatalities in Florida that were subsequently reduced through policies that both accommodated
and supported pedestrian and cyclist safety.73,74 In Ontario specifically, Scarborough has faced
media scrutiny for poor road design, with critics calling into question the common use of wide
roads that facilitate high volume and high-speed traffic.75 In 2018, Scarborough accounted for
46% of all pedestrian deaths in the GTA, despite the borough containing just 23% of the GTA’s
population.75 Communities across Ontario have similarly faced criticism about road design,
specifically around it being unsupportive for children walking to school.75 Thus, the media also
emphasized the need for more programs and measures to slow down and remove traffic from
particular streets to enable children to safely walk to school.75
Speed Limits
The association between high-speed and fatal collisions was common across a wide variety of
articles reviewed. For instance, in the United States, 75% of all fatal pedestrian collisions
happened in zones where the speed limit was 50 km/hr or higher.77 In Canada, several studies
have confirmed that higher speed limits are associated with increased fatalities. 76,78,79
Researchers in Quebec, discovered that the number of fatal accidents on the province’s roads
decreased from 4% to 1% when speeds were lowered by at least 20km/hr.78 Additionally, a
study surrounding Quebec and British Columbia’s highways found that when speed limits were
increased by 10km/hr, the number of fatal incidents increased by over 20%.79 Overall, high
speeds were associated with higher risk for both motorists and pedestrians.
Traffic Calming
Several articles focused on the absence of traffic calming measures and the occurrence of
traffic collisions. For example, in both Bracebridge and Peterborough, Ontario, recent articles
noted that busy intersections associated with traffic collisions have a lack of installed traffic
calming measures.80,81 The use of zigzag traffic calming measures was also criticized regarding
their ineffectiveness of traffic calming in Markham, Ontario. Critics claimed that rather than
producing the intended effect of slowing vehicles down and providing a safer experience, the
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opposite was happening, and vehicles were being forced closer to cyclists, increasing the risk
of traffic injuries and fatalities.82
Time of Day and Pedestrian Density
The time of day was also identified as a spatial determinant of risk. For example, traffic
collisions generally peak during rush hours, when the highest number of people are on the
road.83 In Toronto, pedestrian collisions increase by over 30% during evening commute
hours.84 This trend has also been mirrored in York Region, with the highest proportion of
incidents occurring during the morning and afternoon rush hours when the streets are at their
busiest.85 Additionally, nighttime hours also see a disproportionate amount of traffic collisions.
For example, while roads see substantially less traffic at night, 50% of traffic deaths occur at
night.86 Furthermore, a 2018 report found that in the United States 76% of pedestrian fatalities,
and 50% of cyclist fatalities, occur at night.87 All in all, the time of day significantly impacts the
level of risk and exposure for pedestrians and cyclists.
Intersections
The increased frequency of traffic collisions at high-traffic intersections was a commonly
discussed theme in the news media. Vancouver, for example, has seen high rates of collisions
at a few intersections, particularly those where high volumes of motorists, cyclists, and transit
riders converge.88 In British Columbia, intersections have proven to be one the deadliest places
for pedestrians, accounting for 75% of all collisions involving pedestrians.89 Ontario cities, such
as Ottawa, have also struggled with high rates of collisions at busy intersections. 90 As well,
according to an annual road safety report, the majority of all collisions in York Region happened
at an intersection.85 To conclude, it is clear intersections play a significant role in the
relationship between vulnerable populations and road safety.
Lack of Red Light Cameras
Red light cameras, and their efficacy, was a popular topic of focus in news media. One article
noted that Toronto’s introduction of 50 red light cameras has had a substantial positive impact,
with the percentage of speeding vehicles in 40 km/hr zones falling from 49% to 28% within a
year of implementation.91 Meanwhile, the introduction of red light cameras at 20 intersections
in York Region led to a 50% reduction in collisions,92 and a 72% reduction in T-bone
collisions.93,94 At the Green Lane and Yonge Street intersection, incidents dropped from 14 in
2013 to only four in 2014, while the Highway 7 and Weston Road intersection saw a reduction
from 15 to 9 incidents over the same time frame. 93 The presence of red light cameras was
found to be a successful tool for reducing traffic collisions.
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Socio-economic & Demographic Determinants
The socio-economic determinants that emerged from news media coverage of road safety
included race, age, vulnerable road user type, and neighbourhood income.
Race
The burden of traffic injury and fatality is not shared equally, and a person’s race plays a
significant role. One trend in the news media was that traffic injuries and fatalities often
disproportionately affect people of colour, including, Black, Latino, and Indigenous communities
across North America.95, 96 For example, in Berkeley, California, the highest injury corridors are
all clustered around Black and Latino neighbourhoods with underfunded infrastructure. 97 Just
south of Berkeley, in Los Angeles, there are a small number of streets that account for a
significant share of the traffic fatalities in the city. Concentrated in Black and Latino
neighbourhoods, the cities “high injury network” makes up 70% of the total traffic fatalities in
the region.98 Unfortunately, this trend is not limited to California and was common among
numerous articles spanning across different states. In fact, from 2010 to 2019, Black people
were killed by motor vehicles at a rate 82% higher than the rest of the population.99 Possibly
due to Canada’s lack of socio-economic data collection, our search uncovered very little in the
news media about the relationship between a person’s race and road safety. Therefore, it
should be noted, this section largely drew from American sources.
Age
Age was another demographic determinant that was mentioned in several articles. In general,
older adults, those above 65, are disproportionately affected by road violence. For example, in
2017, older adults made up over 20% of those killed in pedestrian-motorist collisions in the
United States.100 In Canada, cities and regions are faced with the same trend. In Toronto,
pedestrian fatalities among older adults are on the rise from already dangerously high
numbers.101 The percent of pedestrian deaths where the victim was over 65, increased from
60% in 2016 to 80% in 2019.101 Overall, the staggering statistics of older adults
disproportionately involved in traffic injuries and fatalities reinforce their increased level of risk
and vulnerability.102
Vulnerable Road Users
Pedestrians and cyclists are well-established vulnerable groups with regards to traffic injury
and fatality. According to several articles, despite overall traffic fatalities stagnating or
decreasing over the past decade, incidents involving pedestrians and cyclists have been
increasing. For instance, spanning from 2010 through 2019, the United States saw a 51%
increase in pedestrian fatalities.103 Meanwhile, over the same period, the number of
passengers and motorists killed annually remained relatively the same. In Canada, from 2010-
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2016, pedestrian deaths increased by 11%, despite the total number of traffic fatalities
decreasing by 15% over that same period.104 Additionally, cyclists in both the U.S. and Canada
are facing the same trend; while overall deaths are decreasing on roads, cyclist deaths are on
the rise.87 In York Region, from 2008-2016, crashes involving pedestrians and cyclists rose 3%
annually. This trend has led to public outcry in the region, and even the development of a
community-led safety task force in Vaughan.105 Overall, the increase in cyclist fatalities in York
Region is alarming and requires intervention.
Neighbourhood Income
Neighbourhood income levels were also commonly mentioned in the newspaper articles that
were reviewed. Overall, pedestrians in lower-income neighbourhoods account for a
disproportionate share of the victims of traffic injuries and fatalities. A review of traffic fatalities
in the United States from 2008-2012 revealed that the pedestrian fatality rate is double in lowerincome communities, in comparison to higher-income neighbourhoods.106 In Ontario, several
studies have explored the link between lower-income neighbourhoods and traffic collisions. For
example, between the years 2005-2018, children in lower-income areas were 52% more likely
to be struck by a vehicle than those living in higher-income neighbourhoods.107 In Toronto
specifically, from 2008-2018, collisions in which a pedestrian was killed or seriously injured
occurred 50% more often in lower-income communities compared to higher-income
communities.108 All things considered, lower-income neighbourhoods are disproportionately
involved in traffic injuries and fatalities.

Individual-level Determinants
Individual-level determinants such as mobile phone and headphone use, clothing, and
inattentiveness were commonly reported in the media as contributing factors to traffic collisions.
Mobile Phone Use and Headphone Use
The use of mobile phones was frequently discussed in articles reporting on traffic collisions.
Motorists’ use of hand-held electronic devices while driving significantly reduces their attention
and increases the risk of a collision.109 In 2016 alone, the number of fatal crashes involving
mobile phones rose 87.5%, while non-fatal mobile phone-related accidents rose 48%.110
Additionally, pedestrians’ use of mobile phones while walking has been noted as a direct factor
in traffic collisions.111 The use of mobile phones while walking or crossing a street has been
identified as the cause behind hundreds of pedestrian mishaps. 111 In response to the increased
use of mobile phones while driving or walking, numerous articles outline safety tips to avoid
collisions, with law enforcement agencies emphasizing the need for pedestrians to look up from
their phones while walking.112
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Wearing bright clothing
The colour of road users’ clothing was a commonly noted theme in news media coverage of
road safety. Pedestrian and cyclists wearing dark clothing were often documented as a factor
in traffic collisions. In one case, Halton Regional Police noted that a pedestrian struck and killed
by a car was wearing dark clothing and walking on a poorly lit road, which may have been a
contributing factor in the collision.113 The colour of pedestrian and cyclist clothing is frequently
mentioned, and law enforcement urge pedestrians to wear reflective clothing and make eye
contact with motorists prior to crossing at a marked crosswalk.112, 114 However, the emphasis
placed on a pedestrian’s or cyclist’s clothing puts the onus on vulnerable road users to avoid
being struck by a vehicle rather than placing the responsibility on motorists to drive with caution
and care.
Inattentiveness
Inattentiveness of all road users is a common trend identified as a contributing factor to traffic
collisions. Inattentiveness can also include the use of mobile phones or headphones while
driving, walking or cycling. Between 2008-2012 in the City of Toronto, "inattentive" pedestrians
were about 40% more likely to be injured or killed in a collision with a vehicle. 112 The
inattentiveness of motorists contributes to motorist error and has been found to be increasing
in pedestrian and cyclist collisions.115 In 2017, the Ontario Provincial Police (OPP) reported
that inattentive motorists were the source of 83 traffic fatalities, surpassing speed-related
deaths, alcohol-related deaths, and lack of seat belt use. Since 2009, 692 people have been
killed on OPP-patrolled roads in collisions that involved an inattentive motorist. Additionally, in
2017, the OPP responded to 8,711 non-fatal crashes that were linked to a motorist’s
inattentiveness.116 In the City of Hamilton specifically, inattentiveness was the leading
contributing factor to all traffic collisions.117 Evidently, inattentiveness of all road users,
specifically motorists, was reported as a contributing factor to traffic collisions across Ontario.

3.4 Limitations
While this chapter explored a variety of determinants related to traffic injuries and fatalities, we
recognize that the presented list is not exhaustive and could be expanded in further research.
Similar to the literature review, we chose to focus on spatial, socio-economic, and individuallevel determinants as we deemed these the most relevant to the York Region. To ensure the
scope of the project was not too broad, research on topics such as political or bureaucratic
determinants were not included, and thus could be explored in future research projects.
Additionally, this research was limited in the sense that news articles are often short and
provide limited detail in comparison to scholarly articles. Therefore, the available relevant
information contained in reviewed articles was often brief and lacking in depth.
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Additionally, there were limited newspaper articles that discussed the relationship between
race and traffic collisions in Canada. Therefore, the findings regarding race largely drew from
American sources. This limited the findings and likely made them less applicable to the York
Region population.
As well, the different terminology used in various newspaper articles may have limited the
research findings. For example, as the research progressed, it was noted that some articles
preferred terms such as ‘traffic violence’, or ‘road violence’, while others used terms such as
“fatal collisions”. Therefore, using the original search strategy, articles containing particular
terminology and vocabulary may have been missed.

3.5 Conclusion
The news media review identified a series of spatial, socio-economic, and individual-level
determinants that increase the risk of traffic injuries and fatalities. In completing the research,
it was found that many news articles tended to emphasize and focus on individual-level
determinants such as mobile phone use, rather than criticize spatial determinants such as lack
of infrastructure. Additionally, many of the news articles which discussed individual-level
determinants framed the victimized pedestrian as the at-fault road user. For instance, blaming
a pedestrian wearing headphones for being hit by a car, as opposed to discussing the physical
elements that could have influenced the collision, was common.
Overall, news media can shape public perception regarding collisions and who is at fault. The
use of particular language impacts how the issue is framed, for example, the term ‘violence’
grabs people's attention, while ‘accident’ implies no one is held accountable. In general, this
review used the most accurate terminology and therefore did not perfectly mimicking the
original authors terminology. However, we encourage the use of non-diminishing language
when considering road safety.
Through the news media review process, several vulnerable populations who were involved
with a disproportionate number of traffic collisions were also identified. These include older
adults, visible minorities, those living in lower-income neighbourhoods, pedestrians, and
cyclists. Based on these findings, it is recommended that York Region prioritizes engagement
with the identified vulnerable populations. This aims to break down barriers in communication
and more effectively understand how vulnerable populations are affected by traffic collisions.
Additionally, effective strategies identified in the spatial determinants section of this Chapter
should be expanded and/or introduced in the York Region. For instance, expanding the region’s
red light camera program and reducing speed limits on high-collision roads.
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4.0 Case Study Analysis
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4.0 Case Study Analysis
4.1 Introduction
Four case studies were identified and examined to determine the best approaches to Vision
Zero based on its implementation in other jurisdictions. The case study analysis informed useful
road safety strategies which may be applicable to York Region. The case studies were selected
based on their strategies for implementing Vision Zero principles, monitoring of implementation
approaches, an application of an equity lens, and/or effective public engagement. The following
case studies were examined:
1. Renewed Commitment to Vision Zero: Intensified efforts for transport safety in
Sweden118
2. New York City Vision Zero Action Plan119
3. City of Edmonton Safe Mobility Strategy 2021-2025120
4. Region of Peel Vision Zero Road Safety Strategic Plan121

4.2 Methodology
Sweden’s Vision Zero report was selected to examine the origin of the Vision Zero movement
and to better understand the core elements that are needed to apply a Vision Zero approach.
New York City’s Vision Zero Action Plan was chosen as it was the first North American city to
implement Vision Zero and encountered numerous barriers to reducing traffic injuries and
fatalities. The City of Edmonton’s Safe Mobility Strategy was a Canadian example that
successfully applied an equity lens and collected lived experiences as a qualitative research
methodology. These strategies align with York Region’s goals of effectively engaging
vulnerable populations to enable regional and municipal safe mobility initiatives that support
greater health and social equity. Lastly, Peel Region’s Vision Zero Strategic Plan was selected
due to its collision data collection methodologies, public engagement, and regional priorities,
in addition to having a similar upper and lower-tier government structure to York Region and
its municipalities.
The qualitative analysis of the four case studies identified the strengths, limitations, and lessons
learned for each case study. The key takeaways were summarized and incorporated into the
final recommendations to be utilized by York Region. The complete analysis of each case study
is detailed in the following section.

4.3 Case Studies
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Case Study: Sweden
Title of
Report

Renewed Commitment to Vision Zero: Intensified efforts for
transport safety in Sweden118

Name of
Riksdag (Government Offices of Sweden)
Coalition
Location

Sweden

When it
Started

In 1997 Vision Zero was initially introduced by Swedish government,
and the commitment to Vision Zero ideals were renewed in 2016.

Context and Background
In 1997 the Swedish Government developed Vision Zero, a long-term strategy for
improving road safety. The Vision Zero approach focuses on designing
transportation systems for all road users with the ultimate goal of eliminating injuries
and fatalities on Sweden’s roads. Sweden successfully reduced traffic injuries and
fatalities by half between 2000 and 2010. However, following 2010, Sweden
experienced a stagnation of results. This stagnation required Sweden to make a
new commitment to Vision Zero in 2016. The purpose of the new commitment is to
present targets and challenges in areas of transportation safety and determine the
direction for future improvements. The new Vision Zero policy aims to bring Sweden
closer to zero traffic injuries and fatalities.

Vision Zero Framework
Sweden
implemented Vision
Zero policies across
all
transportation
systems extending
beyond
roadways
and including rail,
maritime, and air
transportation.
Prior
to
1997,
Sweden did not have
4.1. The principles, core elements, and action areas of
an official road safety Figure
the Safe Systems Approach incorporated in the Renewed
strategy
that Commitment to Vision Zero (Source: Vision Zero Challenge).
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incorporated a Safe Systems Approach.
Simply put, the Vision Zero approach places the responsibility of imposing safety
standards on those who own and manage infrastructure opposed to those who use
it. Additionally, the renewed Vision Zero strategy emphasizes the importance of
cooperation across the various organizations and agencies that manage
transportation systems, to reduce traffic injuries and fatalities.

Summary of Key Findings
Sweden has successfully implemented Vision Zero policies and transformed the
approach to road safety. The Swedish Transport Administration reported that
between 2000 and 2010, the total number of traffic fatalities was halved. The
reduction in traffic fatalities is attributed to the widespread implementation of the
Vision Zero approach and various improvements to the overall transportation
system, specifically improvements to vehicle fleets and road infrastructure. The
Renewed Commitment to Vision Zero focuses on designing roads so that collisions
do not end in serious or fatal injuries. The policy outlined numerous safety measures
such as barrier separation of roads that reduce the possibility of a collision,
widespread reduction in speed limits, and implementation of traffic calming
measures in urban areas. Additionally, Sweden has improved their data collection
system through the incorporation of multiple inputs. The STRADA database
includes information from the Swedish Police and hospitals to receive full coverage
in statistics of traffic injuries. The introduction of an extensive data collection
methodology has led to efficiencies in identifying problem areas and creating datadriven solutions. For instance, research found that about 60% of fatalities are
motorists, emphasizing the importance of developing built environment
improvements, that reduce the risk of fatalities. The commitment to improving road
safety for both motorists and active transportation users was essential in Sweden’s
recommitment to Vision Zero.

Strengths
The implementation of the Vision Zero framework in Sweden has been a proven
success. A key strength of Vision Zero is the emphasis of a systems wide approach
that recognizes human error is inevitable. With this understanding, the Vision Zero
approach seeks to mitigate the risk of traffic collisions generated by human error. It
is crucial to account for human error through proactive transportation planning
instead of reactive planning. Proactive planning seeks to recognize areas of concern
prior to the occurrence of a traffic injury or fatality.
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Additionally, the Renewed Commitment to Vision Zero policy identifies challenges
and opportunities of factors influencing road safety. For instance, the policy
considers the impact of external factors such as traffic volume and composition. The
policy provides a well-rounded analysis of all factors contributing to road safety and
identifies the programs in place to address such factors. Furthermore, the policy has
improved upon existing programs and introduced new programs to address factors
contributing to road safety.

Limitations
Although Vision Zero is globally recognized as an effective approach to road safety,
Sweden’s Renewed Commitment to Vision Zero policy does not clearly incorporate
an equity lens. The policy does identify the intention to improve road safety for
vulnerable road users, which they define as pedestrians, cyclists, and motorcyclists,
however, the only demographic or socio-economic determinant mentioned was
older age.
Research findings indicated that the number of cyclists and pedestrian fatalities in
Sweden has declined, but not nearly as much as motorist fatalities. Additionally,
cyclists account for the largest portion of serious traffic injuries, which could be
attributed to the increase in cycling activity. While the identification of cyclists and
pedestrians as vulnerable road users exemplifies an effort to consider vulnerable
populations, there needs to be a greater consideration of the additional demographic
or socio-economic determinants that further increase vulnerable road users' level of
risk.
The exclusion of an analysis of risk and exposure for vulnerable road users limits
the success of Sweden’s approach to reducing traffic injuries and fatalities, as it
essentially ignores socio-economic determinants of collisions. Furthermore, the
Renewed Commitment to Vision Zero policy does not discuss a specific
engagement approach for understanding the contributing factors to vulnerable road
users’ disproportionate level of risk and their ideas for road safety solutions. The
Vision Zero policy discussed the importance of cooperation amongst agencies,
including government agencies and civil society organizations, but did not mention
the importance of public input beyond volunteer organizations. Additionally, the
principle of ‘cooperation’ does not extend beyond those in decision-making roles
and enforces road safety solutions decided on by experts and design standards.
The absence of an equity lens and a distinct approach for engaging with the public
hinders the overall success of Sweden’s approach to reducing traffic injuries and
fatalities, specifically amongst vulnerable road users.
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Lessons Learned
Although Sweden’s government structure differs from York Region, the overall
Vision Zero approach could be applied to the Region. Sweden’s Vision Zero
approach is a monumental framework that challenges the current approaches to
road safety. The key takeaways from Sweden’s Renewed Commitment to Vision
Zero is the importance of a holistic view of road safety through a safe systems
approach as well as the necessity of cooperation amongst agencies. The application
of a safe systems approach is crucial as it aims to develop and improve mobility
networks for all road users. Additionally, although York Region does not have the
constraints of adhering to the standards of the European Union, the emphasis on
cooperation between agencies and comprehensive management in Sweden’s
strategy is greatly applicable to York Region. To ensure a safe transportation system
for all road users, improvements must be made to the built environment,
engagement strategies, data collection methodologies, and cross-collaboration
between key decision-makers.
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Case Study: New York City
Title of
Report

NYC Vision Zero Action Plan119

Name of
Vision Zero Task Force in New York City
Coalition
Location

New York City, New York, USA

When it
Started

The process towards Vision Zero in New York started in 2014 with
63 initiatives to reduce traffic related death and serious injuries on
the streets of New York City.

