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Executive Summary 
As the connections between the built environment and human health become 
increasingly clear, planners are realizing the crucial role they play in facilitating the 
creation of neighbourhoods that support physical activity, and walking in particular, to 
improve health outcomes. Walkability provides a measure of how inviting an area is to 
pedestrians, and can indicate an environment’s supportiveness for active living. 
Improving walking conditions can increase transportation choice for neighbourhood 
residents, encourage more people to walk, reduce car dependency, and foster more 
complete, people-friendly communities. 
 
Both urban form and neighbourhood socio-economic status (SES) have been shown to 
influence walkability and resident walking behaviours. Accordingly, this study examines 
the relationship between urban form and neighbourhood socio-economic status (SES) 
based on objective and subjective measures of walkability in four Ottawa 
neighbourhoods, purposely selected to provide contrasts on urban form (high street 
connectivity versus low street connectivity) and SES (higher versus lower). Employing a 
variety of research methods, including a review of existing literature, neighbourhood 
profile analysis, observational analysis, document review, and semi-structured 
interviews, this study answers two main questions: 
 

1) How do walking conditions vary among four Ottawa neighbourhoods of 
contrasting built environment and socio-economic status based on objective 
and subjective measures of walkability? 

2) How might these built environment and socio-economic status conditions 
influence walking behaviour within these four neighbourhoods? 

 
Study findings revealed differences in rates of walking and built environment features 
across neighbourhoods, demonstrating an association between built form, 
neighbourhood SES, and walkability. Walking and public transportation use was more 
common in the low SES neighbourhoods compared to high SES neighbourhoods and 
higher in the high connectivity neighbourhoods versus low connectivity 
neighbourhoods. Each neighbourhood displayed built environments supportive of 
walking, but differed in terms of the absence or prevalence of certain features. While 
high connectivity neighbourhoods included a greater mix of land uses, more potential 
walking destinations, and more pedestrian street amenities, the low connectivity 
neighbourhoods had less traffic on residential streets. Comparatively the low SES 
neighbourhoods had more vehicle traffic, while high SES neighbourhoods were more 
aesthetically pleasing with greater perceptions of safety from both crime and traffic. 
Despite the variations in walking conditions, all neighbourhoods except the HILC 
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neighbourhood had similar levels of pedestrian protection, posted speeds, tree 
coverage, and access to public transit. Key differences may affect how and why people 
walk in the neighbourhood.  
 
Improvements can be made in all four neighbourhoods to improve conditions for 
pedestrians by creating safer and more comfortable places for walking. Infrastructure 
upgrades, the introduction of supportive programming, improvements to public 
transportation, and increased funding, and are all recommended to enhance walkability 
in each of the four neighbourhoods and across all neighbourhoods. 
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1.0 Introduction 
With rates of obesity and chronic disease on the rise, walking provides an accessible, 
affordable form of travel and exercise that can help people meet the recommended 
daily physical activity requirements and improve health outcomes (Lee & Buchner, 
2008; Frank et al. 2006). As a growing body of evidence elucidates the built 
environment’s effect on human health (Dannenberg, Frumkin, & Jackson, 2011; Frank, 
Engelke, & Schmid, 2003; Frumkin et al. 2004; Keon et al. 2009; Frank et al. 2006), 
researchers are examining the social and environmental facilitators of walking to 
determine how to effectively promote this activity.  
 
Walkability provides a measure of how inviting an area is to pedestrians, and can 
indicate an environment’s supportiveness for active living (Sallis et al. 2009). Supportive 
walking environments are particularly important for low-income populations, who rely 
more on walking for transportation (Cerin et al. 2007; Grant et al. 2010; Haber et al. 
2011) and who may be more vulnerable to health risks (Haber et al. 2011). Both urban 
form and neighbourhood socio-economic status (SES) have been shown to influence 
walkability and resident walking behaviours (Grant et al. 2010; Sallis et al. 2009; Van 
Dyck et al. 2010; van Lenthe et al, 2005; Cerin et al. 2007; D’Haese et al. 2014), with 
previous research revealing inequitable walking conditions in neighbourhoods with 
lower socio-economic status (Grant et al. 2010; Gibbs et al. 2012). Building upon this 
premise, this study explores the walking conditions in four neighbourhoods with 
contrasting urban form and SES. An investigation of how neighbourhood form and SES 
influence walkability can assist planners, decision-makers, and communities in 
developing strategies that promote walking in all neighbourhoods. 
 
Accordingly, this study examines the relationship between urban form and 
neighbourhood socio-economic status (SES) based on objective and subjective 
measures of walkability in four Ottawa neighbourhoods, purposely selected to provide 
contrasts on urban form (high street connectivity versus low street connectivity) and 
SES (higher versus lower). Research was guided by two main questions: 
 

1) How do walking conditions vary among four Ottawa neighbourhoods of 
contrasting built environment and socio-economic status based on objective 
and subjective measures of walkability? 

2) How might these built environment and socio-economic status conditions 
influence walking behaviour within these four neighbourhoods? 
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In addressing these questions, this report emphasizes potential infrastructure, policy, 
and community-based interventions that could enhance the walkability of the selected 
neighbourhoods. 
 
Comprising five chapters, this report is intended to provide a comprehensive analysis 
of walkability in the selected neighbourhoods. While this first chapter introduces the 
study topic, key issues, and questions, Chapter Two provides a review of existing 
literature on walkability to highlight ongoing discussions on the relationship between 
community design and health, the potential influences on walkability, and health equity 
considerations. Chapter Three outlines the study scope, research methods, and 
sources of information. Key findings from the collected data are reviewed in Chapter 
Four. Lastly, Chapter Five discusses the significance of these findings, outlines 
recommendations to increase walkability, and provides a brief conclusion by linking the 
outcomes of the study to the initial research questions and by emphasising the 
relevance of the study to planning practice and research. 
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2.0 Literature Review 
As more research sheds light on the connections between the built environment and 
human health, planners are realizing the crucial role they play in facilitating the creation 
of neighbourhoods that support physical activity, and walking in particular, to improve 
health outcomes. This chapter highlights the current movement towards healthy 
community planning, within which walkability is a key component, the benefits of 
walkable neighbourhoods, as well as the potential influences on walking behaviour. 
Health equity is also discussed as an important consideration for planners, whose 
decisions, policies, and strategies may unfairly disadvantage vulnerable members of 
society by exacerbating existing disparities in health and environmental conditions. 
Finally, attention is given to research precedents on walkability to substantiate the 
structure, methods, and rationale of this study. 
 

2.1 Background: The State of Health and Planning 
Although human health and wellbeing has always been within the purview of planning, 
there is a growing effort to reconnect the profession to its roots in health promotion. 
Since its emergence as a practice in the 19th century, urban planning has been 
inextricably tied to concerns regarding the health of cities and communities. More 
recently, professional planning associations like the Canadian Institute of Planners (CIP) 
and the Ontario Professional Planners Institute (OPPI) have prioritized healthy 
community planning by issuing calls to action, urging planners to consider the health 
implications of land use and infrastructure decisions (Ministry of Municipal Affairs and 
Housing, 2009; OPPI, 2014). Municipal governments and planners have responded 
accordingly by developing strategies and interventions to change land-use patterns, 
transportation networks, and public spaces in ways that promote physical activity and 
healthy lifestyles.  

While health outcomes are complex, resulting from a combination of biological, social, 
economic, and environmental factors, the built environment is a notable determinant. 
According to a recent Canadian Senate Report, 50% of health outcomes are 
attributable to social and economic determinants, while 10% are related to the built 
environment (Keon et al. 2009), human-made places that include buildings, parks, 
infrastructure, neighbourhoods, and cities. Many of the current health problems in 
North America have been attributed to declining physical activity levels, which is 
influenced, in part, by the built environment (Dannenberg et al., 2011; Frumkin, Frank, 
& Jackson, 2004). In Canada, an estimated 53.6% of the population is overweight or 
obese, with one in five youths aged 12 to 17 classified as overweight or obese 
(Statistics Canada, 2013). Diabetes and high blood pressure are also growing concerns, 
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affecting 6.6% and 17.7% of the population respectively (Statistics Canada, 2013). 
These health outcomes also affect overall life expectancy, and for the first time in 
recent history, adults’ life expectancies are expected to exceed those of their children 
(Dannenberg, Frumkin, & Jackson, 2011). Given the rise in chronic diseases, creating 
environments that support physical activity and walking has become a key priority, as 
part of a comprehensive approach to reducing health risks.  

Despite what we know about the connections between health and planning, changes 
to the built environment have proven difficult as most urban landscapes in North 
America were designed around the automobile and consequently discourage walking 
or other forms of active transportation. Cities used to be walkable, with a mix of 
commercial, retail, and even industrial activities in close proximity to housing, allowing 
residents to “satisfy their basic daily needs within a comfortable walking distance of 
their home” (Frank et al. 2003, 2). But, with the commercialization of the automobile in 
the mid-20th century and greater demand for single-detached dwellings, land use 
patterns and transportation networks fundamentally changed. Modern planning 
practices advocated the separation of land uses and the construction of large highways 
to accommodate vehicular traffic. Cities became increasingly decentralized, with 
residential neighbourhoods located at the periphery, separated from commercial and 
industrial activities. As distances between destinations increased, it became impractical 
for residents to walk for transportation, as amenities and places of employment were 
generally located outside of neighbourhoods. Automotive transportation and 
sedentary lifestyles became the norm, contributing to a range of associated health 
problems (Frumkin et al., 2004; Ewing; Saarloos, Kim, & Timmermans, 2009; Frank et 
al., 2003). While suburban sprawl is neither the sole determinant of physical inactivity 
nor the single contributor to the current health crisis, better urban design may be 
critical to increasing physical activity and promoting public health (Frumkin et al., 2004; 
Frank et al., 2003).  
 

2.2 Walking: Steps Towards Better Health 
The health benefits of regular physical activity are widely recognized, yet the vast 
majority of Canadians do not meet the daily physical activity recommendations (Colley 
et al. 2011).1 Most jobs and daily routines require limited exertion, and most people 
use vehicles for transportation rather than active modes like walking or cycling (Frank et 
al. 2003; Frumkin et al. 2004).  

                                                
1 As many as 91% of Canadian youth and 69% of Canadian adults do not meet the recommended levels of daily physical activity 
(Colley et al. 2011).  
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As a form of moderate exercise, walking lowers risk of disease, increases life 
expectancy, supports mental health, and improves self-esteem (Collaborating for 
Health, 2012). People may walk for either recreational or utilitarian purposes, as a form 
of transportation to reach a particular destination for an alternative purpose. Different 
built environment features may be required to support transportation versus 
recreational walking (further detailed in Section 2.3). 
 
The creation of more walkable communities provides a great opportunity to encourage 
people to incorporate more physical activity into their daily routine to meet physical 
activity recommendations (Grant et al. 2011). Living in walkable neighbourhoods is 
routinely associated with more physical activity (Frank et al. 2004). One study found 
that a 5% increase in walkability was associated with a per capita 32.1% increase in 
time spent in physically active travel, and a 0.23-point reduction in body mass index 
(Frank et al. 2006). A Toronto-based study that examined the connection between 
walkable neighbourhoods and diabetes concluded that neighbourhood walkability was 
a strong predictor of diabetes incidence independent of age and area income, and 
that coexisting poverty accentuated these effects, with the highest incidence of 
diabetes occurring in low-income areas with low walkability (Booth et al. 2013). The 
benefits extend beyond physical benefits, as more walkable neighbourhoods also 
provide “the means and locations for individuals to connect, share information, and 
interact with those that might not otherwise meet" (Rogers et al. 2011, 212), thereby 
increasing social capital. Environmental benefits also include reductions in air pollution, 
greenhouse gas emissions, and energy consumption (Transport Canada, 2011). 
 
As the most accessible forms of exercise, walking can help Canadians of all ages and 
incomes attain the recommended levels of physical activity, as an inexpensive, 
convenient activity that does not require equipment, special skills or facilities (Lee & 
Buchner, 2008; Frank et al. 2003). Regardless of sex, ethnicity, age, education, or 
income, most people can walk regularly, either recreationally or for transportation.  
 
Walking is particularly important for those with limited resources or time, and has the 
potential “to reduce disparities in health related to lack of physical activity” (Lee & 
Buchner, 2008, 513). Studies have shown that low income, unemployed, and obese 
people spend less time engaging in leisure physical activity than the total population 
(Siegel et al. 1995). However, the prevalence of walking for exercise among these 
groups is similar to that of the total population, indicating that walking is an 
"acceptable, accessible exercise activity, especially among population subgroups with 
a low prevalence of leisure-time physical activity" (Siegel et al. 1995, 709). Encouraging 
regular walking across broad sectors of society offers an effective public health 
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strategy, but also requires the cooperation of planners and municipal decision makers 
to ensure that built environments support walking.  
 

2.3 Influences on Walking and Walkability 
Walkability is commonly understood as the "extent to which the built environment 
supports and encourages walking by providing for pedestrian comfort and safety, 
connecting people with varied destinations within a reasonable amount of time and 
effort, and offering visual interest in journeys throughout the network" (Southworth, 
2005, 248). Academic research on the factors that influence walkability has emerged 
and expanded over the last ten years. These studies review a range of considerations, 
including personal, environmental, economic, and socio-demographic. 
 
Both physical and non-physical factors may interact to influence walking. Alfonzo (2005) 
describes a hierarchy of factors that may come into play within an individual’s walking 
decision-making process. First and foremost, the walk must be feasible, which is 
determined primarily by distance to one’s destination (Frank et al. 2003). However, 
other factors may influence an individual’s decision to walk, such as personal 
perceptions regarding accessibility, safety, aesthetics, and comfort (Alfonzo, 2005). Of 
these characteristics, different facilities may be required to support recreational walking 
compared with transportation walking. Pikora et al. (2003) developed a model to 
describe the indicators that influence recreational walking (see Figure 2.1). On the 
other hand, transportation walking depends predominantly on distance and 
accessibility (Frank et al. 2003).  
 

 
Figure 2.1. Pikora et al.’s (2003) model of the physical environmental factors that may influence 
recreational walking.  
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While both macro-level neighbourhood design and more mirco-level street features 
contribute to environmental determinants of walking, personal circumstances also 
mediate the relationship between the built environment and walking, as preferences, 
physical abilities, or socio-economic status can also influence the likelihood that a 
person will walk. However, walkability metrics typically focus on urban form 
characteristics that support walking, as neighbourhoods that are physically conducive 
to walking afford residents the choice of whether or not to walk.  

2.3.1 Urban Form Characteristics – Neighbourhood 
The built environment largely determines the practicality of reaching destinations on 
foot. Neighbourhood level features, such as land use mix, density, and connectivity, 
are particularly important in this regard as they affect the number of potential 
destinations and the possible routes between destinations.   

Land Use Mix 
Land use refers to the general activities permitted within a designated area. A greater 
mix of land uses is associated with higher walkability by increasing the proximity and 
availability of destinations that can be reached on foot (Frank et al. 2003; Cerin et al. 
2007). Although studies identify proximity to workplace as the most significant 
contributor to transport-related walking, proximity to commercial destinations, 
particularly food stores, is also an important determinant of walking for transportation 
(Cerin et al. 2007; De Bourdeaudhuij et al. 2005).  
 
The relationship between open, recreational space and walkability remains unclear. 
Although parks and trails may provide attractive environments for recreational walking 
(Giles-Corti, 2005), these venues only marginally impact residents’ transport-related 
walking (Cerin et al. 2007). Lee and Moudon (2006) found no association between 
recreational areas and walking, whereas Clifton and Dill (2005) found that men walked 
more when there was greater park access. Comparatively, commercial activity appears 
to increase walking more than recreational activity (Cerin et al. 2007).  

Density 
Density refers to the number of residential dwelling units within a designated area of 
land, typically an acre or hectare, with higher residential densities associated with more 
walking (Clifton & Dill, 2005). Glazier et al. (2014) found that both higher residential 
density and the number of destinations provided good measures of walkability and 
that these two features tended to co-exist spatially. Higher residential densities are 
associated with more amenities, which increase the likelihood of walking by shortening 
trip distances (Frank et al. 2003). Commercial density is also an indicator of walkability, 
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as a higher ratio of commercial activity indicates that more restaurants, shops, and 
services are located nearby, providing potential walking destinations (Cerin et al. 2007). 

Street Connectivity 
Street networks determine the possible routes and distances between points, and can 
facilitate walking by promoting better access to destinations (Cerin et al. 2007). Linear 
grid-pattern networks are typically the most conducive to walking as the short block 
lengths provide more route options and enable direct travel between two points. By 
contrast, curvilinear streets and cul-de-sacs offer fewer route options and often 
lengthen the walk by providing indirect routes (see Figure 2.2).  
 

 
Figure 2.2. Comparison of walking distance based on different street patterns. (Source: Benfield, 
2014) 

The number of intersections in a neighbourhood provides an important indicator of 
street connectivity. As walkability is largely determined by proximity, a better-
connected street network offers more direct routes to destinations and reduces the 
distance required to walk. However, as noted by the 2005 LUTAQH Study (Land Use, 
Transportation, Air Quality, and Health) in Washington, greater connectivity does not 
suggest more walking destinations, and therefore requires consideration in conjunction 
with land use mix and density (Frank et al., 2005). Connectivity in terms of 
transportation networks is also important, as proximate transit stops allow pedestrians 
to reach more destinations without a personal vehicle. Accordingly, access to good 
transit has been associated with more utilitarian walk trips (Clifton & Dill, 2005; 
Hoehner et al. 2005). The proximity and frequency of transit stops can be evaluated as 
part of street-level walkability assessments.  
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2.3.2 Urban Form Characteristics - Street 
At a more fine-grained level, urban design approaches consider the quality of walking 
environments based on the satisfaction of users and the perceived sense of place (Lo, 
2009). Certain features may be more significant than others, as indicated in Moayedi et 
al.’s (2013) list of attributes for walkable streets (see Table 2.1). Street-level 
characteristics, particularly infrastructure and amenities, can influence pedestrian 
activity by affecting the condition, safety, and comfort of routes.  
 
Table 2.1. Summary of Moayedi et al. (2013)’s walkable street indicators 

Level of 
Importance 

Attribute Elements Definition 

High 
Importance 

Pedestrian 
Facilities 

Presence of suitable walking surface such as sidewalk. 

Pedestrian 
Conflicts 

Potential for conflict with motor vehicle traffic because of 
driveway and loading dock crossing, speed and volume of 
traffic, large intersections and low pedestrian visibility. 

Crosswalks Presence and visibility of crosswalk on intersecting roads. 
Traffic signals have functional ‘walk’ light that provide sufficient 
crossing time. 

Medium 
Importance 

Maintenance Buckling pavement, overgrown vegetation, standing water, etc. 
on or near the path. Does not include temporary problems (tall 
grass).  

Path Size Useful path width, accounting for barriers to passage such us 
utility, pole and signs mounted in the walkway.  

Buffer Space separating path from adjacent roadway. 
Universal 
Accessibility 

Ease of access for the mobility impaired. Handrail 
accompanying steps, ramps to accommodate wheelchairs, etc. 

Aesthetic Includes proximity of fences and building noise, landscaping 
quality, and presence of pedestrian oriented features such as 
benches and water fountains. 