Context and Background
New York City was the first North American city to commit to Vision Zero. The
municipal government of New York decided the prevalence of traffic injuries and
fatalities is unacceptable and preventable through the implementation of Vision Zero
policies. As a result, the Vision Zero Action Plan was created by the City as a
foundation for ending all traffic injuries and fatalities on the streets of New York
City. The Vision Zero Action Plan was created in 2014 as the initial step to make
New York City streets safer.
Vision Zero is a critical effort to provide New Yorkers with the opportunity to live safer
lives. The Vision Zero Task Force of New York City is comprised of various key
member agencies and offices, such as City Hall, Mayor’s Office of Data Analytics,
the Police Department, Law Department, Department of Health & Mental Hygiene,
and Taxi & Limousine Commission, that work together to coordinate initiatives. A
core part of their Vision Zero approach was communicating with the public to raise
awareness of high-risk driving choices and engage with New Yorkers about their
concerns and ideas for safety solutions. The Action Plan was created through the
analysis of traffic collision data from 2008 to 2012 to understand the nature
and causes of traffic collisions in New York City and to create strategies that can
effectively protect people on the streets.
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Vision Zero Framework
New York City’s Vision Zero initiatives consider traffic collisions as a policy issue
which can be reduced through the implementation of various strategies to make
streets safer. Based on the analysis of their traffic collision data, four frameworks
were used to implement safer street initiatives. The four frameworks used in the
plan include: law enforcement, legislation, street design and regulation, and public
education.
Table 4.1. The four frameworks used in the New York City Vision Zero plan.
Four
Frameworks
Law
Enforcement

Safer Street Initiatives Examples
Enhance training of officers on recording crashes for future analysis
Increased enforcement at problematic intersections
Deployment of speed cameras and red-light cameras

Legislation

Full local authority over speed limits and red-light cameras
Increase penalties for dangerous driving
Creation of the Hayley and Diego Law - “Failure to exercise
due care” for additional enforcement tools against drivers who
carelessly injure pedestrians and cyclists

Street Design Changes to signals
and
Street geometry and markings
Regulation
Turning and parking regulations
Public
Education

Demonstration on Truck’s Eye View to show blind spots

Key Findings
New York City’s 6-year report for the Vision Zero Action Plan attributed an increase
in bicycle trips to the creation of more cycling infrastructure and proper timing signals
which reduced the time that cyclists need to stop. However, in 2019, there was an
increase in cyclist fatalities, which could be attributed to the failure of certain Vision
Zero strategies or due to the increased cyclist activity. Overall, New York City was
successful in increasing cyclist ridership but was not successful in reducing cyclist
fatalities. It is inconclusive whether Vision Zero strategies were the reason for the
reduction in motorist-pedestrian fatalities as fatalities were decreasing before New
York City implemented Vision Zero in 2014.
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New York City combined the efforts of its community, governments, and private
industries to work towards implementing initiatives for safer streets. New York City
created the Vision Zero Task Force which is a group of key agencies and local
stakeholders who work together to organize road safety strategies and initiatives,
including street safety outreach programs at schools, awareness campaigns and
increased enforcement of speeding violations. The establishment of the permanent
Vision Zero Task Force created consistent efforts towards New York City’s Vision
Zero and ensured that there is an active role in overseeing initiatives and tracking
the progress in reducing collisions. Further, this task force is broken into working
groups to consult on specific sections of the Vision Zero strategies. These working
groups include data, marketing, fleet (large vehicles), and bicycle monitoring
groups, which have been created to delegate responsibilities and create crosscollaboration within the task force.

Strengths
New York City’s Vision Zero initiatives have gained both national and international
attention as an example of a best practice in road safety, particularly due to the
City’s data-driven approach.
A 6-year report was
completed in 2020 to
review the changes in road
safety
following
the
implementation of Vision
Zero in New York City.122
Figure 4.2 compared traffic
fatalities
data
by
transportation mode in
New York City from 20002019. Although the number
of traffic fatalities did not
decrease consistently year
by year, there was an
overall trend of decline in
fatalities
among
pedestrians and motorists. Figure 4.2. Comparing traffic related fatalities data in New
However, it is difficult to York City (2000-2019) (Source: New York City Mayor's Office
of Operations).
solely credit the Vision
Zero initiatives with these
results as the decline in fatalities had been occurring prior to the implementation of
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the Vision Zero Action Plan. The Vision Zero 6-year report does not explain the
reasoning for the decline in fatalities prior to the Action Plan, making it difficult to
determine the success of Vision Zero in reducing traffic fatalities.

Limitations
Although pedestrian and motorist fatalities have declined in the past 20 years, cyclist
fatalities remain consistent. The 6-year report focused on the “success” of the
bicycle infrastructure, as there was an increase in bicycle trips among New Yorkers,
however, the number of cyclist fatalities involved in traffic collisions did not
decrease. It is difficult to assess whether this is a failure of the Vision Zero program
or a symptom of success as there were more people cycling due to improved
infrastructure.
New York City Vision Zero initiatives focused on painted bicycle lanes which did not
provide perceived safety for cyclists. Most cyclist collisions occur in the outer
boroughs of New York where there is a lack of comprehensive bike lanes. Cyclists
are calling upon the Visons Zero Task Force for separated bicycle lanes that
connect to more areas of the city to prevent cyclists from being in dangerous traffic
situations alongside motorists.123
Overall, New York City’s Vision Zero plan is commonly referred to as a Best Practice
of Vision Zero strategies, but the inconclusive results of this Action Plan make it
difficult to firmly draw any conclusions regarding the success of road safety
strategies in New York City.

Lessons Learned
New York City used a data-driven approach to assess the success and failures of
the implementation of the Vision Zero approach. Data-driven decisions allowed for
the monitoring of traffic collisions before and during Vision Zero implementation in
the city. Using data to identify collision trends is crucial for monitoring traffic flows
and identifying dangerous intersections. York Region should continue to collect
collision data as well as collect data on the individuals involved in collisions to
measure the success of safety improvement initiatives.
New York City exemplified the importance of connectivity within the city.
Connectivity has proven to reduce risk to cyclists and pedestrians as well as
increase the attractiveness of using active modes of transportation. Connectivity of
active transportation networks is crucial for cyclists and is a strategy that York
Region should implement to improve connectivity within the Region.
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Case Study: City of Edmonton
Title of
Report

Safe Mobility Strategy (SMS) 2021-2025120

Name of
Vision Zero Edmonton
Coalition
Location

Edmonton, Alberta

When it
Started

The process towards Vision Zero in Edmonton started with the Road
Safety Strategy in 2016-2020.

Context and Background
In 2016, the City of Edmonton released the first Road Safety Strategy 2016-2020,
and thus far, there has been a reduction in traffic collisions in the city. Since 2016,
the safe mobility strategy has been improved to achieve the long-term goal of zero
traffic fatalities and serious injuries. The 2021-2025 strategy is based on five years
of collision data, lived experience data, and lessons learned from road safety
initiatives and strategies around the world.

Purpose of the Safe Mobility Strategy
The purpose of the Safe Mobility Strategy is to achieve Vision Zero through creating
safe and livable streets in Edmonton. Edmonton wants to grow their city into a city
that is built for people and generates a broader societal benefit. The Safe Mobility
Strategy uses the guiding principles of Vision Zero, in addition to the four strategic
goals set out in ConnectEdmonton, the City’s Strategic Plan, to generate broader
societal benefits. The principles of the Safe Mobility Strategy are outlined in the
following:
•
•
•
•
•

We all move
We all deserve to move safely
We are connected
We are successful when we work together
We are informed by analytics, lived experience and research
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Vision Zero Framework
The Safe Mobility Strategy seeks to achieve Vision Zero by changing the
conversation in two critical ways:
1. Explicitly connecting road safety to the vision and goals
of ConnectEdmonton and the City Plan.
2. Building upon the traditional disciplines of engineering, education,
enforcement, engagement, and evaluation to achieve a more equitable
transportation network.

Themes and Key Actions
Table 4.2 below outlines the Safe Mobility Strategy implementation plan categorized
into four themes. The themes and key actions are based on feedback received from
community members during the second phase of public engagement.
Table 4.2. Safe Mobility Strategy Implementation Plan
Themes

Key Actions

Community of
Safe
Communities

Traffic safety community activation
Vision Zero development
Initiative positive enforcement campaigns
Speed limit reduction

Safety at Every
Step

Safe crossings
School safety
Project integration
Vision Zero and city policy

Listen, Learn,
Lead

Strategic collaboration with the Edmonton Police Service
Safe Mobility Academic Working Group
Expanded monitoring technology
Partnering to advance safety priorities

Equitable Safety

Proactive safety reviews
Prioritization criteria
Focused relationship building to address inequity
Project transparency and communication
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Key Findings
Public engagement is crucial for applying an equity lens to transportation safety
research. The Safe Mobility Strategy included two phases of public engagement;
the first phase focused on understanding people’s lived experiences with road
safety, and the second phase focused on asking citizens to provide feedback on
draft themes and key actions for the Safe Mobility Strategy. The engagement plan
for the Safe Mobility Strategy was built to be an inclusive process based on GenderBased Analysis Plus (GBA+). GBA+ is an analytical tool that assesses how different
people may experience policies, programs, and initiatives.124
To further engage with underrepresented citizens,
community organizations
were contacted to determine
the best engagement
approach for vulnerable
populations. The City of
Edmonton also analyzed
where the High
Crash Neighbourhoods are
around the city and
compared them to
the neighbourhoods where
there are the highest number
of 311 traffic-related inquiries.
The comparison of these two
maps showed very little
overlap, and therefore
required an in-depth
conservation to pinpoint the
reasons for this disconnect
(Figure 4.3).

Figure 4.3. High Crash Neighbourhoods (2015-2019) vs
311 Traffic Safety Inquiries (2017-2019) High Crash
Neighbourhoods (2015-2019) vs 311 Traffic Safety Inquiries
(2017-2019) (Source: City of Edmonton).

Through public engagement,
the City of Edmonton found
that neighbourhoods with
higher numbers of 311
inquiries tend to be wealthier.
This trend likely reflects that
such residents have more
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time and capacity to file traffic complaints and are more likely to believe that their
complaints will be addressed. In comparison, the High Crash Neighbourhoods
tended to be home to more residents that are lower-income and may not speak
English or French as their primary language. Additionally, research found that
Indigenous Peoples, lower income households, older adults, and linguistic
minorities are more exposed to failures in the transportation system that result in
serious injury and fatal collisions. Furthermore, Indigenous Peoples and People of
Colour may have very different levels of opportunity and comfort with engaging with
government agencies.

Strengths
The City of Edmonton’s Safety Mobility Strategy emphasizes the importance of
applying an equity lens to ensure that the most vulnerable users are protected. The
strategy was informed by the Crash and Equity Analysis which analyzed crash
patterns and identified those most impacted by road safety issues by incorporating
a GBA+ lens. The incorporation of a GBA+ lens assists with identifying inequality
and emphasizes the various identity factors that contribute to an individual’s level of
risk and exposure. An equity lens was also applied through the inclusion of two
phases of public engagement that focused on understanding lived experiences and
receiving feedback on draft themes. The inclusion of multiple equity approaches
contributed to an overall equitable strategy that ensures the equal protection of all
road users.

Limitations
The City of Edmonton’s comparison of where the High Crash Neighbourhoods are
around the city to the neighbourhoods where there are the highest number of 311
traffic-related inquiries showed little overlap. The quantitative analysis of the 311
traffic-related inquiries alone provided no insights into people’s level of comfortability
and experience reporting traffic-related inquiries. To pinpoint the disconnect and
understand the rationale behind the disconnect, in-depth conversations with
community organizations were required. Through public engagement, the City of
Edmonton identified the factors contributing to this disconnect. Without the
engagement of community organizations, the 311-traffic related inquiry analysis
would have been inconclusive.

Lessons Learned
The City of Edmonton’s Safe Mobility Strategy effectively applied an equity lens to
the Vision Zero Framework and road safety. The strategy included a multitude of
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equity approaches such as public engagement focused on understanding lived
experiences, engagement with community organizations, and applying a GBA+
lens. The Safe Mobility Strategy is an exceptional example of how to apply an equity
lens to road safety to ensure the safety of all road users, but most importantly
vulnerable populations. York Region should apply a GBA+ lens to road safety
initiatives and focus on understanding lived experiences to actively reduce
discrimination and ensure equal outcomes for all road users.
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Case Study: Region of Peel
Title of
Report

Vision Zero Road Safety Strategic Plan121

Name of
Visions Zero Peel
Coalition
Location

Regional Municipality of Peel, Ontario

When it
Started

2017

Context and Background
Peel Region is situated in the western GTA and shares a similar area and population
to York Region. Consistent with York Region, Peel Region has several highly
urbanized cities and a complex transportation network that sees high-traffic
volumes. In 2017, Peel Region formally adopted Vision Zero and developed the
Road Safety Strategy Plan (RSSP) based upon its principles.

Vision Zero Framework
The RSSP is a data-driven plan with three main inputs: collision data, public input,
and regional priorities. Through an analysis of collision data, six “emphasis areas”
were identified as main priorities for safety improvement: intersections, aggressive,
distracted, and impaired driving, pedestrian collisions, and cyclist collisions.
Additionally, through public input “awareness areas” were created based on the
areas of greater concern among residents, however, the collision data did not
support their inclusion in the emphasis areas. Countermeasures were developed to
reduce the frequency and severity of motor vehicle collisions. These
countermeasures are assigned to the emphasis areas and fall under four categories:
Engineering, Education, Enforcement, and Empathy. Engineering is composed of
physical changes to roadways, Education aims to change road user behaviour,
Enforcement includes both police staffed and automated enforcement, and
Empathy is aimed at putting road users in the position of each other.
Implementation started with the establishment of the ’Peel Vision Zero Road Safety
Task Force’, which included representatives from the Region, Public Health, Peel
Regional Police, Ontario Provincial Police, and Transit. This turned to the goals of
institutionalizing road safety within Peel Region, prioritizing countermeasures
through data analysis, creating a communications plan, and then finally
implementation and monitoring of the plan. Several countermeasures have been
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implemented since the release of the RSSP in 2018. These mainly include
engineering and enforcement measures, including constructing fully protected left
turn lanes, adding cycling infrastructure, developing an automated speed
enforcement system, and expanding the red light camera program.125

Key Findings
Creating a dedicated road safety Task Force and strategy plan is crucial in
implementing safety measures. The RSSP identified road safety issues within Peel
Region, developed measures tailored to mitigate the issues and outlined a
framework for implementing and monitoring the countermeasures. This provided a
strong foundation for implementation which has so far been successful, as several
of the countermeasures described in the RSSP have since been implemented and
monitored.
Furthermore, the RSSP highlights the need to develop a Vision Zero culture and
involve multiple agencies in road safety decision-making. There were 17 partner
agencies involved in the development of the RSSP, all of which were able to help
guide the project objectives and processes. The group of partners also helped
create a more holistic approach to road safety, as the input came from diverse
groups specializing in different areas.

Strengths
The RSSP provides a strong framework for implementing road safety initiatives. The
plan delineates an implementation plan which includes the lead agency, support
agencies, timelines, and a brief description of each countermeasure. In total the
RSSP provides 109 countermeasures, and guidelines for countermeasure
prioritization, providing a strong foundation to begin implementing safety
improvements. Furthermore, the focus on creating countermeasures tailored
towards specific road safety issues allowed for direct and easily measured safety
initiatives, which has led to successful monitoring.
Additionally, the objectives of changing organizational culture and creating a
dedicated task force for road safety improves inter-organizational cooperation and
creates accountability for road safety. The Task Force developed formal Terms of
Reference, including a mandate, membership, meeting times, and roles and
responsibilities. The Task Force was also given the task of institutionalizing road
safety in the Peel Region through developing a culture across the supporting
agencies that prioritize road safety. Initiatives were developed, specifically with the
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objective of creating a Vision Zero safety culture within dec and promoting Vision
Zero to community agencies.

Limitations
Despite the strengths of the RSSP, there are several aspects that it does not
consider or reference in the report, most notably equity or demographic data. As a
result, Peel Region’s ability to assess socio-economic disparities in road safety is
limited
Additionally, given the high-level overview the plan provides, there are aspects of
the decision-making process that are not detailed. The RSSP is strongly guided by
data analysis, public input, and regional priorities; however, minimal detail is
provided in the description of the methodologies used to assess these inputs. Thus,
it is unclear the exact process used to identify areas of greater interest for
improvements.
Considering the RSSP was recently implemented, there is limited evidence of its
success. However, the 2019 update report found that fatal collisions had dropped
by 29% and injury collisions had dropped by 15% from 2017 to 2019, suggesting
success of the plan.125 However, the current efficacy of the RSSP’s measures
remains unclear. Most of the emphasis areas had seen a decline in collisions from
2017 to 2020, however, these results could be a result of less vehicle traffic due to
public health measures during the COVID-19 pandemic. Many of the emphasis
areas had been experiencing an increase in collisions prior to 2020, indicating little
effect from the RSSP’s countermeasures. Pedestrian collisions are the only
emphasis area that has experienced a consistent decline from 2017 to 2020.

Lessons Learned
The Peel Region RSSP is a strong example of a framework that was used to provide
an implementation plan to identify areas in which road safety initiatives are required.
The RSSP provides a template for creating a dedicated road safety strategy and
task force. Additionally, it exemplifies the importance of creating an inter-agency
road safety culture and creating clear organizational accountability. York Region
should develop a similar multi-disciplinary task force across agencies with the goal
of developing a dedicated plan for reducing traffic collisions. Such a plan would
enable a more focused approach to road safety and create accountability.
Furthermore, tracking the results of the plan and any related updates will be a strong
indicator of the effectiveness of the countermeasures used and can inform York
Region’s own decision-making.
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4.4 Limitations
A key limitation of the case study analysis is that only a single strategic plan or policy was
reviewed from each country/region/city. Some places such as the City of Edmonton had several
documents related to Vision Zero and road safety initiatives, and other places may have had
additional road safety research that was not available to the public.
Furthermore, as noted in the Vision Zero section in Chapter 1, there have been 18 examples
of Vision Zero being implemented in Canadian municipalities, regions, or provinces, but they
were not all reviewed. Some of these areas only recently introduced Vision Zero policies and
limited data is available at this time regarding any findings that would benefit future areas
looking to design and implement a Vision Zero framework.
Another limitation is the scope of each of the cases examined. Not all cases considered or
referenced equity or demographic data, which limited the insights that the team was able to
glean about how each case addresses socio-economic disparities in road safety.
Furthermore, given the high-level overview of the cases that was conducted, there are aspects
of the decision-making process that are not detailed. Therefore, it is unclear the exact
methodologies that were used to identify areas of greater interest for improvements, resources
allocated, etc.

4.5 Conclusion
By reviewing the precedents of Vision Zero policy from other areas that have tried innovative
solutions, York Region can learn from their trials and determine which methods are most
applicable for the Region. Built environment alterations such as creating dedicated and betterconnected active transportation networks were successful in both New York City and Sweden.
These alterations act as effective measures that mitigate traffic collisions, as well as encourage
active transportation. Performing GBA+ analyses are effective in identifying which populations
are most at risk of being involved in a traffic collision. GBA+ also aids in comparing the spatial
relationship between traffic inquiries and collision frequency that can provide insight into which
populations are most comfortable in reporting collisions. Both strategies provide strong data
for equity-based decision-making and can provide a better understanding of road users and
their relationship with road safety. Lastly, all cases illustrated the importance of having a road
safety plan and an interorganizational team dedicated to road safety. This provides the
framework for implementing and monitoring safety initiatives and creates organizational
accountability for road safety.
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5.0 Collision Data Analysis
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5.0 Collision Data Analysis
5.1 Introduction
To further understand the vulnerability of road users within York Region, collision and census
data was analyzed to identify key trends. This chapter provides an overview of the primary road
safety issues facing York Region, as developing an understanding of these problems is
essential for creating targeted and data-driven road safety decisions. Overall, the goal of this
analysis was to identify high volume collision areas and provide discussion surrounding what
is happening at these locations. In particular, the spatial relationship between collisions and
deprived communities was emphasized. Following a brief summary of collision statistics, the
analysis is broken into four parts, identifying the who, where, when, and why of collisions within
the York Region.

5.2 Methodology
The data analyzed was obtained from two main sources: York Regional Police Motor Vehicle
Collision (MVC) data and the York Region’s 2021 Traveller Safety Report.14 The York Regional
Police MVC data was provided by the client and contained all reported vehicle collisions from
2018 to 2020 within York Region. Furthermore, the MVC data provided locational information
that was utilized in the “Where” analysis, specifically analyzing the relationship between
collision location and multiple deprivation dimensions. Census data from 2016 was also
retrieved and analyzed in relation to top collision locations identified in the York Region 2021
Traveller Safety Report. The York Region 2021 Traveller Safety Report also provided a
comprehensive summary of collision trends from 2020, as well as statistics from previous
years.14

5.3 Key Findings
Overview
In 2020, there were 4,538 total collisions within York Region. Of these collisions, 100 (2.2%)
involved pedestrians, and 81 (1.8%) involved cyclists, representing a substantial decline from
2019, seen in Figure 5.1. This decline is likely attributable to the 19% reduction in traffic
volumes in York Region due to the stay-at-home measures implemented in response to the
COVID-19 pandemic. Prior to the pandemic, total collisions and pedestrian collisions had been
generally declining, while cyclist collisions trends were less concrete, as an increase in
collisions was seen in 2019. These trends can be seen in Figure 5.1, Figure 5.2, and Figure
5.3.
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Figure 5.1. York Region total collisions, 2016-2020 .

Figure 5.2. York Region pedestrian collisions, 2016-2020.

Figure 5.3. York Region cyclist collisions, 2016-2020.
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Who
Analyzing the “who” of collisions is crucial in Table 5.1. Injured or killed road users per
determining the relationship between socio- 100,000 population, 2019 and 2020.
economic status and the risk of being involved, Mode Type
2019
2020
injured, or killed in a collision. Unfortunately, the
14.6
8.7
MVC data source utilized in this report did not Motorists
provide extensive socio-economic data. Pedestrians
1.0
0.7
Therefore, the analysis was performed solely
Cyclists
0.8
0.6
on the mode of transport and age.
Table 5.1 to the right displays the injury/fatality
rate per 100,000 population for road users in
2019 and 2020.

Motorcyclists

0.3

0.4

Trucks

0.8

0.5

Compared to pedestrians and cyclists, motorists experience the highest injury/fatality rate per
100,000 people, owing to the significantly greater amount of driving trips relative to other modes
of travel in the Region. In 2020, for instance, 2,155,155 daily trips were made by vehicle
(94.9%) in York Region, compared to 104,192 (4.6%) walking trips and 12,181 (0.5%) cycling
trips. While the rates of injury and fatality are higher for motorists, pedestrians and cyclists are
at a much higher risk of being injured or killed when involved in a collision compared to
motorists in York Region. This is exemplified in Table 5.2 which displays the percent of
collisions that resulted in injuries or fatalities for all collisions, pedestrian collisions, and cyclist
collisions from 2018 to 2020. In 2020, 91% of pedestrian collisions resulted in injury or fatality
whereas only 24% of all collisions resulted in injury or fatality. As well, 88% of cyclist collisions
resulted in injury or fatality. Thus, pedestrians and cyclists are more likely to be injured or killed
when involved in a collision than a motorist.

Table 5.2. Percentage of collision type that resulted in injuries or fatalities, 2018 to 2020.
2018

2019

2020

Total Collisions

26%

27%

24%

Pedestrian Collisions

96%

94%

91%

Cyclist Collisions

78%

86%

88%
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Age
Age plays a key role in collision trends, as there are clear relationships
between age and the vulnerability of motorists, cyclists, and pedestrians.
These trends are gathered from York Region collision averages from
2018-2020.

Motorists
Young motorists aged 20-24 experience both the highest at-fault and
fatality rates among all motorists in Ontario. This is attributable to the
higher rates of speeding and dangerous driving among this age
group. In York Region, rates of these dangerous driving habits
decline notably as age increases as seen in Figure 5.4.

Figure 5.4. Percentage of stunt driving and speeding infractions by age group in York Region, 2020.
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Pedestrians
The pedestrian collision age profile displays two striking
patterns. First, younger pedestrians, aged 15-24, experience
considerably higher injury rates than pedestrians 25 and over. In
2017, for instance, 16 to 19-year-old pedestrians had the highest
rate of emergency department visits. Secondly, elderly
pedestrians have the highest fatality rate, with the fatality rate
generally increasing with age. In 2017, pedestrians 70 years of
age or older had the highest rate of hospitalizations.

Cyclists

Younger cyclists experience the highest injury and fatality rate; cyclists
aged 15 to 19 experience the highest injury rate, while cyclists aged 20
to 24 experience the highest fatality rate, and twice that of any other age
group.

Where
The York Regional Police data was spatially analyzed to identify geographic areas with the
highest frequency of collisions. Supplemental information was obtained by the 2021 York
Region Traveller Safety Report to identify the most frequent cyclist and pedestrian collision
locations, as this information was not provided in the MVC data. A further description of the
methodology and full-sized maps are found in Appendices B and C.

Collision Hot Spots
High frequency locations (Hot Spots) were identified for each of the study years. ‘Hot Spots’
are calculated by the number of points that fall within the neighbourhood defined in GIS
programming. These ‘Hot Spots’ include all collisions involving motorists, pedestrians, and
cyclists. The majority of the collisions occurred in urban areas that have higher volumes of
traffic and a higher distribution of roadways, including freeway and arterial roads, compared to
rural areas. Intersections are the most frequent location for collisions; 67% of motorist, 87% of
pedestrian, and 82% of cyclist collisions occurred at an intersection in 2020. Collision Hot Spot
maps can be seen in Figure 5.5.

CHAPTER 5: COLLISION DATA ANALYSIS | 54

Figure 5.5. York Region traffic collision hot spot
maps from collision data from 2018, 2019, and
2020 .
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Multiple Deprivation Analysis
To understand the relationship between collisions and socio-spatial vulnerability in York
Region, the 2018 to 2020 collision data was compared to the 2016 Canadian Index of Multiple
Deprivation (CIMD) using GIS. The CIMD is based on four dimensions of deprivation (Appendix
B: Spatial Analysis Methodology): residential instability (1), economic dependency (2), ethnocultural composition (3) and situational vulnerability (4).126 Each of these four dimensions are
given a score of 1 through 5 – one being the least deprived and five being the most deprived –
at the dissemination area level (see Figure 5.6- Figure 5.9)
The CIMD is used to illustrate and better understand the inequalities that exist in different
geographical areas across York Region.126 Utilizing the four dimensions of deprivation, the
CIMD aids in identifying the most deprived regions located within urban areas. In summary, the
following socio-spatial patterns were revealed for the four dimensions:
•

•

•

•

The economic dependency dimension shows the most heterogeneity of deprived areas
as the most deprived quintiles can be found throughout the Region, including more rural
areas such as Georgina.
The ethno-cultural composition dimension shows the most highly deprived areas are
focused in the urban areas of the region, particularly in the southern portions of
Richmond Hill and Markham.
The residential instability dimension has the least dissemination areas with a deprivation
quintile of 5 when compared to the other 3 dimensions, and the most deprived areas are
focused mainly in the urban areas.
The situational vulnerability dimension shows the most deprived areas in urban areas
however, some rural areas such as Georgina also have deprived areas with a quintile
of 5.

The relationship between deprivation, based on the CIMD, and collision locations were
analyzed to determine if there was a significant correlation. The results of this analysis revealed
no significant relationship, suggesting there is no correlation between neighbourhood-level
vulnerability and collision frequency. However, the aggregation of traffic collisions by road user
type coupled with the predominance of collisions involving only motorists masks the potential
correlation between neighbourhood-level vulnerability and the locations of collisions involving
vulnerable road users specifically. Collision location data for pedestrians and cyclists
specifically is required to fully address the question of whether neighbourhood-level
vulnerability is correlated with collision risk.
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Figure 5.6. 2016 CIMD - Economic
Dependency Quintiles, York Region.

Figure 5.7. 2016 CIMD - Ethno-cultural

Figure 5.8. 2016 CIMD - Residential
Instability Quintiles, York Region.

Figure 5.9. 2016 CIMD - Situational Vulnerability
Quintiles, York Region.

Dependency Quintiles, York Region.
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Multiple Deprivation Analysis of Pedestrian and Cyclist Collisions
Given the lack of differentiation between vulnerable road users and motorists in the York
Regional Police collision data, the most frequent locations for collisions involving pedestrians
and cyclists were mapped with the CIMD to better understand the connections between
neighbourhood-level vulnerability and collision risks to vulnerable road users. These locations
were plotted and visually compared to the average CIMD quintiles, which is the average of the
four dimensions of deprivation, to better understand if areas that are highly affected by multiple
dimensions have higher frequencies of pedestrian and cyclist collisions.

Figure 5.10. Relationship between deprived areas and the most frequent locatio ns of pedestrian and
cyclist collisions.
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Overall, there is a spatial relationship between neighbourhood-level deprivation and high
frequency cyclist and pedestrian collision locations. Specifically, all 22 high frequency cyclist
and pedestrian collision locations are in urban areas and at a street intersection immediately
next to or within areas that have a deprivation score of 3 or greater. Table 5.3 and Table 5.4
provide further information on the deprivation quintiles of all the CIMD dimensions for the
plotted locations of pedestrian and cyclist collisions.
Table 5.3. Deprivation quintile scores for the 11 intersections with the highest frequency of
pedestrian collisions in York Region.

Most Frequent Pedestrian Collision Locations
Municipality

Street
Intersection

Average
Deprivation
Quintile

Economic
Dependency
Quintile

Ethnocultural
Composition
Quintile

Residential
Instability
Quintile

Situational
Vulnerability
Quintile

Richmond
Hill

Yonge St &
Carville Rd

4

4

5

5

3

Markham

Highway 7 &
McCowan Rd

4

5

5

3

3

Vaughan

Major
Mackenzie Dr
W & Jane St

3

2

5

3

3

Aurora

Wellington St
E & Yonge St

4

4

4

5

4

Markham

Yonge St &
Clark Ave W

4

5

5

5

4

Vaughan

Highway 7 &
Weston Rd

4

5

5

4

4

Vaughan

Highway 7 &
Pine Valley Dr

4

5

5

1

3

Newmarket

Yonge St &
Mulock Dr

4

5

4

5

5

Vaughan

Centre St &
North
Promenade

4

5

5

5

1

Major
Mackenzie Dr
E & Bayview
Ave

4

3

5

5

4

Richmond
Hill
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Table 5.4. Deprivation quintile scores for the 11 intersections with the highest frequency of
cyclist collisions in York Region.

Most Frequent Cyclist Collision Locations
Municipality

Street
Intersection

Average
Deprivation
Quintile

Economic
Dependency
Quintile

Ethnocultural
Composition
Quintile

Residential
Instability
Quintile

Situational
Vulnerability
Quintile

Markham

14th Ave &
Markham Rd

4

5

5

2

4

Vaughan

Dufferin St &
Centre St

3

4

5

3

4

Vaughan

Dufferin St &
Clark Ave W

3

4

5

2

4

Vaughan

Dufferin St &
Glen Shields
Ave

4

4

5

3

2

Markham

Kennedy Rd &
14th Ave

4

4

5

5

4

Markham

Kennedy Rd &
Clayton Dr

5

4

5

4

5

Markham

Kennedy Rd &
Denison St

5

5

5

5

5

Markham

Kennedy Rd &
Highway 407
(Eb Off-Ramp)

4

4

5

5

3

Markham

Kirkham Dr &
Highglen Ave

4

3

5

3

4

Vaughan

Major
Mackenzie Dr
W & Highway
400 (NB OffRamp)

3

2

5

1

3

Markham

McCowan Rd
& Carlton Rd

4

5

5

4

4

Overall, most pedestrian and cyclist collisions occurred in a deprived community with a quintile
of 3 to 5. In total, there were 22 locations spatially analyzed over the 4 dimensions of CIMD
deprivation as well as the average CIMD quintiles. Of this, there are only three occurrences of
a plotted collision location being in a dissemination area with a CIMD dimension score of 1.
These locations are Major Mackenzie Drive West & Highway 400 (NB Off-Ramp), Centre Street
& North Promenade, and Highway 7 & Pine Valley Drive. Five locations were in a dissemination
area with a CIMD dimension of 2, these are Major Mackenzie Drive West & Highway 400 (NB
Off-Ramp), Dufferin Street & Glen Shields Avenue, Dufferin Street & Clark Avenue West, 14th
Avenue & Markham Road and Major Mackenzie Drive West & Jane Street. The percentage of
collision locations within each of the quintiles (1 through 5) are shown in the table below.
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Table 5.5. Percentage of pedestrian and cyclist collisions occur ring in each of the deprivation
dimensions by quintile.
Quintile

Average
Deprivation

Economic
Dependency

Ethnocultural
Composition

Residential
Instability

Situational
Vulnerability

1

0%

0%

0%

9%

5%

2

0%

9%

0%

9%

5%

3

18%

9%

0%

23%

27%

4

73%

36%

14%

14%

45%

5

9%

46%

86%

45%

18%

Socio-economic and Demographic Analysis of Pedestrian and Cyclist
Collisions
The CIMD analysis showed that there is a spatial relationship between neighbourhood-level
deprivation and high frequency cyclist and pedestrian collision locations. However, the CIMD
dimensions combine multiple variables such as ethno-cultural composition, which includes
immigrants and visible minorities. This leads to inability to further investigate specific
demographic trends. Through the academic literature review and news media review, other
socio-economic and demographic determinants proved to have an influence on a road users'
overall level of risk.
To determine if the vulnerable groups that were identified (youth, older adults, racialized
individuals, and immigrants) are at a greater risk in York Region, further analysis was
conducted using 2016 census data retrieved from the Canadian Census Analyser (CHASS).
Using census data, the variables: age 0-19, age 65+, immigrant status (recent and total), and
visible minority status, were analyzed against York Region’s top 22 pedestrian and cyclist
collision locations, seen in Figure 5.11-Figure 5.15. The maps in Figure 5.11-Figure 5.15
compare the percentage of the dissemination area’s population who identify in one of the atrisk groups with York Region’s top 22 pedestrian and cyclist collision locations.
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Youth (0-19 years of age)

Figure 5.11. Percent of each dissemination area’s population who are between the ages 0 -19 with the
highest pedestrian and cyclist collision frequency intersections.

As seen in Figure 5.11, most of the highest frequency pedestrian and cyclist collision locations
(fifteen out of twenty-two) occur in dissemination areas where youth make up at least 19-24%
and up to 36% of the population. The location in Newmarket has one of the highest cyclist
collision locations, Yonge Street and Mulock Drive, near a dissemination area where youth
represent 37-42% of the population. Eight of the total twenty-two high frequency collision
locations were located in or directly beside a dissemination area where youth represented over
25% of the population.
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Older Adults (65+)

Figure 5.12. Percent of each dissemination area’s population who are aged 65 and ove r with the
highest pedestrian and cyclist collision fre quency intersections.

As seen in Figure 5.12, older adults represent between 3-41% of the population in most of York
Region’s dissemination areas. The dissemination areas where older adults represent over 55%
of the population are not concentrated in a specific area and are mostly dispersed across the
Region. These dissemination areas with over 55% of the population do not have any of the top
collision locations. Fourteen of the collision locations are within or beside dissemination areas
where older adults represent only 3-16% of the population. The location with the highest
frequency of cyclist collisions, 14th Avenue and Markham Road,14 is in a dissemination area
where older adults only represent 3-16% of the population.
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Visible Minorities

Figure 5.13. Percent of each dissemination area’s population who identifies as a visible minority with
the highest pedestrian and cyclist collision frequency intersections.

Figure 5.13 shows that a substantial number of people who identify as visible minorities reside
in the urban, southeastern areas of York Region. Many of Markham’s, and some of Richmond
Hill’s, dissemination areas are represented by 59-100% visible minority populations; these
areas also contain the locations with the highest frequency of pedestrian and cyclist collisions.
Overall, fourteen of the twenty-two high frequency pedestrian and cyclist collision locations in
York Region occurred in or near dissemination areas with a visible minority population of 59%
or greater, showing a potential relationship between visible minority status and traffic collisions.
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Recent Immigrants

Figure 5.14. Percent of each dissemination area’s population who are recent immigrants (2011 -2016)
with the highest pedestrian and cyclist collision frequency intersections.

As seen in Figure 5.14, many recent immigrants are located in York Region’s southern, more
urban, locations. Most pedestrian and cyclist collision locations (seventeen out of twenty-two)
are either in or directly beside dissemination areas where recent immigrants represent between
5.1-15% of the population. In Richmond Hill and Markham however, pedestrian and cyclist
collisions mostly occurred in or adjacent to dissemination areas that are represented by 1619% and 20-24% recent immigrant populations.
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Immigrants

Figure 5.15. Percent of each dissemination area’s population who have immigrated to Canada in their
lifetime with the highest pedestrian and cyclist collision frequency intersec tions.

Figure 5.15 shows that the areas with the highest percent of the population who are immigrants
are clustered in the southern municipalities of Markham and Richmond Hill. This variable
accounts for both recent immigrants and individuals who may have lived in Canada for several
years but immigrated within their lifetime. Nineteen of the twenty-two collision locations are
either in or directly beside a dissemination area where immigrants represent over 49% of the
population. The location with the highest frequency of pedestrian collisions, Yonge Street and
Carrville Road,14 is on the boundary of four dissemination areas. Within three of these areas,
immigrants make up 61-71% of the population, and the fourth area, immigrants make up 7282% of the population. The location with the highest frequency of cyclist collisions, 14 th Avenue
and Markham Road, is located between dissemination areas where immigrants represent 6171% of the population.
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In total, there were 22 locations spatially analyzed using the 2016 census demographic
variables: youth (0-19), older adults (65+), visible minority status, recent immigrant status
(2011-2016), and immigrant status. From this analysis, it appears that many of the collision
locations were in areas with high portions of the population who self-identified as a visible
minority or are immigrants, both recent and total. Interesting to note, the areas with the highest
percent of the population over 65 are not the sites with high collision intersections. Additionally,
almost all of the high frequency collision locations are within dissemination areas where youth
represent over 19% of the population. Overall, it is difficult to make conclusions using only 22
collision locations, however high frequency pedestrian and cyclist collision locations are
disproportionately located in areas with higher representation of visible minorities, immigrants,
and youth.