Low 
Importance 

Shade Amount of shade, accounting for different times of day 

Infrastructure 
The quality and presence of pedestrian facilities can improve the experience of 
walking. Walking for recreation is related to availability of sidewalks (De Bourdeaudhuij 
et al. 2005) and proximity of sidewalks (Duncan & Mummery, 2005). The installation of 
sidewalks, marked crosswalks, and traffic calming features such as medians and curb 
extensions, have been found to be associated with increased walking within a 
community (Gallimore, Brown & Werner, 2011).  
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Regular maintenance of infrastructure promotes the safety and accessibility of walking. 
Cracks in sidewalks pose a danger and a deterrent to pedestrians, particularly those 
with mobility challenges. In Canada, climatic conditions and precipitation such as rain 
or snow may also deter pedestrian activity (Hall, Lane & Lambert, 2010).  

Safety 
Pedestrians must feel safe while walking, both from traffic and crime. Fast moving 
vehicles and conflicting intersections pose dangers to pedestrians, who must feel that 
they are adequately protected from traffic. Similarly, signs of vandalism, such as broken 
glass and graffiti, may indicate the presence of crime and induce feelings of fear 
among walkers. Studies have associated walking to stores with perceptions of safety 
and attractiveness (Handy, Cao, & Mokhtarian, 2006) and regular walking with greater 
perceived neighbourhood safety.  

Aesthetics 
In certain cases, aesthetics were negatively associated with walkability, as less walkable 
neighbourhoods had more natural topography, more vegetation, and more open 
spaces than walkable areas (Leslie et al. 2005). While these features may help create a 
more interesting walking environment, and encourage a higher frequency of leisure or 
recreation walking (Handy, Cao, & Mokhtarian, 2006), they may also increase distances 
between destinations, and thereby inhibit the accessibility of walking routes.  

2.3.3 Personal Preferences 
Living in a walkable neighbourhood is not a guarantee that people will walk, as there 
are certainly individuals who will choose other modes of transportation, if they feel 
these modes will provide a more convenient or comfortable journey. Studies indicate 
that individual attributes moderate the relationship between the neighbourhood 
environment and walking behaviour (Grant et al. 2010; Montemurro et al. 2011), 
meaning that those who prefer walking may choose to live in more walkable 
neighbourhoods.  
 
The self-selection debate essentially questions whether walkable neighbourhoods 
influence individuals to walk or whether active individuals choose to live in 
neighbourhoods that facilitate their lifestyles (Montemurro et al. 2011). One study 
found that residents who expressed a preference for physical activity and walking, 
walked to the store more frequently, while residents who expressed a preference for 
safety and cul-de-sacs, walked less frequently, suggesting that preferences influence 
walking behaviour (Handy, Cao, & Mokhtarian, 2006). While this study found evidence 
to support self-selection, it also revealed that certain qualities of the built environment 
affect walking, once self-selection has been accounted for (Handy, Cao, & Mokhtarian, 
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2006). Another study supported these findings, with residents of a walkable community 
in Ontario reporting that built form features that contributed to walkability, such as 
land use diversity positively influence their travel behaviour (Montemurro et al. 2011). 
However, these same residents also expressed that walking was ultimately a personal 
choice (Montemurro et al. 2011).  
 
Residents may also perceive walking differently, either as a functional mode of 
transportation, a leisure time activity, or a form of exercise. These varied attitudes may 
influence walking behaviour (Montemurro et al. 2011). For example, residents who 
consider walking a leisure activity may not change their behaviour if there are increased 
destinations in the area. Likewise, those who perceive walking as a mode of 
transportation may not walk for leisure around their neighbourhood regardless of 
aesthetics, comfort, or amenities.  
 
In certain cases, those who prefer walking may be constrained by their neighbourhood. 
Research from the United States found that those who expressed a preference for 
walkable neighbourhoods and lived in such a neighbourhood walked the most 
compared to those who indicated a preference for walkable neighbourhoods but lived 
in a car dependent area (Frank et al. 2007). A recent Canadian study found an unmet 
demand for walkability in major cities, with a majority strongly preferring walkable areas 
to auto-oriented places (Frank et al. 2015). About one third of suburban residents also 
indicated a preference for walkable neighbourhoods (Frank et al. 2015).  
 
When selecting a neighbourhood in which to live, important considerations include 
location, proximity to schools, recreational opportunities, affordability, and 
neighbourhood form. However, choice may be constrained by cost. As noted by Lovasi 
et al. (2009a), more wealthy individuals may have more flexibility to select a 
neighbourhood that suits their preferences.  

2.3.4 Socio-Economic Status 
For certain sectors of the population, walking may not be a choice, but a necessary 
form of transportation. In Canada, approximately 20% of households do not own a car; 
10% cannot drive due to disabilities, while another 10% cannot afford car ownership 
(Litman, 2010). For those without a personal vehicle, walking and public transit may be 
the only viable means for travel. While research indicates lower physical activity levels 
among residents of socio-economically disadvantaged neighbourhoods, residents in 
these neighbourhoods are more likely to use active forms of travel (Haber et al. 2011), 
and walk to shop or work (van Lenthe et al. 2005). Similar patterns have been found 
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among children of lower SES neighbourhoods, who walk for transportation rather than 
participating in sports (D'Haese, 2014).  
 
Based on these trends, rates of walking in less affluent areas may continue to exceed 
those of high-income areas, regardless of the quality of the pedestrian environment 
(Manaugh & El-Geneidy, 2011). However, walking activity among low SES populations 
may not necessarily translate into improved health outcomes. A comparative study of 
New York City residents found that built environment characteristics related to 
walkability were not uniformly associated with BMI across population subgroups (Lovasi 
et al. 2009a), as SES indicators, including education, income, and ethnicity, interacted 
with built environment characteristics to influence population health. Disadvantaged 
groups may encounter other barriers, such as diet, to maintaining their health (Lovasi et 
al. 2009a). They may also be less responsive to built environment changes (Manaugh & 
El-Geneidy, 2011), as there may be overriding safety concerns or social influences 
associated with neighbourhood walking (Bennett et al. 2007). From this perspective, 
improved walking conditions should be complemented by additional interventions to 
promote active lifestyles and improve the health of vulnerable populations. Further 
research that investigates the relationship between walkability and health risks in 
disadvantaged communities is needed to determine whether these risks result from low 
walkability or exist in spite of high walkability (King & Clarke, 2014).  
 
Although it is uncertain whether improving walking conditions alone will contribute to 
better health outcomes, ensuring adequate walking conditions in diverse 
neigbourhoods should remain a priority given the accessibility and necessity of walking 
as a form of travel. Less walkable neighbourhoods may compound disadvantage 
among residents of low SES neighbourhoods, who may “benefit more from 
neighborhood designs that make health and recreational resources, jobs, and civic 
opportunities easy to access by walking” (King & Clarke, 2014, 22). In areas where 
participation in walking is low despite high street connectivity, other contributing 
influences should be considered, including destinations, safety, aesthetics, and street 
accessibility (King & Clarke, 2014). 
 

2.4 Health Equity 
Although residents of socio-economically disadvantaged neighbourhoods walk more 
for transportation, the walking conditions may differ from those found in higher SES 
neighbourhoods. Studies from both New Zealand (Pearce et al. 2007) and the United 
States (King & Clarke, 2014) found that low SES areas exhibit more walkable urban 
form. However, street-level conditions are more varied. Past research indicates that 
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low-income and minority neighbourhoods have worse aesthetics (Lovasi et al. 2009b; 
Zhu & Lee, 2008) and include less recreational space (Powell et al. 2006; Gordon-
Larsen et al. 2006). Low SES neighbourhoods have also shown higher levels of 
exposure to air pollution (Haber et al. 2011), as increased density can increase traffic 
congestion and concentrate harmful emissions (Frank & Engelke, 2005). Similarly, those 
living in low SES neighbourhoods are often at greater risk of pedestrian-vehicle 
conflicts (Haber et al. 2011; Pabayo et al. 2011). 
 
Results from survey-based research comparing high- and low-SES neighbourhoods 
found that residents of high-walkable neighbourhoods rated attributes of residential 
density, land-use mix, and street connectivity consistently higher than residents of low-
walkable neighbourhoods (Leslie et al. 2005). In a similar comparative study, aesthetics 
were rated higher in higher SES neighbourhoods while traffic hazards were more 
prevalent in lower SES neighbourhoods (Grant et al. 2010). People of lower SES 
neighbourhoods were also more likely to “live further from daily destinations such as 
work, school, or healthy food retailers when compared to higher socio-economic status 
groups” (Haber et al. 2011, 7).  
 
Not only do lower-income populations bear a disproportionate burden of disease 
(Haber, 2011; Corburn, 2004), they also often live in neighbourhoods with poor 
amenities (Crawford et al. 2008), poor walking conditions (Grant et al. 2010; Gibbs et 
al. 2012), and with fewer policies that support physical activity (Aytur et al. 2008). These 
differences may further disadvantage those living in low SES neighbourhoods, by 
limiting access to jobs and services (Sallis et al. 2004), and by exacerbating existing 
health problems (Canadian Institute of Planners, n.d).  
 
Differences in built environment conditions often result from public policies, plans, and 
strategies that “unfairly disadvantage the most vulnerable members of society” (Grant, 
2011, 6). Ultimately, the creation of walkable neighbourhoods is a political process, 
requiring the cooperation of multiple actors and the mobilization of resources (Grant et 
al. 2011). Policies must be complemented by supports such as funding and resources 
devoted to pedestrian planning, the presence of design guidelines, and public 
outreach (Lo, 2009). A recent cross-Canada study highlights the importance of 
investing in active transportation infrastructure to support the mobility of lower-income 
populations, who are more reliant on walking (Butler, Orpana, Wiens, 2007). Planners 
play a role in ensuring that policies are equitable and that approaches to improving 
walkability are sensitive to community needs (Grant et al. 2011).  
 