When
Motorists
The highest frequency of motorist collisions occur in the winter
months, as road conditions are worse, which reduces traction and
braking for motorists. However, this also causes motorists to act
more cautiously and drive slower, leading to less injuries and
fatalities. By contrast, the highest number of injuries and fatalities
in 2020 occurred in June, when vehicle volumes are high and
driving conditions are favourable. The months of July and August,
which are largely vacation season in Canada, generate the lowest
daily vehicle volumes as well as collisions. Most collisions occur on
Friday and during rush hour times, corresponding with peak vehicle
volumes

Pedestrians
The highest frequency of pedestrian collisions occur in the winter
months due to poor visibility. Similar to motorists, the highest
number of collisions occur on Friday and during morning and
evening rush hours, corresponding with peak vehicle volumes. On
weekends, most collisions occur at night due to poor visibility. York
Region has responded to these trends by initiating the fall ‘Be
visible, Be seen’ campaign, aimed at educating vulnerable road
users about the increased risk they face with the changing weather
and daylight hours.
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Cyclists
The highest frequency of cyclist collisions occurred in the summer
months when weather conditions are more favourable for cycling.
While most collisions involving cyclists also occur on Friday and
during morning and evening rush hours, the relationship to vehicle
volume hours is not as strong as it is for pedestrians. On
weekends, the highest frequency of cyclist collisions occurs at
peak vehicle volumes.

Why
Motorists
Motorist collisions are most often caused by motorists following
too close, leading to rear-ending. Another significant cause is
failing to yield in the right-of-way; such behaviour causes more
angle collisions, and account for the most injuries among any
collision type. Failing to yield in the right-of-way, including
disobeying traffic controls and making improper turns, is a major
contributor to intersection collisions.

In the majority of collisions, the at-fault motorist is in normal condition (no impairment, fatigue,
or disability), however, inattentive driving is a factor in 22% of collisions. This has led to York
Region’s ‘Pledge to Ignore’ campaign, which is aimed at reducing inattentive driving.

Pedestrians
The majority of pedestrian collisions (71%) are the result of improper
driving actions, placing the motorist at-fault. Of all motorist at-fault
collisions, 71% were caused by motorists failing to yield, often while a
pedestrian is crossing with the right-of-way. Of the pedestrian at-fault
collisions, 39% were pedestrians crossing mid-block without a marked
crosswalk or crossing against the flow of traffic at a signalized
intersection. Figure 5.16 illustrates the driving actions that lead to
pedestrian collisions.
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Cyclists
The majority of cyclist collisions (73%) are a result of improper
driving actions, placing the motorist at-fault. Of all motorist at-fault
collisions, 61% were caused by motorists failing to yield to the
right-of-way, while 17% were caused by motorists making
improper turns. Of the cyclist at-fault collisions, the top cause
(26%) was cyclists failing to yield in the right-of-way. Figure 5.17
illustrates the driving actions that lead to cyclist collisions.

Figure 5.16. Motor
vehicle actions leading
to pedestrian
collisions (Source:
York Region). 14

Figure 5.17. Motor
vehicle actions leading
to cyclist collisions
(Source: York
Region) 14
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5.4 Limitations
The most significant limitation of this analysis was the lack of differentiation between collision
type (i.e., vehicle, pedestrian, or cyclist) in the spatial data provided by York Regional Police.
Supplemental information was obtained to identify high frequency collision locations for
pedestrians and cyclists, but this does not account for all collision locations involving vulnerable
road users. Additionally, other than age, the collision data did not include important
demographic or socio-economic data, such as gender, education, income, or racial identity of
the victims, nor did it include vehicle type involved in the collision. This information is critical to
a fulsome understanding of the inequities in traffic injuries and fatalities in York Region.
To supplement the lack of demographic and socio-economic data in the spatial data, 2016
census data was used with the top 22 pedestrian and cyclist collision locations that were
derived from data collected between 2011-2020. Within this 9-year period, demographic
patterns could have changed affecting any associations found in the analysis. Additionally,
although the census and CIMD data provide insight into the location of specific variables, the
CIMD and census data also have limitations. First, the CIMD deprivation scores and census
variables are displayed by dissemination area – a geographic unit used to identify an area for
census data. When travelling for work or school, residents often move across dissemination
areas and, as such, they may be involved in collisions in dissemination areas outside the ones
in which they reside. This spatial mismatch makes it difficult to draw strong conclusions about
the spatial relationship between collision location and the vulnerability of residents. However,
as pedestrians and cyclists travel shorter distances to work, school, and public transit nodes
than motorists, collisions involving vulnerable road users are more likely to be close to where
they live compared to collisions involving motorists.127
Another limitation of census and CIMD data is that it does not include those experiencing
homelessness. In the context of traffic injury and fatality, this is an important demographic that
should be considered as their increased tendency to occupy space in or near rights-of-way
increases their level of risk and exposure.
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5.5 Conclusion
The collision data analysis revealed several key trends which are summarized in Table 5.6.
Table 5.6. Who, where, when, and why summary.
Who

Younger motorists are prone to speeding and dangerous driving, leading to higher
injury/fatality rate
Cyclists and pedestrians are at much greater risk of injury or fatality when involved in a
collision
Younger pedestrians are most prone to injury, senior pedestrians are most prone to
fatality
Younger cyclists are most prone to injury and fatality

Where

Majority of collisions occur in urban areas where there are higher volumes of traffic and
larger arterial road networks
Average CIMD scores, representing deprivation, did not result in a significant
correlation between total collisions and spatial deprivation
The majority of cyclist and pedestrian collision locations are occurring in or in close
proximity to areas scoring higher on the deprivation
The majority of cyclist and pedestrian collision locations were in or beside areas with
higher representation of visible minorities, immigrants and youth

When

Motorist, cyclist, and pedestrian collisions correspond with peak vehicle volumes

Why

The majority of pedestrian collisions are caused by motorists, specifically motorists
making turns
The majority of cyclist collisions are caused by motorists, specifically failing to yield to
the right-of-way
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6.0 Observations
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6.0 Observations
6.1 Introduction
The academic literature review (Chapter 2) and news media review (Chapter 3) both offered
valuable insights regarding the spatial determinants of road safety. To better
understand how these spatial determinants manifest in York Region, the team
conducted direct observations of intersections with the highest frequencies of collisions, as
identified in the York Region Traveller Safety Report.128

6.2 Methodology
The team conducted direct observations of 11 intersections in York Region. The intersections
were selected based off of collision frequency from the 2020 York Traveler Safety Report.128
The top three most frequent collision locations from 2017-2019 were selected, as well as the
top two most frequent cyclist and pedestrian collision locations from 2010-2019. Additionally,
four intersections with recent pedestrian safety improvements were selected. These four
intersections were a part of a pilot program initiated by York Region in 2019, in which several
safety measures were added to select intersections, including pedestrian head-starts, no-right
turns on red, protected left turns, and warning signage. Table 6.1 shows the specific condition
of each intersection observed.
Table 6.1. Intersections observed during the site visits and their curr ent conditions.
Intersection Name

Condition

Major Mackenzie Dr and Bayview Ave

Pedestrian Safety Improvements

14th Ave and Markham Rd

Highest Frequency of Cyclist Collisions

Bathurst St and Clark Ave

Pedestrian Safety Improvements

Yonge St and Carrville Rd/16th Ave

Highest Frequency of Pedestrian Collisions

Yonge St and Clark Ave

Pedestrian Safety Improvements

Bathurst St and Carrville Rd/ Rutherford Rd

Pedestrian Safety Improvements

Highway 7 and Weston Rd

Highest Collision Frequency

Yonge St and Green Ln

Third Highest Collision Frequency

Highway 7 and Keele St

Second Highest Collision Frequency

Dufferin St and Glen Shields Ave

Second Highest Frequency of Cyclist Collisions

Major Mackenzie Dr W and Jane St

Second Highest Frequency Pedestrian Collisions

The four intersections that received pedestrian safety improvements were selected based off
of a safety index which used a weighted score considering several indicators including total
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collisions, road characteristics, road user volume, crossing distance, speed limit and
environment.129 The measures have so far been successful, as they have resulted in a 60%
decline in total collisions. These results are most likely attributable to the decrease in conflict
rates at each intersection. Conflict rates are calculated based on volumes and conflicts
observed through video analysis. Furthermore, the data was collected during irregular travel
patterns, including winter months of the COVID-19 pandemic, possibly affecting the results.
The before and after conflict rate for each intersection with pedestrian safety improvements is
provided in Table 6.2.
Table 6.2. Conflict rates for the intersection with improvements, before and after the
implementation of improvements.

Intersection
Bathurst Street and Carrville
Road/ Rutherford Road
Bathurst Street and Clark
Avenue
Major Mackenzie Drive and
Bayview Avenue
Yonge Street and Clark Avenue

Vehicle-Pedestrian/Cyclist
Conflict
Before
After

Vehicle-Vehicle Conflict
Before

After

12

1

14

0

35

3

78

0

222

18

32

0

27

2

4

0

The observations were conducted on two different days: five intersections were observed on
September 24th and the remaining six were observed on October 7th. Two checklists entitled
‘All Season's Age-Friendly Pedestrian Safety and Walkability’130 and ‘How Walkable is your
Community’131 were used at each intersection, found in Appendix D.
Two observers went to each intersection and scored the checklists individually and took the
average of the two scores for each indicator. The ‘How Walkable is your Community’ checklist,
produced by the U.S. Department of Transportation, is scored out of 30 points, with the
absolute minimum possible score of 5. The checklist considers any score above 26 a walkable
area. An intersection with a score of 21-25 is considered “pretty good” for walking, scores of
16-20 means the intersection “needs work”, scores of 11-15 “need a lot of work”, and 5-10 is
considered “a disaster for walking”. The checklist was composed of five indicators for
evaluation including an assessment of room for pedestrians, ease of crossing streets, motorist
behaviour, clarity of safety rules and pleasantness of the walk.
The second checklist, ‘All Season Age-Friendly Pedestrian Safety’ developed by the Council
on Aging of Ottawa, was significantly longer than the previous checklist and had 38 evaluation
indicators divided into four subcategories: safety, accessibility, convenience, and comfort and
attractiveness. Observers answered Yes or No for each of the 38 indicators, and all yes
responses were coded as 1 point and all no responses were coded as 0 points to give
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quantitative scores that could easily be compared across intersections. Therefore, the highest
possible score for this checklist was 38, and the lowest possible score was 0.
Additionally, qualitative observations and photos of intersection conditions and
pedestrian/motorist behaviour were used to supplement the checklists. It should be noted that
several intersections were observed to have recent ‘built environment upgrades’, such as street
trees and new sidewalk finishings. This differs from the pedestrian safety improvements
undertaken on the four intersections of the pilot program. These pedestrian safety
improvements were operational adjustments aimed specifically at reducing conflict points
between motorists, pedestrians, and cyclists.

6.3 Observation Findings
“How Walkable is Your Community?” Results
Table 6.3 compares the walkability scores calculated from the ‘How Walkable is your
Community Checklist’ across the 11 intersections observed. Figure 6.1 shows the intersections
observed numbered from highest walkability score to lowest. The scores ranged from 9/30 to
25/30, and four of the intersections scored higher than 20/30, suggesting good levels of
walkability. Given that all the observed intersections are known for being busy with vehicular
traffic and high rates of collisions, the walkability scores of these intersections do not
adequately account for the hidden dangers that these intersections pose.

Figure 6.1. Observed intersections with high frequencies of collisions or pedestrian safety
improvement in York Region.
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All the intersections with pedestrian safety improvements scored higher than 15/30 for
walkability. In particular, the intersection with the highest walkability score (25/30), Major
Mackenzie Drive and Bayview Avenue, has the recently pedestrian safety improvements,
specifically the restrictions of no-right on red and protected left turns. Meanwhile, the
intersections of 14th Avenue and Markham Road, and Yonge Street and Carrville Avenue also
received high walkability scores, despite having the highest frequencies of cyclist and
pedestrian collisions, respectively. These high walkability scores may be attributed to built
environment upgrades, seen in Figure 6.1, that have been made to the intersections, including
new sidewalks and the addition of street trees, contributing to their high scores on the
“pleasantness” indicator. Since intersection upgrades may attract more pedestrian and cyclist
activity, and collision frequencies tend to be higher at intersections with high concentrations of
pedestrians and cyclists, it is advised that traffic signal-based improvements to be made prior
to, or in tandem with, built environment upgrades to minimize collisions.
Table 6.3. Walkability scores out of a total of 30 points for intersections of interest.
Walkability
Score Based on
Observations
(Out of 30)

Intersection Name

Municipality

Major Mackenzie Dr and Bayview Ave

Richmond Hill

25

14th Ave and Markham Rd

Markham

23

Bathurst St and Clark Ave

Vaughan

22

Yonge St and Carrville Rd/16th Ave

Richmond Hill

21

Yonge St and Clark Ave

Markham and Vaughan

17

Bathurst St and Carrville Rd/ Rutherford Rd

Vaughan

17

Highway 7 and Weston Rd

Vaughan

15

Yonge St and Green Ln

East Gwillimbury

13

Highway 7 and Keele St

Vaughan

12

Dufferin St and Glen Shields Ave

Vaughan

12

Major Mackenzie Drive West and Jane Street

Vaughan

9
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‘All Season Age-friendly Pedestrian Safety’ Results
Table 6.4 summarizes the findings from the ‘All Season Age-Friendly Pedestrian Safety
Checklist’. None of the intersections achieved a perfect score in any of the subcategories
indicating room for improvement at all intersections observed. The following sections will review
the subcategories of the checklist.
Table 6.4. Intersection walkability results using the ‘All Season Age-friendly Pedestrian Safety
Checklist’.

Intersection Name

Safety Score
(Out of 15)

Accessibility
Score
(Out of 7)

Convenience
and
Connectedness Score
(Out of 6)

Comfort and
Attractiveness Score
(Out of 10)

Total Score
Based
on
Observations
(Out of 38)

Yonge St and Carrville
Rd/16th Ave

10

5

4

4

23

Major Mackenzie Dr and
Bayview Ave

10

4

3

5

22

Bathurst St and Carrville
Rd/ Rutherford Rd

8

4

4

6

22

14th Ave and Markham
Rd

9

3

3

5

20

Major Mackenzie Dr W
and Jane St

7

1

4

8

20

Highway 7 and Weston
Rd

11

4

2

3

20

Bathurst St and Clark
Ave

10

1

3

4

18

Yonge St and Green Ln

7

2

2

3

15

Highway 7 and Keele St

7

4

2

2

15

Dufferin St and Glen
Shields Ave

8

1

2

4

15

Yonge St and Clark Ave

4

1

2

4

11

CHAPTER 6: OBSERVATIONS | 77

Safety
This checklist evaluated safety through 15 indicators
asking observers about their perception of sidewalk
quality, separation from the road, traffic calming and
crossing times, among other indicators. The lowest
safety score was at Yonge Street and Clark Avenue,
with a score of 4/15. Observers indicated inadequate
separation distance from the road and noted that
sidewalks were in poor repair as seen in Figure 6.2.
Observers also noted poor street lighting, and that
crossing times were too short at this intersection.
The intersection with the highest safety score, of 11/15
was Highway 7 and Weston Road, which also had the
highest frequency of total collisions. The intersection
recently had built environment upgrades, as seen in
Figure 6.2. Sidewalk quality at
Figure 6.3, including new sidewalks, newly painted Yonge Street and Clark Avenue in
crossings and bike lanes, likely increasing the safety score. Markham.
The intersections with pedestrian safety improvements
installed by York Region had the highest safety scores
in the All Season Age-Friendly Checklist, other than
Highway 7 and Weston Road. Interestingly, indicator 9
asked “Do pedestrian lights allow enough time for older
people and young children to cross safely?” despite,
these four intersections having pedestrian head starts
installed, observers noted that pedestrians did not have
enough time to cross at Bathurst Street and Carrville
Road/Rutherford Road and Yonge Street and Clark
Avenue. Observers noted at Bathurst Street and
Carrville Road/ Rutherford Road an adult woman had to
pick up and carry a child to ensure they could cross in
time. This may indicate that pedestrian head starts still
do not provide enough time for pedestrians of all ability
levels to cross major intersections.

Figure 6.3. Newly painted striped
crossings installed at Highway 7 and
Weston Road.

CHAPTER 6: OBSERVATIONS | 78

Accessibility
Major areas of concern for accessibility are the intersections that scored a 1 out of 7 on this
subcategory which includes, Dufferin Street and Glen Shields Avenue, Major Mackenzie Drive
West and Jane Street, Yonge Street and Clark Avenue, and Bathurst Street and Clark Avenue.
These intersections only had one of the following accessibility parameters: audible signal
devices at crosswalks, wide sidewalks for passing, sidewalks clear from obstructions, public
toilets nearby, smooth curb ramps, safe and accessible construction areas, and sidewalks that
are smooth and easy to wheel on. The only intersections that had audible signal devices at
crosswalks were, Major Mackenzie Drive and Bayview Ave, Yonge Street and Carrville
Avenue, Yonge Street and Clark Avenue, and Bathurst Street and Clark Avenue, however,
observers noted the audible signals were difficult to hear over traffic noise.
The highest scored intersection on accessibility was Yonge Street and Carrville Road, with a
score of 5/7. This intersection recently had built environment upgrades including the installation
of wide and smooth sidewalks that led to the higher score. All the intersections could improve
accessibility through the implementation of more public washrooms. These results show there
is an understanding of how to improve accessibility as more updated intersections have higher
accessibility scores, however, more accessibility measures need to be implemented across the
Region to ensure pedestrians of different ability levels can safely navigate intersections.

Convenience and Connectedness
Since all the selected sites were major arterial
intersections, two of the indicators regarding cul-desacs and dead-end roads, and separated off-leash
dog parks were not applicable, resulting in low
convenience and connectedness scores. Most
intersections did not have pedestrian signage
identifying nearby services, thus reducing their score
in this subcategory. Minimal pedestrian signage was
present at the following locations: Major Mackenzie
Drive West and Jane Street, Yonge Street and Clark
Avenue, Bathurst Street and Carrville Road/
Rutherford Road and Yonge Street and Green Lane.
Within the convenience and connectedness
subcategory, observers also noted that all
intersections evaluated were on a public transit route.

Figure 6.4. Inaccessible street furniture
at Bathurst Street and Carrville Road.
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The intersections with the lowest scores for
convenience and connectedness were Highway 7
and Keele Street, Dufferin Street and Glen Shields
Avenue, Yonge Street and Clark Avenue, and Yonge
Street and Green Lane all with a score of 2/6.
Observers flagged that at Yonge Street and Green
Lane sidewalks were not continuously linked seen in
Figure 6.5. The lack of connected sidewalks is a major
safety hazard for pedestrians.
Figure 6.5. Lack of continuously
linked sidewalks at Yonge Street and
Green Lane.

Comfort and Attractiveness
Finally, comfort and attractiveness scores were
determined based on 10 indicators. The intersections
with the lowest scores were Highway 7 and Keele Street
with a score of 2/10. This intersection also scored low on
comfort and connectedness and safety likely due to the
poor connectivity of sidewalks and bike lanes which is
seen in Figure 6.6. Observers noted this intersection did not
have street furniture, adequate street trees, places to
shelter from bad weather and was also not well-maintained.

Figure 6.6. Bike lanes at Highway 7
and Keele St that are between two
lanes of high-speed traffic and not
continuously linked to other bike
lanes.

None of the intersections had drinking fountains and only
about half of the intersections had benches or other street
furniture—aside from the benches associated with public
transit stops. The intersections that had adequate
benches and places to rest were 14th Avenue and
Markham Road, Major Mackenzie Drive West and Jane
Street, Bathurst Street and Carrville Road/Rutherford,
Dufferin Street and Glen Shields Avenue, and Yonge
Street and Clark Avenue. Observers also noted that street
frontages were not interesting and attractive and there
was a lack of points of interest at most intersections. The
only intersections that observers indicated there were points Figure 6.7. View of Canada’s
of interest were at Major Mackenzie Drive West and Jane Wonderland at Major Mackenzie
Drive West and Jane Street.
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Street, and Bathurst Street and Carrville Road. The
points of interest at these intersections can be seen in
Figure 6.7 and Figure 6.8.
Overall, all intersections evaluated scored poorly on
comfort and attractiveness, excluding Major Mackenzie
Drive West and Jane Street. The poorly scored
intersections could be improved through enhancing
landscaping, adding street furniture and pedestrianoriented street frontages. Additional recommendations
for the overall improvement of these intersections will be
discussed in the engineering recommendations in
Figure 6.8. View of Rutherford
Marketplace at Bathurst Street and Chapter 9.
Carrville Road.