Creating supportive walking environments not only promotes public health, but also 



Chapter 2: Literature Review 14 

promotes the health of vulnerable populations (Frumkin et al. 2004) and helps to 
reduce health inequalities (Butler, Orpana, Wiens, 2007; Grant et al. 2010; Aytur et al. 
2008; Grant et al. 2011). Such interventions promote health equity by mitigating 
disparities in social and economic conditions that can lead to differences in health 
outcomes. To support the creation of more equitable walking environments, a growing 
body of research has emerged investigating the potential interaction of socio-
economic status and urban form in influencing health-related outcomes.   
 

2.5 Research Precedents 
Planning and transportation research that considers the relationship between urban 
form features and walking often uses street connectivity, residential density, and land 
use mix as walkability indicators (Frank et al. 2006). Most studies assess environments 
based on objective measures like audits and geographic data that quantify and 
measure features or subjective measures like surveys that rely on resident perceptions.  
 
Many studies (Van Dyck et al. 2010; van Lenthe et al. 2005; Cerin et al. 2007; Leslie et 
al. 2007; Sallis et al. 2009) have used surveys to determine how residents perceive the 
walkability of their neighbourhoods and the purposes for which they walk. However, 
the use of subjective measures of the built environment alone is criticised and objective 
measures are generally considered to be more reliable (Maghelal & Capp, 2011; Lee & 
Talen, 2014). Objective measures of walkability often include quantitative, GIS-based 
assessments. For example the Neighbourhood Quality of Life Study, which examined 
the relationship of urban form to physical activity and obesity, created a walking index 
by summing the z-scores of net residential density, intersection density, land use mix, 
and retail floor area ratio (FAR) for each census block group.  
 
Observational audits are also used to assess walkability at the street level, rather than 
the neighbourhood scale. These assessments, which include the Pedestrian 
Environment Data Scan (PEDS), the Systematic Pedestrian Cycling Environment Scan 
(SPACES), and the Irvine-Minnesota Inventory, are meticulously developed and tested 
for reliability by researchers at institutions across North America. Each includes a range 
of indicators around categories such as physical attributes, safety, aesthetics, and 
destinations, with the shared goal of providing a reliable measure of street-level built 
environment features that may affect physical activity. Combining objective and 
subjective measures, these assessments use scales and other indices to quantify built 
environment features into categories such as low, moderate, or high suitability to walk, 
thereby allowing for consistent comparison across areas (Maghelal & Capp, 2011).  
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In terms of research design, comparative case studies are commonly used when 
assessing influences on neighbourhood walkability. A number of recent studies have 
compared neighbourhoods with contrasting SES and urban forms (Pentella, 2009; 
Grant et al. 2010; D’Haese et al. 2014; Sallis et al. 2009; Van Dyck et al. 2010; van 
Lenthe et al. 2005; Cerin et al. 2007; Leslie et al. 2005). These studies also sought to 
identify environmental conditions that best facilitate walking by surveying area 
residents to obtain information regarding walking habits and perceptions of 
neighbourhood walkability.  
 
Canadian research that focuses on how socio-economic status may interact with urban 
form to influence health-related outcomes is expanding to address current challenges 
regarding health equity (Grant et al. 2010; Haber et al. 2011; Glazier et al. 2014). Of 
particular importance are differences in physical activity levels and access to amenities 
between low-income populations as compared to higher-income groups (Glazier et al. 
2014; Haber et al. 2011). A recent study conducted by a research team from the 
Population Health Institute and the University of Ottawa provides an important 
precedent in examining differences among four Ottawa neighbourhoods to determine 
how urban form and neighbourhood SES inter-relate to affect the walking experiences 
of older adults (Grant et al. 2010). Although the findings from this research do reveal 
variations in the experiences of lower SES neighbourhood residents compared to 
higher SES neighbourhood residents, the researchers also call for further examination 
of equitable walking conditions.  
 

2.6 Research Objectives 
Building upon precedent research, this study further explores walking conditions in four 
contrasting neighbourhoods and integrates a planning perspective by considering both 
the macro-level built form features and micro-level streetscape features. An analysis of 
both neighbourhood level built form and street level features could provide more 
insight into potential changes that could encourage more neighbourhood walking or 
improve conditions for those who already walk. This investigation strives to assist 
planners, decision-makers, and communities in developing strategies that promote 
walking in all neighbourhoods. It also aligns with the Canadian Institute of Planners’ 
recommendation to survey and assess different neighbourhoods to determine their 
level of amenity service and active transportation networks (Canadian Institute of 
Planners, 2014). 
 
Based on the literature, it was hypothesized that these neighbourhoods would exhibit 
different levels of walkability. It was expected that the low SES neighbourhoods would 
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have more unpleasant walking conditions, particularly poorer aesthetics, more traffic, 
fewer recreational destinations, and would rank below the high SES neighbourhoods in 
terms of subjective assessments. By contrast, high SES neighbourhoods were expected 
to have better aesthetics and more vegetation. High connectivity neighbourhoods 
were expected to include more potential walking destinations given the proximity of 
different land uses and greater diversity in amenities. Low connectivity neighbourhoods 
were expected to have less pedestrian infrastructure and fewer street amenities. 
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3.0 Methods 
This chapter discusses the methods and sources of information used in this study, 
including an overview of the strengths and limitations of each method considering their 
particular application. The qualitative method of comparative case study was used as 
the basis for this research, which integrates multiple methods and sources of data to 
achieve triangulation and enhance the validity of research findings (Yin, 2009).  
 

3.1 Scope of the Study 
Research was conducted in Ottawa, Ontario, from fall 2014 to spring 2015. A literature 
review, compiled over the summer of 2014, assisted in the identification of research 
questions, the development of a theoretical framework, and the refinement of the 
study scope.  
 
Comparing four neighbourhoods inside the boundaries of Ottawa’s Greenbelt, this 
study seeks to understand the influences of neighbourhood socio-economic status and 
urban form on walkability. Accordingly, selected neighbourhoods provide contrasts on 
urban form and socio-economic profile, with two urban areas with high street 
connectivity and two first generation suburban areas with low street connectivity. 
Census Tracts were adopted as the neighbourhood boundaries to ensure consistency 
between the socio-economic profile and the geographical areas subject to 
observational analysis. However, it is recognized that these boundaries may not match 
residents’ functional conceptions of their neighbourhoods and could exclude a number 
of potential walking destinations. Observational analysis of the built environment in 
each neighbourhood was complemented by document review of key municipal plans 
and input from community representatives to gain a more comprehensive 
understanding of existing conditions, fill any knowledge gaps, and highlight useful 
strategies for improving walkability. 
   

3.2 Neighbourhood Selection 
The process of selecting four neighbourhoods followed methods outlined by both 
Nielsen (2014) and Chris (2012), and was based on a preliminary analysis of built 
environment and socio-economic profiles focused on street connectivity and median 
household income, respectively.  
 
Data from the 2011 National Household Survey (Statistics Canada, 2011) was used to 
determine the socio-economic profiles of Ottawa neighbourhoods inside the 
boundaries of the Greenbelt. Information was compared with the 2006 Census to 
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ensure that no major discrepancies existed between the two datasets. Data on the 
‘Median Household Total Income’ for all 109 eligible Census Tracts was exported into 
an excel spreadsheet. Census Tracts were then sorted from lowest to highest based on 
the median household income, and divided into quartiles. The first quartile 
represented neighbourhoods of low socio-economic status, while census tracts in the 
fourth quartile represented neighbourhoods of high socio-economic status. Only 
Census Tracts in the first and fourth quartile, a total of 54 areas, were assessed based 
on their street connectivity.  
 
Ottawa’s geospatial database, geoOttawa, was a key resource in identifying street 
connectivity as Census Tract layers were easily overlaid on satellite images to depict 
the defined boundaries. Neighbourhoods were assigned a connectivity ranking of low, 
medium, or high based on the street network within the Census Tract boundaries. 
Neighbouhoods with a conventional grid pattern were considered highly connected, 
while neighbourhoods with curvilinear streets, cul-de-sacs, or few intersections were 
assigned a low connectivity score (Figure 3.1). Neighbourhoods with mixed patterns, 
ascribed a medium connectivity score, were subsequently eliminated.  

 
Figure 3.1. Street network types from the conventional grid on the left to curvilinear in the center 
and cul-de-sacs on the right. (Source: Marshall, Piatkowski & Garrick, 2014) 

As much as possible, selected Census Tracts were intended to resemble true 
neighbourhoods, as a defined and concentrated area, with sides fairly equidistant from 
the centre (Perry, 1998). For this reason, Census Tracts smaller than 0.5km2, larger than 
1.25km2, or with awkward boundaries were eliminated. Of the remaining Census Tracts, 
four neighbourhoods were selected (see Table 3.1) to allow for comparison of the 
influences of both urban form and socio-economic profile on walkability.  
 
Table 3.1. Selected neighbourhood characteristics.  

 Relative SES 
High Low 

Street 
Connectivity 

High (Urban) High Income, High Connectivity 
(HIHC) – Old Ottawa South 

Low Income, High Connectivity 
(LIHC) – West Centretown 

Low (First 
Generation 
Suburban) 

High Income, Low Connectivity 
(HILC) - Qualicum 

Low Income, Low Connectivity 
(LILC) - Bayshore 
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3.3 Data Collection 
Analysis following neighbourhood selection aimed to develop a fuller understanding of 
the four selected neighbourhoods, both in terms of their socio-demographic profiles 
and their built forms, to determine how these factors influence walkability.  

3.3.1 Neighbourhood Profile Analysis 
Neighbourhood analyses expanded upon the information gathered during selection. 
Analysis involved a review of social, economic, and demographic information as 
summarized in community profiles and the 2011 National Household Survey. Indicators 
that included median household total income, unemployment rates, proportion of 
minorities, dwelling characteristics, and mode of transportation to work were compared 
using graphs and tables. Neighbourhood profiles for each of the selected 
neighbourhoods, compiled by the Ottawa Neighbourhood Study, also provided 
supportive information on the availability of amenities. The compilation and systematic 
assessment of these demographic and economic indicators helped establish the social 
and economic context of selected neighbourhoods and enabled the identification of 
trends and differences.  

3.3.2 Observational Analysis 
Selected neighbourhoods were evaluated using a well-recognized and commonly used 
walkability audit checklist, the Pedestrian Environmental Data Scan (PEDS). This tool 
was selected over other assessment tools (e.g., SPACES, Irvine-Minnesota) as it is more 
recent and includes a manageable number of indicators. The use of the PEDS checklist 
allowed for logical assessment of the micro-scale features of neighbourhood walking 
environments. Organized into four sections of objective measurement (general 
environment, pedestrian facilities, road attributes, and walking environment) and one 
of subjective measurement (attractiveness), it includes 36 indicators (see Appendix A 
for PEDS checklist). The use of PEDS ensured the consistency and comparability of 
information collected on each neighbourhood. Supplementary photographs were also 
taken of specific features to provide a visual representation of elements assessed using 
the walkability checklist.  
 
Neighbourhood walkabouts were conducted over three days between November 8th 
and 10th 2014, between 10:00am and 4:00pm (see Appendix B for neighbourhood 
maps). Although the researcher walked and observed the majority of streets in each of 
the selected neighbourhoods, not all streets were systematically analyzed using the 
PEDS audit. A number of streets segments within each neighbourhood were selected 
for more thorough analysis using the PEDS audit, to represent the different street types 
found within the neighbourhood. Arterial, collector, and local roads, were all assessed, 
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as well as traditional main streets and laneways where applicable. Recreational 
pathways were also noted and considered as part of the observational assessment. 
 
Findings from observational analyses were summarized in a table comparing the 
indicators for each neighbourhood using a Likert scale (see Appendix C for table of 
observation summaries). Comparison in table format allowed for quick assessment of 
results and the identification of themes and patterns. Each indicator was assigned an 
aggregated rating of ‘good’, ‘fair’, or ‘poor’, based on an average of the various street 
segments assessed.  
 
Recent geographic information retrieved from GoogleMaps and GeoOttawa 
complemented the observational analysis in identifying walking destinations within the 
neighbourhoods, such as shops, medical services, parks, and community or 
recreational facilities. The presence of destinations helped to inform the observation 
routes and locations given that residents would be more likely to walk to these 
destinations in their neighbourhood.  

3.3.3 Document Review 
In addition to academic literature, key planning documents were reviewed, including 
Ottawa’s Official Plan, Pedestrian Plan (2013), Transportation Master Plan (2013), and 
design guidelines for development along different street types, to identify the City’s 
key strategies and directives for improving walking conditions. The review involved 
compiling information on the objectives and key policies of each document to 
determine the scope of the efforts to improve walkability in Ottawa and the 
involvement of local actors. 

3.3.4 Semi-Structured Interviews 
The final method of data collection involved semi-structured interviews as a 
complementary tool to the principal observational analysis. Interviews were attempted 
with representatives from community associations in the selected neighbourhoods with 
the goal of corroborating findings from other research methods, filling any knowledge 
gaps, and identifying key themes. However, the researcher was unable to recruit 
participants from all neighbourhoods. Interviews were conducted in person during 
March 2015, with the researcher taking written notes on participants’ responses. 
Questions focused on the prevalence of walking in each neighbourhood, the perceived 
influences on walkability, as well as ongoing initiatives and challenges (see Appendix 
D). Information obtained from interviews was systematically analyzed for themes. 
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3.4 Ethics Approval 
Research was conducted in conformity with the protocol set forth by Queen’s 
University’s General Research Ethics Board. As this research involves human subjects 
during the interview stage, an application was submitted and approved by the School 
of Urban and Regional Planning’s Ethics Representative. Interviews were only 
conducted once the consent of research participants was obtained (see Appendix E). 
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4.0 Findings & Analyses 
Considerable information on walkability in the four selected neighbourhoods was 
collected from multiple sources. This chapter summarizes the key findings and provides 
an overview of the community profiles, observations, and relevant policies.  
 

4.1 Neighbourhood Profile Analyses 
Once neighbourhoods were selected, further analysis was conducted using the 2011 
National Household Survey to identify key characteristics and to develop four 
community profiles based on physical and socio-demographic information. Socio-
economic and demographic indicators are relatively similar in the two high-SES 
neighbourhoods (see Table 4.1 on the following page). The median household 
incomes of both high SES neighbourhoods exceed $100,000 per year, which is double 
the median household income of the low SES neighbourhoods. Similarly, 
unemployment rates in the high SES neighbourhoods are low (i.e. below 7%), whereas 
the unemployment rates in the low SES neighbourhoods are both around 12%. More 
residents of high SES neighbourhoods have obtained post-secondary education, 
compared with residents of low SES neighbourhoods. Home ownership is far more 
common in the high SES neighbourhoods, while both the low SES neighbourhoods 
have high rates of rentals, at 83% and 89% respectively.  
 
In terms of built form, the low connectivity neighbourhoods are comparable in their 
age of construction, but little else. While most dwellings in Bayshore (LILC) are multi-
family, either high-rise apartments or row houses, Qualicum (HILC) is solely comprised 
of single-detached dwellings. Old Ottawa South (HIHC) contains a mix housing types, 
mostly single-detached houses, combined with semi-detached, row houses, duplexes, 
and low-rise apartments (see Figure 4.1). By contrast, most households in West 
Centretown (LIHC) live in high- and low-rise apartment dwellings.  

 

 
Figure 4.1. Dwelling types by neighbourhood (Statistics Canada, 2011). 



Chapter 4: Findings & Analysis 23 

Commuter information was also assessed to help gauge the prevalence of walking in 
each neighbourhood. Driving to work is considerably more common in Qualicum 
(HILC), at 82%, while walking to work is most common in West Centretown (LIHC), at 
25%. Public transit is the most common mode of transportation to work in both low 
SES neighbourhoods, at 37% (for LIHC) and 44% (for LILC). The two high connectivity 
neighbourhoods have a greater diversity of transportation usage.  
 
Table 4.1. Community profiles (Data Source: National Household Survey, Statistics Canada, 2011). 

Selected 
Neighbourhoods 

  

Old 
Ottawa 
South 

West 
Centretown 

Qualicum Bayshore 

Relative SES High Low High Low 

Connectivity High High Low Low 

Geography 
Land Area (Ha) 80 66 79 112 

Land Area (km2) 0.95 0.58 1.21 1.21 

Dwelling 
Characteristics 

Private Dwellings 1485 2185 630 2870 

Age of Construction 
Before 

1960 
Mix of pre-1960 

& post-1960 
1961-1980 

1961-
1980 

Owners 78% 11% 100% 17% 

Rental 22% 89% 0% 83% 

Gross Density 
(Dwellings/Ha) 

15.6 37.7 5.2 23.7 

Demographics 

Population 3870 4045 1715 7635 

Immigrants (%) 2% 41% 20% 46% 

Visible Minorities (%) 8% 48% 9% 58% 

Median Household 
Total Income ($)  

$106,512 $31,054 $124,336 $48,659 

>30% of income 
spent on shelter  

21% 32% 7% 41% 

Post-Secondary 
Education 

78% 46% 77% 59% 

Unemployment Rate 6.6% 11.8% 4.3% 11.9% 

Mode of 
Transportation to 

Work 

Vehicle 48% 28% 82% 48% 

Public Transit 25% 37% 6% 44% 

Walk 17% 25% 4% 6% 

Bike 8% 7% 7% 2% 

Global non-response rate 24.0% 20.3% 28.6% 32.1% 
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4.2 Observational Analyses 
Neighbourhood observations were conducted in person during the month of 
November 2014 using the Pedestrian Environment Data Scan (PEDS). Weather 
conditions were stable during the observations with mild temperatures and no 
precipitation. Collected data was verified using Google Streetview and photographs 
taken during the walkabouts. PEDS provided a systematic framework for assessing 
street-level walking conditions. Objective criteria assessed the environment, pedestrian 
facilities, road attributes, and walking environments, while subjective criteria 
considered perceived safety and attractiveness. The inclusion of multiple factors with 
the potential to influence neighbourhood walking allowed for a systematic and holistic 
assessment of walking conditions in each of the four neighbourhoods. The following 
section describes the observations as guided by the PEDS assessment.  

4.2.1 Environment 
The first section of the PEDS tool, environment, considers the broader context of the 
street segments, including surrounding land uses, topography, and intersection 
connectivity. Table 4.2 summarizes the findings for each neighbourhood. 
 
Table 4.2. PEDS environment indicators 

Indicator HIHC LIHC HILC LILC 
A. Environment         

1 Land Use Mix Good Good Poor Fair 
2 Topography Fair Fair Good Good 
3 Intersection Connectivity Good Good Fair Fair 

 

4.2.1.1 Land Use Mix 
The types of land uses on each of the assessed segments were noted. While Old 
Ottawa South (HIHC) included streets with only detached housing, some streets 
included a mix of detached and multi-family housing as well as commercial, some 
office, institutional, and recreational. A similar mix of land uses was found in West 
Centretown (LIHC), where most street segments included a mix of housing and other 
uses, including recreational, commercial, or institutional.  
 