6.4 Limitations
There are a few limitations of the observations that are worthy of note. First, as the research
team was based in Kingston, they were only able to conduct observations on two days. Being
closer to York Region would have enabled a great number of observation periods, and
potentially better insights about the spatial determinants of road safety at these high collision
intersections. Secondly, the reliability of the walkability tools was not tested prior to their
application in York Region, and the team did note discrepancies in scores between individual
observers on the team. In these instances, average scores were used. Another limitation is that
all observations were taken only once, during the middle of a weekday, during daylight hours,
and with clear, dry roads; this approach limits the team’s understanding of how pedestrian
safety may be compromised in periods of different traffic patterns, limited visibility due to
daylight, or hazardous driving conditions.
Observers mostly relied on predetermined checklists to evaluate the intersections, which may
not have included other identified built environment factors, such as separation of bike lanes
from traffic and the absence of tactile sidewalk markings. The checklists used were also not
specific to evaluating intersections which is a limitation to our approach. Additionally, since the
walkability checklists were not designed specifically for intersections, certain parameters, such
as the availability of off-leash dog areas and the presence of cul-de-sacs were not relevant to
our analysis. This occurred specifically in the connectedness scores in the ‘All Season's AgeFriendly Pedestrian Safety’. Lastly, despite the checklists attempting to account for different
ages and abilities, all the observers were young able-bodied individuals and therefore the
observations may not have captured the perceived safety and accessibility for other ages and
ability levels.
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6.5 Conclusion
Intersections with built environment upgrades including new sidewalks, striped crossings, and
street trees scored highly on walkability despite some having high frequencies of collisions.
This may likely be due to their attractiveness to pedestrians, therefore increasing pedestrian
activity at these sites. These are particularly important considerations at several York Region
intersections that have been made more attractive and comfortable to pedestrians, such as
Yonge Street and Carrville Road, Highway 7 and Weston Road, and Highway 7 and Keele
Street. While built environment upgrades can improve pedestrians’ and cyclists’ safety and
confidence with engaging in active transportation, the York Region collision data analysis
(Chapter 5) revealed that most pedestrian-involved collisions at intersections were a result of
improper motorist behaviour; conflicts that are unlikely be resolved by these built environment
upgrades. Instead, improvements that prioritize pedestrian safety (e.g., no-right on red,
protected left turns and pedestrian head starts) need to be prioritized, or implemented in
tandem with, built environment changes to accommodate for the potential increase in
pedestrian activity and to maximize the safety of vulnerable road users at these locations.
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7.0 Key Informant Interviews
7.1 Introduction
Five semi-structured interviews were conducted with key informants to gain insight into the
current perspectives regarding road safety and vulnerable populations. The key informants,
mostly from Ontario, were invited to participate based on their expertise in road safety initiatives
and/or working with vulnerable populations. They range from police officers, public servants,
urban planners, and active transportation activists. Most key informants were already identified
as willing to participate before this project began, however, the research team also identified
several potential key informants based on preliminary research in news media review and the
case study analysis.

7.2 Methodology
Eleven potential key informants were recruited through email with a request to participate in an
interview. A letter of information was provided outlining the scope of the project and ethical
considerations. Follow-up emails were sent within one week to those who did not reply to the
original email. Confirmation emails were sent outlining the interview date and time, and a copy
of the interview question guide was provided in advance.
Four out of the five key informants explained existing conditions within York Region. The
interviews focused on the key informants’ understandings of the connections between
vulnerability and road safety, with specific questions tailored towards each key informant's role
and experience (see Appendix E: Interview Guide for interview questions). Ethics approval for
the interviews was obtained from the Queen’s General Research Ethics Board, and all
participants provided consent before the interviews took place. Interviews were facilitated
through video conferencing with the use of Zoom. Each interview was approximately 30 to 45
minutes in length and was conducted by two team members to ensure quality and consistency.
All interviews were transcribed using the Zoom transcription function.
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7.3 Key Themes
Based on the qualitative data obtained through the interview process, the following common
themes emerged:

1.

The greatest barriers to road safety are current road designs
that favour motorists, the two-tiered government system, and
lack of funding

First, the key informants were asked to identify and describe the greatest barriers to road
safety. All key informants who work within the realm of urban planning identified that the current
road design in Canada focuses on the needs of motorists by prioritizing traffic speed and
volumes, leaving pedestrians and cyclists as secondary users of the space. This reinforces that
personal vehicles are the most prioritized mode of transportation. Key informants also identified
York Region’s aging population as a growing demographic, noting that current transportation
networks are not designed with older adults in mind. Transportation systems are costly to build
and have long lives; key informants expressed the difficulty in updating current roads to
accommodate new best practices in built environment standards. Moreover, the lack of funding
allocated towards improving road safety and retrofitting roads was also identified as a barrier.
Political support is present across the region; however, it was suggested that the main barrier
to implementing safety measures across the Region was the lack of funding or the exclusion
of safety measures as a budget priority.
Another barrier discussed was the political structure of the two-tiered government within York
Region. Despite the claim that the Region and individual municipalities collaborate on road
safety, the division of responsibility of regional roads versus local roads causes confusion and
difficulty coordinating safety measures. For instance, the Region may implement built
environment improvements at major arterial roads such as marked cycling lanes, which are the
responsibility of the Region. However, the Region may not continue the marked cycling lanes
on local roads that are the responsibility of the lower-tier municipality leaving cyclists to merge
into motorized traffic as they travel between areas, thereby increasing exposure and risk. To
apply a systems-based approach, as advocated for in Vision Zero strategies, the political
structure of the two-tiered system may be a barrier to road safety unless cross-collaboration is
improved.
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2.

Cyclists and pedestrians are the most commonly identified
vulnerable population, however holding other “at-risk” identities
further exacerbates cyclists and pedestrians' risk

The following table lists populations that were identified by key informants as the most at-risk
due to road safety issues, and the factors contributing to their level of risk and exposure.
Table 7.1. Vulnerable Populations as Identified and Explained by Key I nformants.
Vulnerable population most
at risk

Contributing factors

Pedestrians and cyclists

Not protected from impacts sustained from vehicles and there is
not always appropriate active transportation infrastructure available
for their use

Older adults

More likely to have age-related mobility and cognitive limitations
and/or impairments

People with lower incomes

More likely to walk, cycle or take public transit as their primary
mode of transportation. More likely to be working multiple jobs or
shift work and experience cognitive fatigue, reducing reaction times
and general awareness

People with mental illness
and/or addictions

More likely to be unaware of their surroundings and potential
dangers in the right-of-way

Newcomers to an area

May be unfamiliar with local road conditions, motorist behaviours,
and road safety practices

School-aged children

Limited life experience that may limit their awareness of their
surroundings and/or their understanding of road safety practices

People experiencing
homelessness

More likely to spend longer portions of their day within and adjacent
to busy right-of-way, such as arterial and collector roads

Individuals with mobility
impairments

It may take longer to cross large intersections, slower reaction
times and less visibility for individuals who use wheelchairs

The vulnerable populations outlined in Table 7.1 are populations affected by road safety issues
in general and were not identified as population-specific to York Region. Cyclists and
pedestrians are the most mentioned vulnerable group, followed by older adults and children.
There was little discussion on the influence of holding multiple at-risk identities, however, it is
known that these different identities interact in many ways and individuals are not siloed into
singular vulnerability categories. Furthermore, it is crucial to note that key informants from York
Region highlighted the region’s rapid growth, primarily from newcomers to Canada, many of
whom speak English as a second language.
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3.

The neighbourhoods where individuals live also
influences risk of traffic injury and fatality

An individual’s identity influences risk, however, the communities where individuals live also
impact their level of risk due to diverse spatial determinants. Discrepancies in the Region’s
various built environments create pockets of more dangerous areas. Lower-income
neighbourhoods were identified as sites of higher collision frequencies in the Region due to the
lack of safe pedestrian and cyclist infrastructure such as wider sidewalks, street illumination,
or bike lanes. This claim was also supported by findings from both the academic literature
review and the news media review that found collisions were occurring at higher frequencies
in lower-income neighbourhoods and neighbourhoods with predominant newcomer
populations.

4.

Current approaches to road safety include built
environment improvements, educational
campaigns, and safe systems strategies

Key informants detailed that specific built environment improvements lead to the increased
safety of vulnerable populations. Through improvements such as pedestrian head starts in
urban areas, red light cameras, and eliminating right turns on red for motorists, vulnerable road
users can move through intersections at a variety of speeds to accommodate a range of
physical abilities. Further, improvements such as providing an advanced left turn signal for
vehicles have led to reduced pedestrian and cyclist collisions.
Campaigns such as the ‘Be Seen and Be Safe’ initiative and the ‘Share the Road Approach’
were provided as examples of current educational programs. The ‘Be Seen and Be Safe’
campaign emphasizes the importance of pedestrians and cyclists wearing reflective clothing to
increase their visibility for motorists. The ‘Share the Road’ approach was also identified as an
educational program that focuses on rural communities and emphasizes the importance of
motorists sharing the road with cyclists, and only passing when it is safe to do so. The ‘Share
the Road’ approach attempts to improve motorists’ awareness of vulnerable road users,
specifically cyclists.
Lastly, safe systems strategies were discussed, such as the Vision Zero approach, that focuses
on the larger structural factors leading to collisions. It was noted that the Vision Zero principles
are useful to apply to communities that have not officially adopted the policy but are seeking to
improve conditions for all road users. Additionally, adopting a Vision Zero Strategy also
provokes education among residents around traffic collisions and pushes people to re-think
traditional approaches to road safety that prioritize the vehicle. The implementation of built
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environment improvements, educational campaigns, and safe systems strategies that prioritize
vulnerable populations are the main road safety approaches being implemented by the key
informants and their departments.

5.

Using a proactive approach to road safety that
shifts decision-making into a shared responsibility

Proactive transportation planning was also identified as a current approach to road safety to
recognize potential safety issues such as poor lighting and short crossing times, before any
traffic injuries or fatalities occur. There is also a need to incorporate vulnerable populations into
decision-making as opposed to relying on ‘experts’ or standards created by experts who are
unaware of local contexts. Advisory committees made up of residents were one approach
mentioned that incorporates these perspectives into proactive road safety planning. Another
approach emphasized was community partnerships which gives power to those most
vulnerable. However, many vulnerable populations are hard to reach through current public
engagement strategies and there is a shortage of staff skilled in this area who can lead
outreach campaigns or understand how to capture lived experience data.

6.

Staff commitment to road safety is a major strength
in the current approaches to Vision Zero

The key informants identified several strengths of the existing road safety initiatives within the
communities that they work or reside in. The most commonly identified strength was the
commitment of municipal staff to ensuring the safety of all road users through the
implementation of road safety initiatives. The political support from municipal council members
is a major determinant for the successful implementation of Vision Zero and other road safety
initiatives. York Region’s dedication to road safety was specifically mentioned as a strength
and key informants cited the Traveller Safety Reports and the Region’s willingness to
collaborate with various stakeholders as examples of this commitment.
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7.

Collaborating across stakeholders is a main
shortcoming in current approaches to road safety

Shortcomings discussed in interviews included responses such as the difficulty of retrofitting
existing roads, the lack of socio-economic data, and the shortage of trained staff with skillsets
in engaging with vulnerable populations. However, the main shortcoming discussed among key
informants was the lack of coordination and collaboration across key stakeholders and various
levels of government. Although the two-tiered system is not a barrier or weakness in itself, key
informants discussed the difficulty of implementing safety improvements when different levels
of government have control over the roads that fall under their respective jurisdiction. The twotiered system also requires greater efforts for collaboration and consensus amongst many
different municipal and regional departments. This can be a difficult and lengthy process.
Additionally, by involving multiple stakeholders in decision-making, it is difficult to set up
meetings and meet deadlines when more people are needing to provide feedback. These
shortcomings were considered for the creation of recommendations at the end of this report.

8.

There is no consistent approach among experts to
incorporate vulnerability in Road Safety Initiatives

The last key theme emerged from the final interview question which asked, “what more could
be done to ensure that the needs of populations at risk are fully addressed?”
Almost every key informant provided an entirely different response.
There was also tension between responses as one key informant stressed the importance of
ensuring that road safety is everyone’s responsibility, while others reinforced the need to
redirect the onus of collisions onto systems, as opposed to the road users. Initiatives that focus
on improving pedestrians’ and cyclists' visibility were mentioned as successful initiatives to
reduce the risk of injury and fatality. However, literature findings indicated that initiatives
focused on placing the onus on the vulnerable road user to avoid being struck inherently
contributes to the overall systemic issue of road safety and is against the core values of Vision
Zero.
Two key informants mentioned that vulnerability is also accounted for in the proactive
transportation planning approach, by identifying areas that offer inadequate protection for
vulnerable road users in the right-of-way before they are identified through injury and fatality
data. Forming partnerships with vulnerable road users has been the focal point of centering
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vulnerability in road safety to ensure that the design of future roadways addresses real safety
needs faced by the community. Two key informants stressed the need for incorporating ‘harder
to reach’ populations in road safety decision-making such as collaborating with school boards
to engage with school-aged children on road safety. Concurrently, another key informant
suggested the solution lies in hiring external consultants who are experts in road safety
solutions. Overall, there are tensions between the strategies to address vulnerability, where
some key informants suggested the redistribution of decision-making to vulnerable users while
others favoured the use of established experts. Therefore, there needs to be greater agreement
among professionals on how to centre vulnerability and establish a better understanding of the
core tenant of Vision Zero as a safe systems approach to road safety to ensure consensus
amongst stakeholders.

7.4 Limitations
The breadth of insights that were gleaned from the key informants was limited by the small
sample size. The research team contacted eleven prospective key informants to inform this
project, but only five individuals agreed to be interviewed, reducing the potential findings.
Interviews were also limited to a short timeframe, which did not allow key informants to share
more of their experience.

7.5 Conclusion
The key informant interviews provided critical insights for this report and a basis for the
development of recommendations for York Region. The key informants identified specific
populations at greatest risk of traffic injuries and/or fatalities, that were consistent with
populations that were identified in previous chapters, including older adults, children, lowerincome individuals, and individuals with mobility impairments. The key informants also
identified that there is supportive political climate for Vision Zero in York Region, however,
some responses suggested that ‘support’ for Vision Zero was based on the misconception that
road safety is “everyone’s responsibility”. This perpetuates the idea that vulnerable road users,
motorists, and system designers have an equal level of risk when using transportation
networks. Moreover, the overall lack of consensus among key informants on how to approach
road safety and protect vulnerable road users reflects the different understandings and
interpretations of who holds the greatest responsibility for collisions. This is likely shaped by
key informants’ own positionality and place of work. Overall, to adopt a safe systems approach
to road safety, there needs to be greater education for those in key decision-making positions
to lead with a united front.
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8.0 Discussion
8.1 Introduction
This chapter synthesizes key insights from the preceding chapters. The analysis of who and
why people are vulnerable to traffic-related injuries and fatalities was informed by the team’s
academic literature review (Chapter 2), news media review (Chapter 3), York Region collision
data analysis (Chapter 5), and key informant interviews (Chapter 7). Several populations were
identified as being vulnerable due to spatial, socio-economic, and individual-level determinants.
The observations of high frequency collision intersections (Chapter 6) supported this analysis,
by offering insights on the locations and built environment context of collisions in York Region.
Lastly, the case study analysis (Chapter 4) illustrated how various jurisdictions are currently
addressing road safety, and how vulnerability is being considered in those approaches.

8.2 Key Insights

*

Pedestrians and cyclists are well established vulnerable road
users who face greater risk of traffic injuries and fatalities

The academic literature review, news media review, and key informant interviews identified
pedestrians and cyclists as vulnerable road users who face disproportionate risk of traffic
injuries and fatalities. When compared to motorists, the lack of protection that comes from being
within an enclosed vehicle with features such as seatbelts and airbags is a reason why
pedestrians and cyclists face a greater risk of injury and fatality in traffic collisions. Meanwhile,
the operating speed coupled with the mass of different vehicle types determines the severity
of traffic collisions. Other factors that contribute to increasing pedestrians’ and cyclists’ risk
include the spatial, socio-economic, and individual-level determinants that emerged from the
academic literature and news media review.
The findings from the traffic collision data analysis are consistent with the academic literature:
pedestrians and cyclists in York Region are at a much higher risk of being injured or killed when
involved in a collision. In 2020, pedestrians were the most vulnerable road users in York
Region, where nearly all pedestrian collisions (94%) resulted in pedestrians’ injury or fatality,
followed by 88% of all cyclist collisions resulted in injury or fatality.128
Contributing factors to pedestrian and cyclist collisions that were identified in the York Region
2021 Traveller Safety Report include daylight levels and conflicts occurring at intersections.14
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Comparably, the academic literature also noted that intersections were sites that experienced
increased frequencies of collisions involving pedestrians and cyclists.39,40 Common risks from
the academic literature review that were associated with intersection design included wide,
multi-laned intersections and multi-laned roundabouts where there was a lack of pedestrian or
cyclist infrastructure.31,32,41 As well, collisions at intersections were commonly attributed to
motorists failing to yield or see vulnerable road users due to their poor visibility.33

*

Vulnerable populations at greatest risk: Children and Youth,
Older Adults, Racialized Individuals, Immigrants and
Newcomers, Individuals Experiencing Homelessness

Children and Youth
Children’s vulnerability to traffic injuries and fatalities is often attributed to their inexperience
and limited awareness of their surroundings and road safety practices. 14 This common
explanation for children's vulnerability and their increased risk to traffic collisions is problematic
as it places the responsibility of road safety onto a child and demands that they conform to the
established norms of road safety without critically asking why children face disproportionate
traffic-related risks. For instance, the academic literature found that a common cause for
collisions with children was a lack of designated play spaces. 26,30,43,45,48 With a lack of
designated play spaces, a child who is unaware of the dangers associated with the road may
dart into unsafe traffic to retrieve a ball they were playing with.43 Rather than placing the blame
on the lack of designated play spaces for the children, most news and media sources would
place the blame on the individual child for darting into traffic.
Additionally, the further a child must travel to attend school also increases their risk of traffic
injury and fatality.45,46 Children who travel farther distances to school must cross a greater
number of roads, therefore increasing the amount of traffic that the child is exposed to. When
compounding distance to school with trends in types of vehicle models that are being
manufactured, children that travel longer distances are also facing more SUV’s which are
larger, heavier, and more likely to inflict severe injuries or fatalities due to their high front-end
profile.110 Together these factors place children and youth, specifically those who rely on active
transportation, in extremely vulnerable positions.
The increased risk faced by children as identified in the academic literature review reflects
current trends in York Region. Young pedestrians 15 to 19 experience higher injury rates
compared to pedestrians aged 20 and over. Similarly, young cyclists between 15 to 19 years
of age experience the highest injury rate and those aged 20 to 24 have the highest fatality
rate.14 Furthermore, the socio-economic and demographic analysis that was compared to York

CHAPTER 8: DISCUSSION | 93

Region’s top pedestrian and cyclist collisions in Chapter 5 revealed that eight of the twenty-two
dissemination areas with higher youth populations also had more pedestrian and cyclist
collisions. For example, Newmarket’s Yonge Street and Mulock Drive intersection is one of the
highest locations for cyclist collisions. This intersection is also adjacent to a dissemination area
where youth represent 37-42% of the population, showing a possible relationship between
youth and traffic collisions. These higher injury and fatality rates among younger adults likely
reflect their limited access to a personal vehicle, and their increased reliance on walking and
cycling are their primary modes of transportation.