Bayshore (LILC) had multi-family residential, commercial, and recreational uses, but 
most of these were observed along separate segments. Qualicum (HILC) had the least 
diversity in terms of land uses, with only housing and recreational uses observed. Most 
streets included only residential uses, with a few parks noted within the 
neighbourhood. These trends are consistent with findings from previous studies. It was 
expected that the low connectivity neighbourhoods would contain less land use mix 
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considering that the dominant planning theories and practices at the time of their 
construction advocated the separation of uses (Hodge & Gordon, 2014).  
 
To corroborate observations of land uses, counts of facilities present in each 
neighbourhood were retrieved from the Ottawa Neighbourhood Study (Ottawa 
Neighbourhood Study, 2011). Each of these represents a potential walking destination. 
Table 4.3 provides more specific information on the types of institutions, services, and 
amenities within each neighbourhood.  
 
Table 4.3. Neighbourhood amenity counts. (Ottawa Neighbourhood Study, 2011) 

Amenities HIHC LIHC HILC LILC 

In
st

itu
tio

ns
 Elementary School 2 1 2 1 

High School 1 0 0 1 

Private school 1 1 0 1 

Library 0 1 0 0 

Se
rv

ic
es

  Pharmacies 7 1 2 0 
Community Health Centres 1 0 0 0 
Child care 4 2 1 1 
Financial Services 3 2 2 1 
Dentists 8 1 6 1 

Fo
od

 

Grocery stores 0 0 0 0 
Ave. distance to grocery store 1.7km 1.4km 2.3km 2.4km 
Farmer's Markets 0 1 1 0 
Specialty food stores 27 5 5 0 
Restaurants 84 7 8 0 
Fast food outlets 32 14 26 2 
Convenience stores 14 3 4 0 
Community garden 1 1 0 0 

Re
c.

 Community Centre 2 3 1 1 
Number of recreational sites 31 66 26 40 
Park space per person 3.6m2 39.6m2 13.5m2 25.1m2 

4.2.1.2 Slope 
While relatively level terrain was observed in both low connectivity neighbourhoods, 
the two high connectivity neighbourhoods had a number of street segments with 
moderate or steep slopes, based on the topography of the area.  

4.2.1.3 Intersections 
To assess connectivity, PEDS considers the number of intersections found on each 
segment. In the high connectivity neighbourhoods, the vast majority of segments 
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included 4-way intersections, while 3-way intersections were more common in the low 
connectivity neighbourhoods. This was expected, as neighbourhoods were initially 
selected based on their connectivity, determined by the number of intersections. The 
two high connectivity neighbourhoods were characterized by rectilinear grid patterns, 
whereas the low connectivity neighbourhoods exhibited curvilinear street patterns. 

4.2.2 Pedestrian Facility 
The second section of the PEDS audit assesses pedestrian facilities, which consider the 
walkway features. The assessment considers the types of pedestrian facilities, the path 
materials, the conditions and maintenance, the presence obstructions, the presence of 
buffers between the path and the road, the sidewalk width, the number of curb cuts, 
the completeness of the path, and its connectivity to other sidewalks. Table 4.4 
summarizes the pedestrian facilities observed in each neighbourhood. 
 
Table 4.4. Pedestrian facilities  

Indicator HIHC LIHC HILC LILC 
B. Pedestrian Facility         

4 Presence of pathways Good Good None Observed  Good 
5 Condition/Maintenance Good Good X Good 
6 Protection Fair Fair X Fair 
7 Continuity & Connectivity Good Good X Fair 

4.2.2.1 Presence of pathways 
Sidewalks were observed in all neighbourhoods except for Qualicum (HILC), which had 
low volumes of traffic on all streets. Bayshore (LILC) also had a number of separated, 
paved footpaths connecting dwellings to parking lots, recreational areas, and the 
larger street network. For the most part, sidewalks were made of concrete, although 
asphalt was also used for a couple of sidewalks in Old Ottawa South (HIHC) and for 
footpaths in Bayshore (LILC).  

4.2.2.2 Condition/Maintenance 
Sidewalks and footpaths observed were in relatively good condition. It was expected 
that sidewalks would have more cracks and bumps, especially considering the harsh 
climatic conditions experienced in Ottawa. On the contrary, it appeared as though 
many of the sidewalks were recently replaced, particularly along main commercial 
streets in the two high connectivity neighbourhoods. 

4.2.2.3 Protection  
PEDS includes indicators to assess the buffers between road and path, the distance of 
the path from the curb, and the width of the sidewalks, and the number of curb cuts. 
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All of these indicators serve to determine the level of protection for pedestrians 
travelling on the path.  
 
Levels of protection varied more within neighbourhoods than across neighbourhoods. 
Small grass or landscaped buffers were observed along most of the high-volume 
streets, which increased the distance from the path and the curb (see Figure 4.2). On 
low volume, primarily residential streets, the sidewalks were located right at the curb, 
with no buffer between the pathway and the road. Sidewalk width along residential 
streets generally did not exceed 1.2m in the high connectivity neighbourhoods. Widths 
were wider in Bayshore (LILC), but road volumes were also higher along these 
segments. The separated pedestrian pathways that cut through the larger blocks in 
Bayshore (LILC) provided routes that were well protected from vehicular traffic.  
 

 
Figure 4.2. Landscaped buffers observed in West Centretown (LIHC)  

4.2.2.4 Continuity & Connectivity 
Two indicators combine to provide an assessment of walkway continuity and 
connectivity. The first considers simply the continuity of the path, while the second 
considers the count of crosswalks or sidewalks connected to a particular segment. As 
expected, street segments in the two high connectivity neighbourhoods were 
connected to many other sidewalks or crosswalks, typically around 6 per segment. The 
ends of segments in Bayshore (LILC) were also connected to a number of other 
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sidewalks and crosswalks, however distances between these connections were 
considerably longer.  

4.2.3 Road Attributes 
In addition to considering pedestrian infrastructure, PEDS also allows for the 
assessment of the road attributes and conditions. Important indicators include the 
number of lanes, the presence and configuration of parking, in addition to traffic 
control devices, and crossing aids. Table 4.5 provides an overview of the road 
attributes observed in each of the four neighbourhoods. 
 
Table 4.5. Road Attributes 

Indicator HIHC LIHC HILC LILC 
C. Road Attributes         

14 Road volume Fair Fair Good Fair 
15 Road conditions Fair Fair Good Good 
16 Speed Good Good Good Good 
17 Parking & Driveways Good Fair Good Poor 

18 Crossing Aids Good Good Poor Good 

4.2.3.1 Road Volume 
A variety of road types were assessed in each neighbourhood to gain a comprehensive 
picture of neighbourhood walking conditions. Generally the low SES neighbourhoods 
had higher volumes of vehicular traffic, with more lanes along street segments 
compared to the high SES neighbourhoods, which typically only included one lane of 
travel in each direction. During the observations, more vehicles were observed 
travelling through the low SES neighbourhoods. However, there were also moderately 
high volumes of vehicles observed on arterial roads in Old Ottawa South (HIHC). 
Qualicum (HILC) contained only low volume local roads; while the other 
neighbourhoods all contained a mix of high and low volume segments, including 
arterial, collector, and local roads (see Figure 4.3). Higher volume roads were often 
found at the periphery of the neighbourhoods. 
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Figure 4.3. Different road types and volumes 

4.2.3.2 Road conditions 
The roads observed were generally in good condition, although a couple of segments 
in the high connectivity neighbourhoods were only in fair condition, based on the 
presence of cracks and bumps.  



Chapter 4: Findings & Analysis 30 

4.2.3.3 Speed limit 
Most of neighbourhoods included posted speed limits of 40km/h on residential and 
collector streets. In Old Ottawa South (HIHC), a number of the higher volume collector 
streets posted limits of 40km/h, while local residential streets generally did not include 
speed limit signs. West Centretown (LIHC) included streets with posted limits of 
40km/h as well as 30km/h on a couple of the local residential streets. Qualicum (HILC) 
did not include any posted speed limits over 40km/h. Higher speed limits, up to 
60km/h, were found on arterial streets.  

4.2.3.4 Parking & Driveways 
The configuration of parking can impact the walking experience. Generally on-street 
parking is considered favourable as it helps buffer pedestrian routes, whereas off-street 
parking often lengthens the distance to building entrances (Speck, 2012). Accordingly, 
PEDS considers the presence of on-street versus off-street parking, the location of 
parking lots, as well as the presence of medium-high volume driveways which may 
increase conflicts between pedestrians and vehicles.  
 
Parallel parking was found on almost all streets in the high connectivity 
neighbourhoods. Parallel on-street parking was also observed on Qualicum (HILC), 
although very few cars were parked on the road. On the contrary, parking in Bayshore 
(LILC) was mainly confined to lots with limited on-street parking observed. Walking 
through parking lots is often necessary in Bayshore (LILC) to reach buildings and there 
were considerably more medium-high volume driveways observed compared to the 
other neighbourhoods. West Centretown (LIHC) also included a number of off-street 
parking lots, which were sometimes located in front of buildings, requiring pedestrians 
to traverse the lots to reach the buildings. A few off street parking lots were observed 
in Old Ottawa South (HIHC) along the main commercial street.  

4.2.3.5 Crossing Aids 
The presence of traffic control devices, crosswalks, and other crossing aids were 
considered in each neighbourhood to assess the ease and safety of crossing streets. 
Curb extensions were present in both high connectivity neighbourhoods, but 
particularly in West Centretown (LIHC) (see Figure 4.4). Tactile pavement markings 
were observed in Old Ottawa South (HIHC), improving crossings for those with visual 
impairments by indicating the edge of the curb (see Figure 4.4). 
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Figure 4.4. Sidewalk upgrades to improve safety.  
 
Qualicum (HILC) included only occasional stop signs as crossing aids. No marked 
crosswalks were observed within the neighbourhood, but one street included a 
landscaped median that could facilitate pedestrian crossings. Bayshore (LILC) 
contained a few signalized pedestrian crossings on the larger blocks, which included 
traffic lights, pedestrian signals, as well as marked crosswalks (see Figure 4.5). 
However, there were long stretches without any official crossings. Crossings in both 
high connectivity neighbourhoods were well signed and marked. More traffic lights 
were observed in the two low SES neighbourhoods, likely due to the higher levels of 
vehicle traffic. Speed bumps were found in all neighbourhoods except for Qualicum 
(HILC). A number of pedestrian safety signs were also observed in the neighbourhoods, 
including children at play signs (LILC, HIHC), school crossing signs (HIHC), and 
neighbourhood watch signs (LILC, LIHC).  

 
Figure 4.5. Pedestrian crossings.  
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4.2.4 Walking Environment 
The walking environment category considers additional features that affect the 
experience of walking, including lighting, amenities, wayfinding, trees, degree of 
enclosure, visual features, and bus stops. Table 4.6 summarizes the quality of walking 
environment features in each of the four neighbourhoods. 
 
Table 4.6. Walking environment indicators 

Indicator HIHC LIHC HILC LILC 
D. Walking Environment         

25 Lighting Good Good Fair Poor 
26 Amenities Good Good Poor Fair 
27 Wayfinding Good Good Good Good 
28 Tree Coverage Good Fair Fair Fair 
29 Degree of enclosure Good Fair Poor Poor 
30 Visual Features Good Fair Good Fair 
31 Bus stops Good Good Poor Good 

4.2.4.1 Lighting 
There are a number of ways to illuminate pedestrian routes. Ambient lighting from 
stores and residences helps enhance the visibility of pedestrian routes, in addition to 
public light fixtures, either road-oriented that illuminate broad expanses or pedestrian-
scale that aim light at a walking path.  
 
Pedestrian-oriented lighting was mainly observed along higher volume streets with a 
mix of land uses in the high connectivity neighbourhoods. Lampposts along each of 
these streets featured a distinct style, serving a dual purpose of beautifying the street 
and illuminating the walkway (see Figure 4.6). The residential streets in these 
neighbourhoods only included road-oriented lighting. Limited street lighting was 
observed in Qualicum (HILC), which had only intermittent road lights, typically at 
intersections, and small lampposts regularly located on residential driveways between 
the house and the road. Only road-oriented lighting was observed in Bayshore (LILC), 
except along pedestrian footpaths, where a few lampposts lined the path behind the 
residences. However, these lights did not continuously follow the pathway and there 
was limited street lighting observed on the privately owned and managed residential 
streets. As buildings in the low connectivity neighbourhoods are setback further from 
the street, ambient light may not reach the walking paths. In the high-connectivity 
neighbourhoods, buildings are positioned closer to the walkways, allowing light from 
porches, landscaping, exterior signs, or interiors to reach the street.  
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Figure 4.6. Pedestrian-oriented lighting in the two high connectivity neighbourhoods. 

4.2.4.2 Amenities 
Pedestrian amenities include the presence of public garbage cans, benches, water 
fountains, and street vendors or vending machines. No amenities were observed along 
walkways in Qualicum (HILC), except for one public garbage can at the start of a 
footpath. In Bayshore (LILC), benches and newspaper boxes were observed at bus 
stops. There was a high presence of amenities in West Centretown (LIHC), which had 
public garbage cans, benches, and newspaper boxes along the higher volume streets. 
Old Ottawa South (HIHC) also had public garbage cans, and benches and newspaper 
boxes close to bus stops, but street benches were less common. 

4.2.4.3 Wayfinding 
Wayfinding aids include streets signs and features to help pedestrians navigate. PEDS 
defines wayfinding aids as signs that identify the name of the cross street. Based on 
this criterion, wayfinding aids were present on all assessed streets.  

4.2.4.4 Tree Coverage 
PEDS considers the density of tree canopy along walkways. Dense segments included 
more than 75% tree cover, while segments with few trees included less than 25% 
coverage. Assessing the number of trees shading each segment was complicated by 
the fall season, during which field observations occurred. At the time of observations, 
the leaves had already fallen, leaving walkways more exposed than they would be in 
earlier months. Combining field observations with Google Streetview allowed for a 
more accurate assessment of shading.  
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Although there were many trees around the residential developments in Bayshore 
(LILC), most of these trees were not planted close enough to the sidewalks to provide 
adequate shade for pedestrians. Similar conditions were found in Qualicum (HILC), 
where grassy areas and landscaping on residential lawns contributed to a scenic walk, 
but tree coverage generally did not extent to shade the streets (see Figure 4.7).   
 

  
Figure 4.7. A comparison of well shaded and poorly shaded streets in Qualicum (HILC). The poorly 
shaded streets are far more common. 
 
Sidewalks in West Centretown (LIHC) received limited shade from trees on both 
commercial streets and residential streets. While a number of segments lacked 
vegetation, street trees and landscaped planters have recently been added along the 
main commercial roads, which have already enhanced the aesthetics of the streets and 
will provide comfortable shade in a few years (see Figure 4.8). Similar initiatives have 
been undertaken in Old Ottawa South (HIHC), where landscaped buffers were 
observed along arterials (see Figure 4.9). In contrast to West Centretown (LIHC), 
virtually no trees were observed along the main commercial street, while residential 
streets were generally well shaded, with trees located right at the property lines. 
 

    
Figure 4.8. Street trees in West Centretown.            Figure 4.9. Landscaped buffers. 
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4.2.4.5 Enclosure 
Both buildings and natural features can influence the feeling of enclosure along a 
street. To assess enclosure, PEDS provides a guiding image that compares a well-
enclosed and a poorly-enclosed street (see Figure 4.10). On a highly enclosed 
segment, buildings line the street within 3m of the sidewalks and there is a cross-
sectional design ratio of approximately one (height) to two (width) (see Figure 4.9). If 
the view from the sidewalk is open in both directions for more than 4.5m, the segment 
is considered to have little enclosure. 

 
Figure 4.10. Illustrations of enclosure showing the rations of right-of-way width to building height, 
with 1:2 being the optimal ratio for enclosure, as well as the alignment of buildings along the 
street. 
 
Building setbacks are one of the main contributors to enclosure, helping to frame a 
street. As buildings in both low connectivity neighbourhoods were set farther back 
from the streets, the degree of enclosure along audited streets was much lower than 
the degree of enclosure in the high connectivity neighbourhoods. Old Ottawa South 
(HIHC) had the highest degree of enclosure, as building setbacks were generally 
consistent along segments and within 3m of the sidewalks.  

4.2.4.6 Visual features 
Visual features on the PEDS checklist included the presence of power lines, the 
cleanliness of buildings, articulation in building design, and heights. As older areas, the 
two low connectivity neighbourhoods had low voltage power lines along audited 
segments, except on streets that recently undertook infrastructure upgrades. No power 
lines were observed in the two low connectivity neighbourhoods. Building maintenance 
and cleanliness was good in the two low connectivity neighbourhoods as well as Old 



Chapter 4: Findings & Analysis 36 

Ottawa South (HIHC). While West Centretown (LIHC) was generally well maintained, 
some buildings were in poor condition and garbage was spotted on private properties.  
 
Architectural features also contribute to the visual appeal of walking routes. Articulation 
in building design was assessed based on the complexity and variety of building 
facades along a segment. The residential buildings in each neighbourhood differed in 
style from the dwellings of other neighbourhoods. Higher articulation was found in the 
high SES neighbourhoods. Although the building types were similar in these 
neighbourhoods, the designs were more complex. The greatest variety of buildings 
was found in West Centretown (LIHC). Despite this variability, the buildings lacked the 
same individual detail and complexity as was found in high SES neighbourhoods. Infill 
buildings in both of the high connectivity neighbourhoods created differentiation along 
the older streetscapes. Buildings in Bayshore (LILC) were the least articulated, with the 
same utilitarian styles observed in the high-rise and low-rise developments. 
 
No building in Qualicum (HILC) exceeded 3 stories, with most containing only one or 
two storeys. Heights in Old Ottawa South (HIHC) were also fairly consistent, typically 
measuring 2 to 3 storeys. Building heights in the two low SES neighbourhoods were 
more varied. While West Centretown (LIHC) consisted of mostly low-rise buildings, 
usually of 2 storeys, there were a number of taller buildings, including 12-storey 
apartments. Similar variability was observed in Bayshore (LILC), where tall apartment 
buildings of 10 or 12 storeys contrasted with the 2 storey row houses and single storey 
commercial buildings along the arterial road. 

4.2.4.7 Bus stops 
The presence and quality of bus stops is an important consideration when assessing 
walking conditions, considering the connections between walking and public transit. 
Walking to and from public transportation can help people meet the recommended 
levels of daily physical activity (Besser & Dannenberg, 2005; Freeland et al. 2013; 
Morency et al. 2011). Accordingly, transit service should complement neighbourhood 
destinations to support both increased walking activity and transit use (Lachapelle & 
Noland, 2012). Access to transit stops is particularly important for low-income 
populations who may rely on this form of transportation. If transit stops are located 
nearby, it becomes easier for pedestrians to extend their trip and reach farther 
destinations.  
 
The presence of bus stops was fairly good in each neighbourhood, with the exception 
of the HILC, which only had transit stops on arterial streets bordering the 
neighbourhood. All of the other neighbourhoods had regular stops on higher volume 
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streets, mainly along commercial segments, but with a few on residential streets. While 
not all stops included a shelter, most had a bench nearby.  

4.2.5 Subjective Assessment 
Perceived attractiveness and safety of walking environments must also be considered, 
given the potential affects on pedestrian comfort and their decision to travel on a 
particular route. Table 4.7 provides a summary of the overall subjective assessments for 
each neighbourhood. 
 
Table 4.7. Subjective assessment of walking conditions in each neighbourhood. 