Older Adults
For many older adults, walking is their primary mode of choice and provides the benefits of
maintaining physical activity and remaining connected to their communities. Consequently,
older adults are recognized as disproportionately vulnerable to traffic injuries and fatalities.
Indeed, in York Region, the pedestrian fatality rate generally increases with age, such that older
pedestrians have the highest fatality rate of all age groups.14 According to the socio-economic
and demographic analysis that was compared to York Region’s top pedestrian and cyclist
collisions in Chapter 5, most dissemination areas did not have a strong relationship between
older adults and traffic collisions. However, as York Region has an aging population, this group
should be recognized such that they are not disproportionately affected by traffic collisions in
upcoming years.
Differences in crossing behaviour due to age-related factors, such as reduced mobility and
visual and cognitive decline, are often cited as reasons for the increased risk of traffic collisions
involving older adults.14,52,53,55,70 However, solely focusing on their individual-level behaviours
takes away from understanding how the built environment is not designed for their needs and
abilities. For instance, roads designed for high-traffic speeds and volumes, too few
opportunities for crossing, and intersection timings that are too short to enable safe crossing
all place older adults at greater risk.40,102 Making improvements at intersections that
accommodate the mobility needs of older adults improves safety conditions for road users of
all ages and abilities.

Racialized Individuals
Racialized individuals are more likely to reside in areas with inadequate active transportation
infrastructure, poor lighting, and a high concentration of busy arterial roads, all of which
increase their risk of traffic injuries and fatalities.28,53 This pattern is due, in part, to fewer
investments for road safety initiatives, such as traffic calming, in these neighbourhoods.

CHAPTER 8: DISCUSSION | 94

According to the 2016 census, 49% of York Region’s population identified as a visible
minority.13 In York Region, Markham is the most diverse municipality with 78% of the population
identifying as a visible minority. Markham is also home to the most cyclist collisions with each
hotspot location appearing in a dissemination area that has a visible minority population of 59%
or greater. Most pedestrian and cyclist collisions outside of Markham similarly occurred within
or adjacent to a dissemination area with a high proportion of visible minorities suggesting that
there is likely a relationship between people who identify as a visible minority and traffic
collisions.

Immigrants and newcomers
Immigrants and newcomers to an area are expected to immediately adapt to the road safety
culture of the community in which they have settled. Meanwhile, studies have found that
immigrants and newcomers are more likely to reside in high density neighbourhoods that have
more bus stops, intersections, and high-traffic roads.26,48,63 These spatial determinants have all
been identified as factors that can increase a road users’ level of risk. The expectation of
immigrants and newcomers to simply adapt to the “safety culture” of their new community to
avoid injury or fatality places the onus of road safety on the individual, often in the absence of
critical information and infrastructure that is required to keep themselves safe.
According to the 2016 census, 47% of York Region’s residents were born outside of Canada the third highest in Ontario behind Peel Region and Toronto.13 The data analysis in Chapter 5
between visible minority status and traffic collisions showed that recent immigrant populations
and total immigrant populations are affected by traffic collisions. When comparing total
immigration to pedestrian and cyclist collisions in York Region, nineteen of twenty-two total
collisions occurred in or near a dissemination area that was composed of an immigrant
population of 49% or more, again suggesting that there is likely a relationship between
immigrants and traffic collisions.

People experiencing homelessness
People experiencing homelessness are also disproportionately victimized by traffic collisions
and fatalities because of their frequent proximity to the right-of-way relative to housed residents.
People experiencing homelessness are also more likely to be suffering from addictions and/or
mental illness that may compromise their capacity to assess or react to traffic-related risks.
However, since these individuals are not captured in censuses, and collisions with motorists
are more likely to go unreported, there is a lack of data that tracks their experiences of
collisions. Indeed, homeless people were not profiled within the academic literature review,
news or media review, case studies, or the York Region collision analysis, indicating that this
vulnerable group is consistently overlooked in the road safety discourse
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At the time of the 2016 census, which informed the team’s data and results, the homeless
population in York Region had not been accounted for. Since then, York Region began an
initiative in 2018 called the Homeless Count. This identified 389 individuals experiencing
homelessness. While these 389 individuals make up less than 1% of York Region’s population,
they are still a vulnerable population that should be recognized in the discussion of traffic
collisions in York Region.132 As people experiencing homelessness are not captured in census
data, injuries and fatalities often go unreported. This highlights the necessity of collecting data
that is all-encompassing which includes information about the people who are most at risk.

*

Lower-income individuals are at higher risk of traffic injuries
and fatalities because of transportation inequity

Lower-income individuals were consistently identified as a vulnerable population throughout
the academic literature review, news media review, case studies, key informant interviews, and
the collisions data analysis. This sub-section outlines why lower-income populations are more
exposed to traffic, the spatial determinants that put this population at greater risk, and how
lower-income individuals relate to York Region. York Region’s existing and future road safety
initiatives need to be developed such that they do not perpetuate transportation inequity in the
region.

Exposure to traffic
Lower-income individuals are more likely to walk, cycle, or take public transit as their primary
mode of transportation, as these are all lower-cost transportation options compared to private
vehicles. However, municipal and regional governments tend to spend far less on infrastructure
per capita to support these low-cost modes of transportation, resulting in disproportionately
unsafe journeys by these modes. For instance, infrequent pedestrian crossings that promote
unsafe mid-block crossing, painted bike lanes that do not offer protection from passing
motorists, and poorly located bus stops that are difficult to access, all increase the risk to these
lower-income individuals who are more reliant on these modes of travel.98

Spatial determinants that commonly affect lower-income individuals
While increased exposure places lower-income individuals at a greater risk, the built
environment exacerbates lower-income individuals’ risk levels. Lower-income neighbourhoods
are frequently located in or near areas that are designed for high-traffic speeds and volumes,
such as multi-lane arterial roads. Lower-income areas are more likely to have poor
infrastructure, including broken or missing sidewalks and inadequate lighting. Additionally,
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lower-income areas have a higher density of public transit stops and routes, and public transit
use is positively associated with the number of pedestrian collisions. 98 Meanwhile, the case
studies and academic literature revealed that higher-income neighbourhoods are often
prioritized for receiving active transportation infrastructure and traffic calming upgrades.30,60
This pattern has been attributed to higher citizen engagement and influence over where
infrastructure and traffic calming upgrades are implemented.

Traffic collisions and fatalities in the York Region context
Spatial analysis revealed that pedestrian and cyclist collision hotspots in York Region are
predominantly located in or adjacent to areas of moderate to high deprivation. While the
location of a collision does not necessarily reflect the area in which a victim resides, the
chances that a victim lives in a deprived area are higher for pedestrians and cyclists, since they
tend to travel shorter distances than motorists.
Observational data of York Region’s high frequency collision intersections showed that many
intersections regardless of their quintile of deprivation are receiving improvements such as new
sidewalks and clearer crossings (Figure 8.1). And yet, numerous locations in high deprivation
areas, including Yonge Street & Green Lane, still require improvements (Figure 8.2).
Given the elevated risk that lower-income individuals face in terms of road safety, lower-income
areas should be prioritized for these improvements.

Figure 8.1. Intersection at Weston Road and
Highway 7. Located near a dissemination area with
a deprivation score of 4 but has sidewalk
improvements.

Figure 8.2. Sidewalk in poor condition
near Yonge Street and Green Lane
intersection. The area is located near a
dissemination area with a deprivation
score of 4.
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*

Individuals holding multiple at-risk identities face higher risk
of traffic injuries and fatalities

Individuals with multiple at-risk identities are more likely to be involved in traffic-related
collisions and fatalities because of their combined exposure to various socio-economic and
spatial determinants. This was found in the academic literature review and confirmed in the key
informant interviews.
For instance, children in lower-income households frequently reside in high-density
neighbourhoods near high-traffic areas, thus exposing them to greater risk due to the
associated high speed and volume of vehicles.26,30 Residing in high-traffic areas means that
children in lower-income households are forced to cross busier streets to travel to and from
school.47
Immigrant children is another population that holds multiple at-risk identities. Immigrants are
more likely to reside in high density neighbourhoods that have poor pedestrian and cycling
infrastructure. When children live in these neighbourhoods that lack pedestrian and cyclist
infrastructure, they are more likely to walk and play in undesignated areas exposing them to
more traffic.63 Many sources note that immigrants and immigrant children undergo a period
where they must adapt to their new environment and the road safety culture. However, without
systems being designed in a uniform and comprehensive manner this population is placed at
a disadvantage when trying to adapt to their new environment and safety culture. As previously
stated, according to the 2016 census, 47% of York Region’s residents were born outside of
Canada and child pedestrians between the ages of 15-19 are most at risk of being in a collision
or injury.13 This turns the onus on York Region’s system designers to ensure road systems are
provided and designed in a uniform way for their varying vulnerable populations.

*

The language used to describe and frame traffic collisions is
important

Currently, there is not a consistent term that is used to describe traffic collisions amongst
different sources ranging from the news media, academic literature, to various policy
documents. The choice of vocabulary to depict and frame traffic collisions reflects the source’s
approach and understanding of road safety issues, as well as how solutions are conceived.
News media has a vital role in shaping the general public’s perception and understanding of
road safety. The news media frequently describes traffic collisions as “accidents,” implying that
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no one is at fault. This allows motorists and the larger system that creates these unsafe road
environments to be free from any form of accountability. Media reporting often blames victims
of traffic collisions by referring to their lack of personal protective equipment, such as highvisibility clothing or helmets, or inattentiveness through the usage of hand-held electronic
devices during the time of collision, suggesting these factors would have prevented them from
being involved in a collision. This reinforces the idea that traffic collisions are only preventable
through personal responsibility and individual action alone, ignoring the larger systemic
conditions that already place people at risk.
The academic literature, governments, and policymakers often use neutral terms such as
“traffic collisions”, “traffic crashes”, and “traffic injuries and fatalities” to describe road-incidents.
While this is an improvement from using language that frames road-incidents as unavoidable
mistakes, neutral language can understate the severity of the issue at hand.
Vision Zero advocates for the use of language such as “road violence” and “traffic violence” to
bring attention to how these road-incidents are violent and have become normalized and
acceptable in everyday life. These terms are a departure from language that is neutral and
broad, as “violence” implies that there is a perpetrator who must be held responsible for the
unacceptable harm that has been caused. Some news media articles have started to use these
terms as well, indicating a potential shift in how the reporting of traffic collisions is starting to
change and affect public perceptions of this important issue. However, the academic literature
uses “road violence” to describe motorist aggression and road rage.133 Motorist aggression and
road rage is common amongst motorists and is usually a result of external factors such as work
or family pressures. Motorist aggression and road rage is usually towards other motorists and
can result in an increase of driving speeds, more dangerous driving patterns, and at times
increase the likelihood of collisions.69 Thus, instead of reflecting the severe impact systems
and vehicles have on vulnerable road users, “road violence” in the academic literature reflects
the aggression and increase of risk for motorists. Using more active language can reframe this
issue to highlight the reality of traffic collisions.

*

Reimagining traditional approaches to road safety

Traditional approaches to road design have prioritized updates that centre around motorists.
These new road design updates are implemented to increase the speed and efficiency of
driving between locations as well as minimizing traffic congestion. With traditional approaches
that prioritize the motorist, this results in the pervasiveness of dangerous road environments
that are often designed with vulnerable road users as an afterthought.
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Education and enforcement have been the two main tools used in traditional road safety
approaches, where the blame of traffic collisions is assigned to human factors and the
responsibility is placed principally on the individual road user.
Conventional road safety initiatives are centred around educational campaigns that focus on
changing the individual behaviours of road users. While these programs may come from a
place of good intention to protect road users from the realities of unsafe road environments,
this singular approach can be harmful as it reinforces the idea that the only solution to road
safety rests on changing individual behaviours. Instead, people in positions of power should be
questioning the root of the issue as to why the onus is placed on vulnerable road users to
increase their visibility to avoid being struck. These programs are only short-term, short-sighted
solutions, to the long-term abiding problem of continuing to design unsafe road environments.
Enforcement measures such as ticketing pedestrians for crossing outside of marked
crosswalks or fining cyclists for riding on sidewalks fails to address the larger issues of road
safety such as poor pedestrian infrastructure, minimal traffic calming measures, and an
absence of quality cycling infrastructure.134,135
Metrics such as the number of collisions, traffic volumes, and risk of exposure are used in
conventional engineering decision-making processes to prioritize which areas and sites receive
pedestrian and cyclist enhancements. In addition to these data points, using or developing
additional indicators that consider socio-economic determinants of traffic collisions can begin
to address the disproportionate traffic-related risks among vulnerable populations.
Engaging with vulnerable populations can provide insight into their lived experiences, and
highlight themes and areas of concern that may not be captured in quantitative data. In
principle, public engagement allows for communities to voice their opinions and concerns, and
advocate for their needs; however, barriers to participation among vulnerable groups is often
not considered in public engagement strategies as they are designed for a “general” public.
This oversight results in the uneven distribution of resources and infrastructure as well as the
use of unsuitable road safety “solutions” that are not reflective of communities’ most urgent
safety concerns.
Centering vulnerability in road safety initiatives means a complete re-evaluation of the current
system approaches to first understand how the system has continued to fail the most vulnerable
populations. Those who are in positions of power, including key decision-makers and system
designers, city planners, policymakers, traffic engineers, public health officials, and police
officers, carry the greatest responsibility to ensure that roads are safe for our communities.
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Policies such as Vision Zero call for a paradigm shift in approaches to road safety by
demanding a total rethinking of who is ultimately responsible for preventing traffic collisions,
injuries, and fatalities: calling for greater action from system designers and those who hold
decision-making power. While Vision Zero aims to redistribute responsibility into the hands of
system designers this can lead to the further concentration of power and decision-making into
those who are already in leadership roles. Beginning to consider and implement Vision Zero
policies and other safe mobility strategies is a step towards re-distributing the burden of road
safety and centring on vulnerability to make roads safer.

8.3 Conclusion
This chapter synthesized the research findings from previous sections by answering who are
the most vulnerable populations that face disproportionate levels of traffic-related risks and
why.
The vulnerable populations identified are as follows:
•
•
•
•
•
•

Vulnerable road users, inclusive of pedestrians and cyclists
Children and youth
Older adults
Visible minorities
Immigrants and newcomers
People experiencing homelessness

Lower-income individuals were determined to be a highly vulnerable population as they
appeared frequently across the different chapters. Since walking and cycling are more costefficient modes of transportation, lower-income individuals are more likely to walk, cycle, or
take public transit. This exposes them to traffic more frequently as well as to the systems that
receive less public investment (pedestrian, cycling, public transit infrastructure).
Individuals who hold multiple at-risk identities are also extremely vulnerable due to the
compounding exposure to multiple socio-economic and/or spatial determinants.
The language used to characterize traffic collisions is important because it establishes how the
public perceives and understands road safety issues, which can influence the level of action
that needs to be taken.
Conventional approaches to road safety have not done enough to make roads safer for
vulnerable populations. There needs to be a total rethinking of who is ultimately responsible for
preventing traffic collisions, injuries, and fatalities. More responsibility and actions to address
road safety should come from the system designers who hold decision-making power.
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9.0 Recommendations
9.1 Introduction
The following chapter will recommend the next steps for York Region to work towards achieving
Vision Zero, along with a proposed implementation strategy and timeline for implementation.
These recommendations are based on the findings from all previous chapters and an analysis
of York Region’s road safety and transportation documents. Using literature from York Region,
the team performed a gap analysis of current road safety and transportation-related initiatives
and will present recommendations based on the identified gaps. Recommendations for
initiatives, tools, and programs are categorized using the START (implementing new ideas),
CONTINUE (supporting current efforts), and STOP (cease doing in York Region) approach.
The implementation strategy then sorts the recommendations into priority status (Low, Medium
and High) and timeline for implementation using Short Term (0-6 months), Medium Term (6
months-2 years) and Long Term (2-6 years).
All recommendations are categorized under the Five E’s of Road Safety framework:
Engagement, Education, Engineering, Evaluation, and Enforcement. The Five E’s framework
is commonly used in Vision Zero strategies. One of the shortcomings of this framework is in its
implication that all five E’s are of equal importance. When road safety is viewed through an
equity and intersectionality lens, it is apparent that Engagement, Evaluation, and Engineering
should carry more weight, as they focus on how and from whom road safety priorities and
collision data are gathered, as well as the inadequacies of the built environment in reducing
exposures that vulnerable populations disproportionately face. By contrast, the E’s of
Enforcement and Education tend to place the onus for safety on victims of road violence,
approaches that do little to address the reasons why people are vulnerable to road violence in
the first place. Additionally, strategies that effectively address Engagement, Evaluation, and
Engineering will translate to less reliance on Enforcement and Education in the long term.

Evaluation

Engagement

Enforcement

Engineering

Education
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9.2 Recommendations
Evaluation
Evaluation refers to data collection, reporting, and
analysis to ensure evidence-based road safety initiatives.
The recommendations provided under evaluation were
developed using an equity framework that demands a
rigorous evaluation of collision data to centre vulnerability
in road safety initiatives. The key findings from the
academic literature review and news media review
highlighted the influence that socio-economic status and
spatial design have on pedestrians’ and cyclists’ risk for
traffic injury and fatality. However, these variables were
missing from the available York Region data, making it
difficult to analyze the influence of these variables in the York Region context. Without
quantifying the increased risk that vulnerable populations face, ‘data-driven’ solutions fail to
recognize the need to tailor solutions to specific vulnerable populations. These
recommendations call on York Region to address gaps in their data collection to ensure an
equitable approach to Vision Zero implementation.

START
A.1

Collecting additional socio-economic and socio-demographic data to clearly
identify those most at-risk.
•

•

A.2

Collect data on the gender, racial identity, education, income, time since
immigration, and presence of mobility impairments, if data is not already
being collected.
Establishing a partnership between the York Regional Police and the
Health departments’ hospital datasets may link further details on
collisions and the individuals involved. This information provides further
perspective on any notable correlation between socio-economic status
and traffic collisions.

Collecting data on vehicle make, model, year, and after-market modifications to
determine if there is a pattern in the types of vehicles involved in collisions in
York Region.
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A.3

Collecting temporal volume of cyclists and pedestrians.
•

A.4

Including severity of injury in collision reports.
•
•

A.5

This will allow for more comprehensive collision data, as collisions are
currently defined as either an injury or fatality.
Locations with a higher frequency of severe injuries can be prioritized for
further investigation and improvements.

Analyzing the spatial relationship between traffic related-inquiries and reports
and high collision areas to investigate whether there is a discrepancy between
collisions and inquires.
•

A.6

Vehicle volumes are currently recorded, however, including cyclist and
pedestrian volumes would allow for an analysis of the rates of cyclist
and pedestrian collisions relative to their respective volume.

This will allow for an analysis of the public’s willingness to interact with
authorities and provide insight into whether stronger engagement is
needed in certain communities

Centralizing collision data and make it publicly available.
•
•

This can promote the completion of research surrounding the collision
data to further understand the nature and causes of crashes.
For example, external bodies, such as non-profit organizations and
road safety advocates, to lead data-driven initiatives that aim to improve
road safety
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Table 9.1. Proposed implementation strategy for evaluation recommendations.
Priority
Recommendations

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

A.1 Collect additional socio-economic
and socio-demographic data
A.2 Collect data on vehicle make,
model, year, and after-market
modifications
A.3 Collect temporal volume of cyclists
and pedestrians
A.4 Include severity of injury in
collision reports
A.5 Analyze the spatial relationship
between traffic-related inquiries/reports
and high collision areas
A.6 Centralize collision data and make
it publicly available

CHAPTER 9: RECOMMENDATIONS | 106

Engagement
Engagement refers to the inclusion of road users in road
safety decision-making, strategies and campaigns. Many
Canadian municipalities that have implemented a Vision
Zero strategy often either exclude engagement as one of
the 5 E’s entirely or consider it as an extension of
education campaigns. Additionally, public engagement
and consultation have been excluded from the traffic
design and planning process as road design has been
dictated by traffic manuals prescribed by Ontario Traffic
Council. To this point, road design has been largely
delegated to engineers and considered the work of
experts. Despite the acknowledgement of the necessity of public engagement in urban
planning projects, this sentiment has not applied to road design and safety, leading to singular
solutions for diverse users.
The recommendations provided in this section attempt to apply the same public engagement
practices used in other planning projects to road safety initiatives. To centre the needs of
vulnerable populations in road safety, policies, strategies, and initiatives need to be guided by
the voices of these populations. Therefore, the following recommendations focus on eliminating
barriers to engagement and enhancing the effectiveness of current engagement strategies.

START
B.1

Partnering with non-profit organizations and community groups that understand
and are more familiar with target communities.
•

•

Organizations familiar with the target communities can improve
recruitment for engagement events as they may have larger networks
and are trusted by target communities.
Local organizations should be fairly compensated for the assistance
they provide to the Region.
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B.2

Applying a Gender-Based Analysis Plus (GBA+) lens to design public
engagement strategies and events on road safety initiatives and policy.
•
•

•

•

B.3

Prioritizing the collection of lived experience data at public engagement events.
•

•

B.4

For example, the ‘Stepping It Up’ program by Metrolinx that engages
with elementary school children to develop and implement road safety
solutions around their schools.

Prioritizing engagement with those in lower-income areas where active
transportation is more likely to be relied upon and populations are harder to
reach.
•

B.6

For instance, engaging with vulnerable populations to gain insight
surrounding the strengths and weaknesses of the Region’s
transportation network.
Lived experience data can capture the burden traffic collisions place on
those who are missed in collision reports, census and hospital data such
as individuals experiencing homelessness

Using a participatory planning approach to create road safety policy and new
road safety interventions that allow capacity building and ensure the changes
are appropriate for the community.
•

B.5

Public engagement staff should complete the Government of Canada’s
free GBA+ course to understand how to effectively apply this lens.
Using the GBA+ lens to design public engagement events will help staff
consider barriers to participation and aspects of road safety they are
unaware of based on their own positionality.
Staff must ensure gender diversity in public engagement participants
and consider if one gender identity is under or over-represented in
engagement sessions.
Ensure language, symbols, and images used in engagement material
are appropriate and represent diverse gender identities.

This could include offering honorariums for participation or free childcare
during engagement sessions to remove barriers to participation

Ensuring diversity amongst staff working in public engagement and that all staff
understand their own positionality prior to the engagement process.
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B.7

Reducing barriers for newcomers to participate in public engagement.
•

Utilize paid community ambassadors who are familiar with community
members and are multi-lingual themselves

B.8

Using multi-lingual recruitment materials and ensuring translators are available
at public engagement events.

B.9

Hiring external consultants who specialize in certain engagement techniques in
road safety planning projects if there are no York Region employees who have
the expertise.
•
•

Hire engagement consultants that specialize in dignity-infused
engagement.
Hire external consultants that specialize in youth engagement (i.e.,
Urban Minds, Emerging Youth Consultancy) and engagement with older
adults (i.e., Lura Consulting).

B.10 Holding public engagement sessions to determine the best approach for traffic
reporting that adequately meets the needs of vulnerable populations.

CONTINUE
B.11 Engaging with pedestrians, transit users, and cyclists at places that they most
frequently use (i.e., transit stops and stations, trails).
B.12 Using multiple interactive methods to collect feedback in public engagement to
account for the different ways participants may feel comfortable contributing.
•

For example, using anonymous electronic polls, roundtable discussions,
collaborative mapping, drawing activities, written feedback, and
gathering input from social media.

B.13 Using collaborative mapping tools where residents can add pins at any time to
places where they have observed or experienced unsafe conditions.
B.14 Using annual educational and enforcement initiatives run by the Region and
municipalities (i.e., ‘Cross Smart’, ‘Cycle Smart’, ‘Seniors Safe Driving’) as an
opportunity to engage with residents and collect feedback on road safety
initiatives
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STOP
B.13 Generalizing public engagement events and instead use tailored, “dignityinfused” engagement.
B.14 Relying solely on virtual engagement sessions
•

These sessions can be difficult to access for vulnerable populations

Table 9.2. Proposed implementation strategy for Engagement recommendations.
Priority
Recommendations

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

B.1 Partner with non-profit
organizations and community groups
to lead public engagement
B.2 Apply a Gender-Based Analysis
Plus (GBA+) lens to design public
engagement strategies and events
B.3 Prioritize the collection of lived
experience data at public engagement
events
B.4 Use a participatory planning
approach to create road safety policy
B.5 Prioritize engagement with those
in low-income areas
B.6 Ensuring diversity amongst staff
working in public engagement
B.7 Reduce barriers for newcomers to
participate in public engagement
B.8 Use multi-lingual recruitment
materials and ensuring translators are
available at events
B.9 Hire external consultants who
specialize in certain engagement
techniques
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Priority
Recommendations

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

B.10 Hold public engagement sessions
to determine the best approach for
traffic reporting
B.11 Engage with pedestrians, transit
users, and cyclists at places that they
frequently use
B.12 Use multiple interactive methods
to collect feedback in public
engagement
B.13 Use collaborative mapping tools
where residents can add pins at
unsafe conditions
B.14 Use annual educational and
enforcement initiatives as an
opportunity to engage with residents
B.15 Stop generalizing public
engagement events
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Engineering
Engineering strategies aim to improve upon the built
environment, whether that is enhancing existing
infrastructure or introducing new measures. Central to
engineering strategies is ensuring a safe environment for
cyclists, pedestrians, and other vulnerable populations.
Throughout the academic literature and news media, we
identified several built environment factors that contribute
to collision risk for vulnerable road users. To ensure that
York Region’s roads and communities can meet the
needs of the entire population, the following section will
provide a variety of engineering recommendations.
These recommendations are based on best practices
uncovered throughout our research and are framed
around the prioritization of pedestrian and cyclist safety
over maximizing traffic speeds and volumes.

START
C.1

Increasing investment in pedestrian and cyclist infrastructure beyond the
Municipal Streetscape Partnership Program (MSPP) and the
Pedestrian/Cycling Municipal Partnership Program (PCMPP).

C.2

Enhancing street illumination on blocks surrounding high pedestrian activity
locations.

C.3

Expanding the implementation of traffic calming devices.
•

C.4

Example: street trees, concrete planters, speed humps, and
roundabouts.

Implementing traffic signal-based safety improvements concurrently with
improvements to the built environment.
•

Pedestrian head starts, protected left turns, age-friendly signal timing
should be installed at intersections receiving new sidewalks and
upgrades public transit stops
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CONTINUE
C.5

Maintaining communication and collaboration with municipalities regarding
safety initiatives and plans.
• Due to the divisions of responsibility between municipalities and the
Region regarding roadway and sidewalk maintenance, issues with
consistency can, and will, arise. Developing and maintaining
collaborative plans and channels of communication can help offset any
inconsistencies.

C.6

Developing consistent wayfinding networks.
• The York Region Pedestrian and Cycling Planning and Design
Guidelines provide clear and detailed instructions for designing
accessible and safe streets. Enforcing and updating these guidelines is
essential.

C.7

Reducing speed limits across regional and local roads.
• The Region has recently reduced speeds on several roads throughout
the area. Speed limits should also be reduced in the problem areas
identified in the collision data analysis.

C.8

Implementing York Region’s most up-to-date guidelines.
• Following the Designing Great Streets’ guidelines to ensure crossing
distance is reduced, medians are implemented in wide intersections,
longer crossing times, are prioritized, and pedestrian head starts are
introduced.
• Following the OTM Book 18 for cycling facilities design

C.9

Implementing traffic signal-based intersection improvements and safety
enhancements.
• Exclusive left turn signals, no-right turn on red signals, pedestrian and
cyclist right-of way signage, and providing pedestrian head starts.

STOP
C.10 Adding bike lanes on arterial roads without separation from vehicles and/or
lowering vehicle speeds.
C.11 Designing intersections without protected left turns and pedestrian head starts.
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Table 9.3. Proposed implementation strategy for Engineering recommendations.
Priority
Recommendations

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

C.1 Increase investment in pedestrian
and cyclist infrastructure.
C.2 Enhance street illumination on
blocks surrounding high pedestrian
activity locations
C.3 Expand the implementation of
traffic calming devices
C.4 Implement traffic signal-based
safety improvements concurrently with
improvements to the built environment
C.5 Maintain communication and
collaboration with municipalities
regarding safety initiatives and plans
C.6 Develop consistent wayfinding
networks
C.7 Reduce speed limits across
regional and local roads
C.8 Implement York Region’s
‘Designing Great Streets’ Guidelines
C.9 Continue implementing traffic
signal-based intersection
improvements and safety
enhancements
C.10 Stop adding bike lanes on arterial
roads without separation from vehicles
C.11 Stop designing intersections
without protected left turns and
pedestrian head starts
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Enforcement
Vision Zero strategies define enforcement as the strong
communication and partnership between municipalities
and police services to reduce collisions through the
improvement of compliance with traffic laws. Indeed,
enforcement of traffic laws is an important mechanism for
changing motorists’ behaviour. However, policy makers
should be wary, as the over-emphasis on enforcement in
Vision Zero policies can incorrectly place blame on
individual road users despite proponents’ emphasis on a
systems approach. Vision Zero’s systems approach
acknowledges that the responsibility for road violence lies
with the actors (i.e., traffic engineers, city planners, elected officials) who create the
conditions that enable collisions with pedestrians and cyclists in the first place. Thus,
enforcement strategies have a role to play in the preliminary phases of Vision Zero, but they
are not meaningful long-term solutions.
The following recommendations do not aim to encourage increased police presence or police
budget allocations, given the problem of racial profiling in traffic enforcement.112,134,136The
report did not uncover evidence of racial profiling in York Regional Police specifically, however,
this has been identified issue in police forces across North America. Overall, these
recommendations encourage a stop to punitive strategies that target pedestrians, cyclists, and
vulnerable populations, and instead emphasize the importance of enforcement surrounding atfault motorists.

START
D.1

Expanding the regional red light camera program by focusing on high frequency
collision intersections, as identified in the York Region Traveller Safety Report
(2020).

D.2

Increasing safety initiatives around school zones.
•

For example, temporary road closures adjacent to schools, road-side
cameras around schools, reduced speed limits, increased enforcement
of parking infractions
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D.3

D.4

Increasing enforcement on inattentive driving.
•

Specifically targeting the use of electronics while driving.

•

Using stationary road-side cameras that automatically issue tickets
similar to a speed camera.

Targeting enforcement at intersections with new traffic regulations to ensure
motorist compliance with changes.
•

For example, increasing enforcement at intersections with recent no-right
on red restrictions added.

CONTINUE
D.5

Programs that target high-traffic areas and high collision areas for inattentive
motorists.
•

For instance, ‘Operation Stay Focused’ initiative run by the York
Regional Police.

STOP
D.6

Ticketing cyclists and pedestrians for disobeying traffic rules and instead use it
as an opportunity to raise awareness about the risks of not following traffic
rules.
•

D.7

Ticketing pedestrians and cyclists enforces the idea that pedestrians
and cyclists are equally at fault for collisions compared to motorists,
which is inaccurate.

Programs that place police officers on public transit as this can create public
distrust.
•

The police program YRT/VIVA places police officers on transit buses to
provide a different vantage point for catching inattentive motorists,
however vulnerable groups who are more likely to face police brutality
are often frequent public transit riders.

•

Having police officers present, in uniform or in plainclothes, can cause
stress, discomfort, and trauma for transit riders.

CHAPTER 9: RECOMMENDATIONS | 116

Table 9.4. Proposed implementation strategy for Enforcement recommendations.
Priority
Recommendations

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

D.1 Expand the regional red light
camera program by focusing on high
frequency collision intersections.
D.2 Increase safety initiatives around
school zones
D.3 Increasing enforcement on
distracted driving
D.4 Target enforcement at
intersections with new traffic
regulations
D.5 Maintain communication and
collaboration with municipalities
regarding safety initiatives and plans
D.6 Stop ticketing cyclists and
pedestrians for disobeying traffic rules
D.7 Re-evaluate programs that place
police officers on public transit
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Education
Education strategies aim to change the behaviour of road
users and influence public perception through raising
awareness of safety risks and traffic laws. Many Vision
Zero and road safety strategies prioritize education
campaigns for pedestrians and cyclists, perpetuating the
notion that individual pedestrians and cyclists are
responsible for avoiding collisions. Additionally,
educational programs often focus on the promotion of
active modes of transportation prior to providing
environmental conditions that are conducive to safe
cycling, effectively placing pedestrians and cyclists in precarious situations. Therefore, rather
than placing the onus on pedestrians and cyclists, the following recommendations focus on
redirecting the education burden onto motorists and system designers.

START
E.1

Reviewing and updating current programming to ensure that messaging
surrounding road safety is up to date.
•

Ensuring education programs focus on the behaviours of motorists,
rather than placing the responsibility of traffic collision prevention on
non-motorists.

E.2

Educating the public on the implementation of new safe street designs and
providing guidance on how to use them through social media campaigns, and
automatic responses to those using collaborative mapping tools mentioned in
C.14.

E.3

Expanding existing population-specific strategies for road safety initiatives.
•

Creating programs for newcomers to learn about road safety rules and
traffic signs, specific to the local York Region context.

•

Accounting for cultural differences and approaches to road safety.

•

For instance, making sure program materials are available in multiple
languages.

•

Involving parents as a target group in school-based education initiatives.

CHAPTER 9: RECOMMENDATIONS | 118

E.4

A York Region Task Force dedicated to education-based initiatives aimed at
reducing traffic injuries and fatalities.
•

E.5

This could include a dedicated plan which establishes objectives and
actions to reduce injuries with monitoring and evaluation indicators.

Re-evaluate education programs that target pedestrians including ‘Be Visible
Be Seen’ and ‘Cross Smart’, that perpetuate the idea that vulnerable road
users are responsible for avoiding collisions.

CONTINUE
E.6

Developing road safety initiatives using an inter-organizational approach,
involving various departments and organizations.

E.7

Road safety education campaigns targeted at motorists.

E.8

•

For example, the ‘Pledge to Ignore Campaign’ on inattentive driving, and
‘Slow Down Campaign’ to change motorist behaviour under York
Region’s Traffic Safety Program.

•

Reframe programs to focus on vulnerable populations.

Seasonal road safety initiatives for motorists and motorcyclists.
•

For example, the ‘Winter Driving Safety Campaign’ and ‘Motorcycle
Safety Awareness Campaign’ led by the York Regional Police.

STOP
D.6

Disproportionately placing the educational burden on pedestrians and cyclists.

D.7

Using fear tactics in educational programming and outreach materials that
place the blame on individual-level behaviours of active transportation users.
•

The current York Region Pedestrian Campaign videos for teenagers
imply that inattentive pedestrians are at-fault for traffic collisions.
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Table 9.5. Proposed implementation strategy for Education recommendations.
Priority
Recommendation

High

Medium

Implementation Timeline
Low

Longterm

Mediumterm

Shortterm

E.1 Review and update current
programming to ensure that
messaging surrounding road safety is
up to date.
E.2 Educate the public on the
implementation of new safe street
designs.
E.3 Expand existing populationspecific strategies for road safety
initiatives.
E.4 Start A York Region Task Force
dedicated to education-based
initiatives aimed at reducing traffic
injuries and fatalities.
E.5 Re-evaluate education programs
that target pedestrians
E.6 Develop road safety initiatives
using an inter-organizational approach.
E.7 Continue road safety education
campaigns targeted at motorists.
E.8 Continue seasonal road safety
initiatives for motorists and
motorcyclists.
E.9 Stop disproportionately placing the
educational burden on pedestrians and
cyclists.
E.10 Stop using fear tactics in
educational programming and
outreach materials.
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10.0 Project Limitations &
Considerations
10.0 Project Limitations &
Considerations
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10.0

Project Limitations

This report has several limitations. First, no policy analysis was conducted. However, an
internal review of documents was conducted to understand existing road safety initiatives in
York Region.
These documents include the following:
•
•
•
•
•
•
•
•
•
•
•
•
•

York Region Transit-Oriented Design Guidelines (2006)
York Region Official Plan (2010)
York Region Built Environment and Health Action Plan Primer (2015)
York Regional Police Traffic Management Strategy (2015)
York Region Transportation Master Plan (2016)
York Region Transportation Mobility Plan Guidelines (2016)
York Regional Police Road Safety Strategy (2017)
York Region Sustainable Mobility Wayfinding Guidelines (2018)
York Region Designing Great Streets Guidelines (2019)
York Region Traveller Safety Plan (2019, 2020, 2021)
York Region Pedestrian and Cycling Planning and Design Guidelines (2020)
York Region Access Guidelines (2020)
York Region Road Design Guidelines (2020)

The review of these documents provided the foundation to our understanding of current road
safety initiatives and were incorporated into how we developed our recommendations.
However, producing a more comprehensive analysis of York Region’s policies and initiatives
in comparison to other provincial and municipal policies and initiatives would have been
beneficial. External policy documents and guidelines such as the Ontario Traffic Manual were
not reviewed for this report. In addition, only the current York Region Official Plan (2010) was
reviewed.137 As of December 2021, York Region is currently in the process of updating their
Official Plan. A policy analysis of external relevant documents for York Region in relation to
road safety would have been beneficial to understand the current policy context of the region.
Second, there were only a small number of case studies conducted, which limits the universality
and concreteness of our findings. Our chosen case studies may not be representative or
directly applicable to York Region due to differences in legislative, regulatory, and geographic
contexts.
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Lastly, the recommendations were established for a broader regional context and are not
specific to municipalities. However, we recognize that York Region is a large geographic area
that is composed of nine municipalities varying in different urban and rural contexts and
populations.
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11.0 Conclusion
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11.0

Conclusion

The primary objective of this report was to provide recommendations for York Region to
effectively improve road safety for vulnerable populations and provide a foundation for
incorporating an equity lens for future road safety initiatives.
The report was guided by an intersectional framework which aimed to understand and analyze
the complexity of human experiences through historical and social context. In addition to
recognizing an individual’s unique experiences, it is crucial to understand positionality and the
interconnectivity of social categorisations. These principles were reflected in the research
methodologies and the recommendations of our report.
Key findings emerged from our various research methods: academic literature review, news
media review, key informant interviews, observational analysis, case study analysis, and
collision data analysis. The findings revealed that there are several vulnerable populations who
face a higher risk of injury in York Region. The research also uncovered additional vulnerable
populations within a broader context, however, gaps in York Region’s data collection limited
the team’s ability to assess the vulnerable populations including visible minorities, lowerincome individuals, newcomers, and people experiencing homelessness in the York Region
context. The gaps in data limited the teams to ability to determine where and how individuals
holding multiple at-risk identities are potentially at a greater risk of being involved in a traffic
collision. The recommendations aim to close this gap and allow for York Region to identify
additional vulnerable populations.
The research findings also emphasized the importance of language when discussing road
safety, as words frame how we understand and perceive topics. The news and media often
describe collisions as “accidents”, implying no one is at fault. This allows motorists and the
larger system that creates unsafe road environments to be free from any form of accountability.
Furthermore, data collection and government language can understate the severity of road
violence, exemplified by the term ‘injury’ which offers no level of severity. Additionally, there is
a shift towards using the term ‘violence’ when describing collisions. This reframes the
conventional notion of collisions and implies that there is a perpetrator who must be held
responsible for the unacceptable harm that has been caused.
Lastly, it was determined that current approaches to road safety need to be reimagined.
Traditional approaches to road design have prioritized the vehicle and address measures such
as vehicle speed and traffic congestion, resulting in the pervasiveness of dangerous road
environments that increase the risk of traffic collisions, particularly among vulnerable road
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users. The recommendations emphasized using different approaches that reframe road safety
issues.

Moving Forward
Centering vulnerability in road safety is crucial in creating equitable safety and access to York
Region’s residents. This involves reimagining approaches to road safety and holding that any
road fatality is unacceptable. Conventional approaches often focus on the behaviour of
individuals; however, a shift is required to view road safety as a larger picture. Responsibility
cannot be put solely on the users but must fall to the system designers as well. Applying the
report’s recommendations will allow York Region to design more equitable safety initiatives,
providing a safer place for residents and visitors to travel.
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Glossary
Active Transportation: Using your own
power to get from one place to another.
This includes walking, biking,
skateboarding, rollerblading, etc.
Arterial Road: Arterial roadways are
regional roads that connect the nine York
Region municipalities to one another.
Authentic Engagement: Engagement
strategies that prioritize equity and
inclusivity on the path to safe mobility. This
type of community engagement requires a
shift in power from institutional leaders to
those who are affected by decisions.
Built Environment: The human-made
surroundings that provide the setting for
human activity, ranging in scale from
buildings and parks or green space
to neighbourhoods and cities that can often
include their supporting infrastructure, such
as water supply or energy networks.
The Canadian Index of Multiple
Deprivation (CIMD): An area-based index
that is composed of four dimensions of
deprivation and marginalization: residential
instability; situational vulnerability;
economic dependency; and ethno-cultural
composition.
Deprived Community: A disadvantaged
community that does not have the basic
needs of life in comparison to other
communities. For this report, indicators of a
deprived community are: economic
dependency, ethno-cultural composition,

residential instability,
and situational vulnerability.
Dissemination Area: A small, relatively
stable geographic unit composed of one or
more adjacent dissemination blocks with
an average population of 400 to 700
persons based on data from the previous
Census of Population Program.
Diversity: The presence of a wide range of
human qualities and attributes within an
individual, group or organization. Diversity
includes such factors as age, sex, race,
ethnicity, physical and intellectual ability,
religion, sexual orientation,
educational background, and expertise.
Economic Dependency: The second
dimension of deprivation in the CIMD
relates to reliance on the workforce, or a
dependence on sources of income other
than employment income.
Equity: Fairness, impartiality, evenhandedness. A distinct process of
recognizing differences within groups of
individuals and using this understanding to
achieve substantive equality in all aspects
of a person’s life.
Equity-Centered Planning: Planning
policy and action that directly confront
structural inequities and power imbalances
by empowering individuals and groups who
experience marginalization to improve their
equality of life while also pushing for
organizational/structural changes to
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prevent the systemic disadvantaging of
peoples.
Equity, Diversity, and Inclusion
Planning: A planning practice that seeks
to confront and address systematic racism
and discrimination in the governance
systems, practices, and policies that
planners implement, create, and
influence.
Equity Lens: A framework that includes a
set of questions to be considered when
making decisions regarding policies,
programs, or initiatives. The lens acts as a
guide to help understand how decisions
and actions either break down or reinforce
barriers that disproportionately affect
vulnerable populations.
Ethnocultural Composition: The third
dimension of Canadian Index of Multiple
Deprivation that refers to the community
make-up of immigrant populations, and at
the national-level. For example, this takes
into consideration factors such as the
proportion of population who are recent
immigrants, the proportion of the
population who self-identified as a visible
minority, the proportion of the population
born outside of Canada, and the proportion
of the population with no knowledge of
either official language (linguistic
isolation).
Exposure: Being in a situation which has
some risk of involvement in a road traffic
collision.
Gender-Based Analysis Plus (GBA+):
An analytical process used to assess how

different women, men, and gender diverse
people may experience policies, programs,
and initiatives.
Inclusion: Appreciating and using our
unique differences – strengths, talents,
weaknesses and frailties – in a way that
shows respect for the individual and
ultimately creates a dynamic multidimensional organization.
Individual-Level Determinants: A range
of individual characteristics and
behaviours that are determinants of one’s
exposure to traffic collisions and risk of
traffic injuries and fatalities.
Intersectionality: Seeks to understand
and analyze the complexity of human
experiences and the interconnectivity of
social categorizations.
Linguistic Minority: Groups of people
who’s maternal or chosen official language
is not the majority language in their
province or territory.
Lived Experience: Personal knowledge of
the world gained through direct
participation and involvement in an event
or phenomenon.
Local traffic: Traffic that originates in
a neighbourhood.
“Looked-but-Failed-to-See” Errors:
Refers to when car drivers are looking in
the direction where the other parties were
but have not seen (i.e., perceived the
presence of) the other road user.
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Marginalized Persons: Groups and
communities that experience discrimination
and exclusion (social, political, and
economic) because of unequal power
relationships across economic, political,
social, and cultural dimensions.
Non-Local traffic: Traffic that
flows through or arrives in a different
neighbourhood than where it originated.
Participatory Planning: Participatory
planning is a form of public engagement
that advocates for empowerment of
marginalized groups and the creation of
‘participatory structures able to work with
conflict in productive ways. Participatory
planning promotes bottom-up solutions by
putting decision-making power into the
hands of residents
Positionality: Positionality examines how
differences in social position and power
shape identities and access in society.
Recent Immigrants (also known as
newcomers): Refers to landed immigrants
who came to Canada up to five years prior
to a given census year.
Residential Instability: One of the four
dimensions of the Canadian Index of
Multiple Deprivation. It refers to the
tendency of neighbourhood inhabitants to
change over time, while taking into
consideration characteristics such as
housing and family. Indicators contributing
to this dimension include: the proportion of
dwellings that are apartment buildings, the
proportion of people living alone, the
proportion of dwellings that are owned, and

the proportion of population who moved
within the last five years.
Risk: A factor that raises the probability of
adverse outcomes.
Road Safety: Measures such as
improvement to road system,
infrastructure, and vehicles used to prevent
road users from being killed or
seriously injured.
Road Violence: The epidemic of deaths
and serious injuries that occur on
roadways and in our transportation
systems.
Safety Culture: The everyday attitudes,
values, norms, and beliefs that leaders and
staff share about risk and safety. The
perceived social norms that newcomers
have toward risky traffic behavior as
pedestrians and cyclists, as well as habits
and expectations of motorist behavior.
Safety in Numbers: The phenomenon by
which the per-walker or per-bicyclist
frequency of being struck by motorists
declines as the amount of walking or
bicycling on a street or in a region
increases.
School-Aged Children: Children aged 519 years.
Situational Vulnerability: The fourth
dimension represented in the Canadian
Index of Multiple Deprivation, speaks to
variations in socio-demographic conditions
in the areas of housing and education,
while considering other demographic
characteristics.
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Social Determinants: The conditions in
which people are born, grow, work, live,
and age, and the wider set of forces and
systems shaping the conditions of daily
life.
Socio-economic Determinants: Refer to
a specific group of social and economic
factors within the broader determinants of
health. These relate to an individual's place
in society, such as income, education, or
employment. Experiences of
discrimination, racism and historical trauma
are important social determinants for
certain groups such as Indigenous
Peoples, LGBTQ+, and Black Canadians.
Spatial Determinants: A variable that may
increase or detract from the suitability of a
location for the presence of a particular
land-use or land-cover category.
Traffic Calming: Commonly associated
with physical features such as: speed
humps, raised intersections,
and roundabouts. They are installed on a
road to reduce the speeds at which
vehicles travel, to discourage through
traffic, to improve road safety, and to
improve comfort levels for all road users.

resources such as car ownership, access
to public transport, and/or all forms
of transportation more generally.
Vision Zero: A strategy to eliminate all
traffic fatalities and serious injuries, while
increasing safe, healthy, equitable mobility
for all.
Vulnerable Road User: Refers to
pedestrians and cyclists who are easily
injured and killed in a car-dominated road
space.
Vulnerability: An internal risk factor of the
subject or a system that is exposed to a
hazard and corresponds to its intrinsic
tendency to be affected, or susceptible to
damage.
3-leg Intersection: Also called a Tintersection, which is used to terminate
one road.
4-leg Intersection: Often called a
crossroads or four-way intersection – this
is where two roads meet, usually at a
right angle.

Traffic Collisions: (inclusive of injuries
and fatalities) For this report, this is the
involvement of a vehicle that collides with
another vehicle, pedestrian, or cyclist and
may result in injury, fatality, or property
damage.
Transportation Inequality: The unequal
distribution of travel between social groups,
particularly related to transportation
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Appendix A: News Media Search Terms
To ensure relevant articles were included, a wide variety of keywords were utilized. The search
strategy used a combination of the following terms:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•

Locations in North America
Traffic fatalities
Road injuries
Road traffic morbidity
Road traffic collisions
Road safety
Transport injuries
Transport collisions
Injuries
Vulnerable populations
Social determinants
Economic determinants
Socio-economic determinants
Spatial determinants
o Urban design
o Road design
Land use
Marginalized groups
Equity
Equity lens
Vision Zero

•
•
•
•
•
•
•
•
•
•
•
•
•

Marginalized
Low-income / low income
Disabilities
Person(s) with disabilities
Person(s) with a disability
Senior
Older adult
Children
Child
Cyclist
Pedestrian
Road user(s)
Infrastructure
o Sidewalk
o Curb
o Intersection
o Crosswalk/Crossing
o Stop sign / stop light
o Pedestrian infrastructure
o Cycling infrastructure
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Appendix B: Spatial Analysis Methodology
The spatial analysis utilized Motor Vehicle Collision (MVC) data from 2018-2020 provided by
the York Regional Police. From this data, locational information for each reported collision in
York Region was obtained. This was used for the “where” analysis within the York Region Data
Analysis chapter. The Canadian Index of Multiple Deprivation (CIMD) was used, from which
socio-economic data was obtained. Comparing these two datasets allowed for an investigation
into the relationship between collision frequency and socio-economic status. Additionally, the
Canadian Census Analyser (CHASS) was used to retrieve 2016 census data to further review
socio-economic and demographic determinants and their relationship with traffic collisions. The
determinants analyzed were: youth (age 0-19), older adults (age 65+), immigrant status (both
total immigrants and recent immigrants from years 2011-2016), as well as visible minority
status.

Datasets
York Regional Police Motor Vehicle Collision Data
This dataset provided the location (street intersection) of all motor vehicle collisions reported
to the York Regional Police from 2018-2020. This dataset allowed for the analysis of past traffic
collisions trends to pinpoint the high frequency traffic collision locations.

Figure A.0.1. The collision data provided by York Regional Police.
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Canadian Index of Multiple Deprivation (CIMD)
CIMD is an area-based measure –by Dissemination Area –of socio-economic conditions, that
is commonly used to evaluate community inequalities. It is composed of four deprivation
dimensions, all of which a score of 1 (least deprived) to 5 (most deprived) is assigned to a
dissemination area. The four dimensions are:
1. Economic dependency
“Relates to reliance on the workforce, or a dependence on sources of income other than
employment income. For example, the indicators included in this dimension, at the
national-level, measure concepts such as the proportion of the population aged 65 and
older, the dependency ratio (the population aged 0-14 and population aged 65 and older
divided by the population aged 15-64), and the proportion of the population not
participating in the labour force”.
2. Ethno-cultural composition
“This dimension refers to the community make-up of immigrant populations, and at the
national-level, for example, takes into consideration factors such as the proportion of
population who are recent immigrants, the proportion of the population who selfidentified as visible minority, the proportion of the population born outside of Canada,
and the proportion of the population with no knowledge of either official language
(linguistic isolation)”.
3. Residential instability
“Speaks to the tendency of neighbourhood inhabitants to fluctuate over time, taking into
consideration both housing and familial characteristics. For example, the indicators in
this dimension at the national-level measure concepts such as the proportion of the
population who have moved in the past five years, the proportion of persons living alone,
and the proportion of occupied units that are rented rather than owned”.
4. Situational vulnerability
“Speaks to variations in socio-demographic conditions in the areas of housing and
education, while taking into account other demographic characteristics. For example,
the indicators in this dimension at the national-level measure concepts such as the
proportion of the population aged 25 to 64 without a high-school diploma, the proportion
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of the population identifying as Aboriginal, and the proportion of dwellings needing major
repairs”.

Methodology
The preparation of data was completed using Microsoft Excel and Google Sheets. The spatial
analysis was completed using ArcGIS.

Preparing Data for Analysis
The MVC data was sorted using Microsoft Excel in order to remove any collisions recorded
outside of York Region (i.e., Peel Region, Toronto). The locational information was then altered
to include symbology (& instead of /) and abbreviations (St for Street) that GIS recognizes. The
abbreviated municipalities were also changed to provide the expanded name of the
municipality, the province, and the country (e.g., MAR = Markham, Ontario, Canada). The data
was then uploaded into Google Sheets to be geocoded in order to provide the geographical
coordinates of all the collisions to be used for the spatial analysis in GIS.
Using ArcGIS Pro, the geographic information was analyzed in relation to the CIMD data. Since
all the dimensions of the CIMD data displayed a similar spatial trend, a new column was created
that calculated the average (or summary score) of CIMD quintiles for each Dissemination Area.

GIS Analysis
Hot Spot Maps
Hot spot maps were created by using the “Point Density” tool in ArcGIS for the collision data.
This tool calculates the magnitude-per unit area of point features around each raster cell. This
was used to identify areas of significantly high clustering of traffic collisions.

Relationship Between Motor Vehicle Collisions and Deprivation
The collision data and the CIMD were compared to identify any significant relationship. First,
the MVC data and the CIMD data were spatially joined to match all rows of collisions data to
their geographic locations in the CIMD data. Next, the “Local Bivariate Relationship” tool was
used on this joined data layer. This created a new column in the attribute table that counts the
number of collisions in each Dissemination Area. This tool allows you to quantify the
relationship between two variables on the map and determine if one of the variables is
dependent or influenced by another variable. In this case, the dependent variable is the count
of collisions in each Dissemination Area and the independent variable is the CIMD deprivation
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dimension. This tool was used for each of the deprivation dimensions (economic dependency,
ethno-cultural composition, residential instability, and situational vulnerability) as well as for the
averaged CIMD calculation based on all 4 dimensions. Overall, no significant relationship was
identified for any of the dimensions.

Relationship Between Pedestrian and Cyclist Collisions and Deprivation
Based on other methods of research, specifically in the literature review, it was determined that
pedestrian and cyclist collisions are more likely to involve vulnerable/deprived populations. The
MVC data did not differentiate between cyclist, pedestrian, or motor vehicle collisions, hence it
was decided another method would be used to further investigate this relationship. The most
frequent cyclist and pedestrian locations were plotted and then compared to the averaged
CIMD data. In total, 22 locations (10 highest pedestrian collision locations and 12 highest cyclist
collision locations) were plotted against the CIMD data. It was found that all these collision
locations were located within or on the edge of dissemination areas with a deprivation score of
at least 3 and up to 5. This led to the conclusion that there could potentially be a relationship
between pedestrian and cyclist collisions and more deprived communities.

Socio-economic and Demographic Analysis of Pedestrian and Cyclist
Collisions

For this section of the analysis, census data was compared to the highest pedestrian and cyclist
collision location data. The census socio-economic and demographic variables (youth, older
adults, immigrant status, and visible minority status) were downloaded as a dBase database
file (.dbf) that was then uploaded into GIS. This file included codes for the dissemination areas
which is comparable to the previously used CIMD data used in this analysis. This file was then
joined to the collision and CIMD data based on the dissemination areas in order to spatially
define the census data. Next, population rates for each dissemination area were calculated for
each of the variables (e.g., age 0-19 / total population). Each of these newly calculated fields
were then plotted visually and compared to the top 22 pedestrian and cyclist collision locations
in order to determine if there were any relationships between collision location and
demographic and socio-economic variables.
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Appendix C: Maps
C.1. Traffic Collision Hot Spot Map, 2018.
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C.2 Traffic Collision Hot Spot Map, 2019
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C.3 Traffic Collision Hot Spot Map, 2020
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C.4 2016 CIMD – Economic Dependency Quintiles, York Region
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C.5. 2016 CIMD – Ethnocultural Dependency Quintiles, York Region
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C.6. 2016 CIMD – Residential Instability Quintiles, York Region
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C.7. 2016 CIMD – Situational Vulnerability Quintiles, York Region
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C.8. Relationship Between Deprived Areas and the Most Frequent
Locations of Pedestrian and Cyclist Collisions
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C.9. Percent of Each Dissemination Area’s Population who are Between the
Ages of 0-19 with the Highest Pedestrian and Cyclist Collision Frequency
Intersections
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C.10. Percent of Each Dissemination Area’s Population Who Are Aged 65
and Over with the Highest Pedestrian and Cyclist Collision Frequency
Intersections
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C.11 Percent of Each Dissemination Area’s Population Who Identifies as a
Visible Minority with the Highest Pedestrian and Cyclist Collision
Frequency Intersections
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C.12 Percent of Each Dissemination Area’s Population Who Are Recent
Immigrants (2011-2016) With the Highest Pedestrian and Cyclist Collision
Frequency Intersections
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C.13. Percent of Each Dissemination Area’s Population Who Have
Immigrated to Canada in Their Lifetime with the Highest Pedestrian and
Cyclist Collision Frequency Intersections
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C.14. Observed Intersections with High Frequencies of Collisions or
Pedestrian Safety Improvement in York Region
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Appendix D: Walkability Checklists

D.1. All Season Age-Friendly Pedestrian Safety and Walkability
Checklist
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D.2. How Walkable is your Community Checklist
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Appendix E: Interview Guide
1.

Can you briefly introduce yourself and explain your work with road safety and/or
vulnerable populations?

2.

What do you see as the biggest barriers to road safety?

3.

Which populations in the communities you’ve worked with are at greatest risk due to
road safety issues?
a. What factors contribute to their level of risk or exposure?

4.

Please describe the current approach to road safety initiatives in your community.

5.

What are the strengths and shortcomings of the existing road safety initiatives?

6.

In what ways are the needs of populations at greatest risk of road safety issues
accounted for in existing road safety initiatives in your community?

7.

What more could be done to ensure that the needs of populations at risk are fully
addressed? (i.e., any initiatives, tools or policies that could assist).
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Appendix F: Letter of Information for Key
Informants
Centering Vulnerability in Road Safety Initiatives in York Region:
Applying an Equity Lens to Vision Zero and Safe Mobility Initiatives
Department of Geography and Planning, Queen’s University
SURP 823 – Health and Social Planning Project Course (Fall 2021)
This research is being conducted by a team consisting of students in the project course
SURP 823 – Health and Social Planning Project Course through the Department of Geography
and Planning at Queen’s University in Kingston, Ontario. The course instructor is Dr. Patricia
Collins (Queen’s University), and the project is being led by Sonia Sanita from The Regional
Municipality of York.
What is this study about?
This research is being conducted by eight students in the Master of Urban and Regional
Planning program. This year, our project is focused on centering vulnerability in road safety
initiatives in the Regional Municipality of York, Ontario. To that end, our
team is researching socio-spatial disparities in road safety in the region, as well as
identifying best practices and recommendations for The Regional Municipality of York to
enable the establishment of road safety initiatives that support health and social equity.
You are invited to participate in a semi-structured interview with members of the project team
to share your professional knowledge. There are no known physical, psychological,
economic, or social risks associated with this study. The input from your interview will
inform our final report and recommendations.
Is my participation voluntary?
Yes. Although it would be greatly appreciated if you would answer all questions as frankly as
possible, you should not feel obliged to answer any question that you find objectionable or
that makes you feel uncomfortable. You may also withdraw from the project at any time.
Should you choose to withdraw from the project at any point, including during or following the
interview session, please inform the project team manager, Gabi Scollon, a
g.scollon@queensu.ca, or our course instructor, Dr. Patricia Collins, at
patricia.collins@queensu.ca. You will not have not waived any legal rights by consenting to
participate in this study.
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What will happen to my responses?
The interview will be audio-recorded and transcribed verbatim. If you decline the use of an
audio recorder, then the interviewer will take written notes only. Only the research
team will have access to the information. Interview participants speaking in their professional
capacity may consent to having their name attribute to their statements OR request to have
their confidentiality protected as noted in attached consent form. If you choose the latter
option, we will strip your name and any information from the transcript that we suspect could
indirectly identify you to ensure your responses are kept confidential. However, given the
small number of participants, it is possible that you could be identified from a quotation that
we use from your interview, and you’re your confidentiality cannot be guaranteed. The
Queen’s General Research Ethics Board (GREB) may request access to study data to
ensure that the researcher(s) have or are meeting their ethical obligations in conducting this
research.
For the duration of this study, all interview transcripts will be securely stored on team
members’ password-protected computers and in an encrypted cloud-based data
management platform. By January 2021, after the study is complete, all raw data from this
study will be destroyed. The final report from the study will be made available on the Queen’s
School of Urban and Regional Planning website
(https://www.queensu.ca/geographyandplanning/surp/projectcourses). The findings may also be published in professional journals or presented at academic
or professional planning conferences.
Will I be compensated for my participation?
You will not be compensated for your participation in this project.
What if I have concerns?
If you have any complaints, concerns or questions about this research, please feel free
to contact Dr. Patricia Collins at patricia.collins@queensu.ca (613-533-6000x77060) or
the Chair of the General Research Ethics Board at chair.greb@queensu.ca (1-844-535-2988)
at Queen’s University.
Again, thank you. Your interest in participating in this research is greatly appreciated.
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