Indicator HIHC LIHC HILC LILC 
Subjective Assessment         

32 Attractive for walking Good Fair Good Fair 
33 Safe for walking Good Fair Good Fair 

4.2.5.1 Attractiveness 
While none of the neighbourhoods were notably unattractive for walking, the two high 
SES neighbourhoods provided more consistency in walking attractiveness than the two 
low SES neighbourhoods. Lower traffic volume, better articulation in building design, 
and the presence of more vegetation and landscaping, all contributed to the 
attractiveness of these two neighbourhoods. On the contrary, monotonous buildings, 
higher traffic volumes, and more auto-oriented land uses, detracted from the 
attractiveness of the low SES neighbourhoods. Particularly in the LILC, the separation 
of buildings from the street by large lots of asphalt contributed to unpleasant walking 
environments.  

4.2.5.2 Safety 
To determine the safety of segments audited using PEDS, the administrator is urged to 
consider whether a ten-year-old child would be safe walking the segment. Despite the 
lack of sidewalks, Qualicum (HILC) felt safe for pedestrians, as there was little vehicular 
traffic within the neighbourhood, nor any signs of crime. Old Ottawa South (HIHC) also 
felt fairly safe for pedestrians as vehicles moved slowly on the roadways and sidewalks 
widened along higher volume streets. Buildings were also positioned close to the 
sidewalk, providing ‘eyes on the street,’ natural surveillance. By contrast, buildings in 
Bayshore (LILC) were set back from the street, reducing visibility of pedestrians. 
Combined with the higher volumes of traffic and the exposure along major roadways, 
Bayshore (LILC) felt less safe for walking. West Centretown (LIHC) also generally felt 
safe for walking, although higher traffic volumes along some of arterials detracted from 
the feelings of safety on certain routes.  
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4.2.6 Summary 
Based on observational analyses, all neighbourhoods exhibited built environment 
features believed to enhance walkability, although these features varied by 
neighbourhood. Table 4.8 summarizes the observational assessments for each of the 
selected neighbourhoods and allows for comparison across neighbourhoods.  
 
Table 4.8. Observation Summary 

Indicator HIHC LIHC HILC LILC 
A. Environment         

1 Land Uses Good Good Poor Fair 

2 Topography Fair Fair Good Good 

3 Intersection Connectivity Good Good Fair Fair 

B. Pedestrian Facility         

4 Presence of pathways Good Good None Observed  Good 

5 Condition/Maintenance Good Good X Good 

6 Protection Fair Fair X Fair 

7 Continuity & Connectivity Good Good X Fair 

C. Road Attributes         

14 Road volume Fair Fair Good Fair 

15 Road conditions Fair Fair Good Good 

16 Speed Good Good Good Good 

17 Parking & Driveways Good Fair Good Poor 

18 Crossing Aids Good Good Poor Good 

D. Walking Environment         

25 Lighting Good Good Fair Poor 

26 Amenities Good Good Poor Fair 

27 Wayfinding Good Good Good Good 

28 Tree Coverage Good Fair Fair Fair 

29 Degree of enclosure Good Fair Poor Poor 

30 Visual Features Good Fair Good Fair 

31 Bus stops Good Good Poor Good 

Subjective Assessment         

32 Attractive for walking Good Fair Good Fair 

33 Safe for walking Good Fair Good Fair 
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4.3 Policy Themes 
From a policy standpoint, the City of Ottawa is fairly progressive in prioritizing walking. 
As one of the first Canadian cities to create a pedestrian master plan, Ottawa 
recognizes walking as the core of a sustainable transportation system and an integral 
part of a liveable city. The Pedestrian Charter, which accompanies the 2013 Pedestrian 
Plan, represents a commitment to creating a city where “people walk not because they 
have to, but because they want to” (Ottawa Pedestrian Plan, 2013, 4).  
 
Accordingly, the Official Plan, the 2013 Pedestrian Plan, and supporting policies and 
design guidelines articulate strong commitments to improving the pedestrian 
experience and the viability of walking. While the vast majority of policies discuss built 
environment components, the Ottawa Pedestrian Plan also emphasizes safety, 
promotion, and maintenance as part of a comprehensive strategy to encourage 
walking. City-wide plan policies establish four main themes, highlighting improvements 
to surrounding buildings and land uses, the provision of adequate pedestrian facilities, 
ongoing maintenance of pathways, and promotional programming to foster a culture 
of walking.  
 
Surrounding Buildings & Land Uses 
The Official Plan requires the development of land use patterns that reduce the need 
for travel and allow residents to travel on foot. A City priority is connecting pedestrian 
routes to transit stations. Similarly, connections to workplaces and schools are also 
important, as these destinations account for 69% of walking trips (Ottawa Pedestrian 
Plan, 2013).  
 
Building provisions are set forth in the urban design guidelines for arterial mainstreets 
and traditional mainstreets, and in the road corridor planning & design guidelines. Key 
policies include: 

• Locate new buildings close to the street with minimal lot lines.  
• Ensure that buildings occupy the majority of the lot frontage. 
• Orient facades, windows, signage, and pedestrian entrances to the street.  
• Create a transition in the scale and density of the built form. 
• Design richly detailed buildings that create interest. 
• Use clear windows and doors to increase transparency at street level. 
• Provide weather protection at building entrances. 
• Create intensified, mixed-use development, incorporating public amenities such 

as bus stops and transit shelters, at nodes and gateways. 
• Base new development on an internal circulation pattern, with parking at the 

centre.  
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Pedestrian Facilities 
Plans and policies also require the provision of accessible, barrier-free, safe, and 
comfortable facilities for pedestrians. Selected policies on pedestrian infrastructure 
include: 

• Provide sidewalk widths of at least 1.8m on collector roads, at least 2m on 
arterials, and 3m in areas with high pedestrian volumes. 

• Plant trees in landscape areas lining the street. Deciduous trees can provide 
shade and protect pedestrians from traffic.  

• Provide additional streetscape elements like decorative painting, benches, and 
bicycle parking.  

• Use bump-outs to provide bus priority at transit stops and to provide more 
space for transit stop amenities.  

• Provide shelters as protected waiting space, set back from the sidewalk. 
• Use textured pavement, coloured pavement, or other treatment to delineate 

high priority pedestrian crossings such as near schools, or crossings of multi-use 
pathways. 

• Install countdown signals and audible signals at all new and rebuilt traffic signals.  
 

Maintenance 
The maintenance and rehabilitation of pedestrian walkways is essential to supporting 
walking. The Ottawa Pedestrian Plan outlines a priority system for snow clearance and 
for road improvements. Improvements should be conducted in conjunction with road 
construction or reconstruction projects, but if necessary stand-alone retrofits can occur 
if they focus on commuter walking routes, safety and roadway characteristics, and 
pedestrian demand.  
 
Programming 
While most plans and design guidelines reviewed focused on the built environment 
and physical infrastructure, the Ottawa Pedestrian Plan also expresses commitments to 
expanding walking supportive service programs. Many of these programs, such as the 
Safer Roads Ottawa Program and the Selective Traffic Enforcement Program, focus on 
reducing conflicts between vehicles and pedestrians. partnerships also exist with the 
Ottawa Public Library, school boards, community groups, and workplaces to promote 
walking as a safe, fun, and healthy activity.  
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5.0 Discussion and Recommendations 
Study findings revealed noticeable differences in the walking environments in each 
neighbourhood and significant variation in the number of residents who regularly walk. 
Based on observational analyses, all neighbourhoods exhibited built environment 
features believed to enhance walkability, although these features varied by 
neighbourhood. Key differences may affect how and why people walk in the 
neighbourhood. Important trends across neighbourhoods as well as context-specific 
findings are discussed in this chapter, providing a framework for subsequent 
recommendations, which intend to promote walkability in each neighbourhood and 
across all neighbourhoods.  
 

5.1 Commonalities 
A number of commonalities were observed across most neighbourhoods, including 
pedestrian protection, traffic speed, tree coverage, and access to public transit.  

5.1.1 Protection 
Levels of pedestrian protection were fairly consistent across neighbourhoods, with the 
exception of Qualicum (HILC), which lacked sidewalks and required pedestrians to 
share the road with passing vehicles. Buffers between the sidewalk and road were 
typically small or nonexistent in all other neighbourhoods, representing an area of 
potential improvement. Protecting pedestrian routes from roadways can help improve 
perceived and actual safety from traffic, particularly along high-volume streets. The 
main streets of the two high connectivity neighbourhoods do provide wider sidewalks, 
include street furniture adjacent to the roadway, and allow on-street parking, which all 
help to buffer walkers from nearby vehicles. Small buffers were also observed on 
arterial roads in Bayshore (LILC). Intersection safety is also paramount, as areas where 
vehicle-pedestrian collisions often occur.  
 
Considering the importance placed on safety from traffic by both the literature 
(Alfonzo, 2005; Moayedi et al. 2013; Handy, Cao, & Mokhtarian, 2006; Montemurro et 
al. 2011) and interviewees, improving pedestrian protection along both walking routes 
and at intersections, would improve feelings of safety and could potentially encourage 
more walking activity.  

5.1.2 Speed 
Vehicular speed along streets also contributes to pedestrian safety, both actual and 
perceived. As pedestrians are significantly more likely to survive a collision as vehicle 
speed decreases, many residents and community groups across North America have 
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been advocating decreases in posted vehicle speeds, particularly in residential areas 
and in areas frequented by children, such as schools, community centres, and parks. 
 
All four neighbourhoods included signs indicating the speed limits along audited 
roadways. However, it is important to note that these posted limits may not be 
adhered to, particularly if built environment features provide permissive signals to 
drivers. In each neighbourhood, large roads and lack of enclosure could encourage 
drivers to exceed posted speed limits.    
 
Creating a sense of enclosure along streets through landscaping and building setbacks 
can provide visual cues that indicate to drivers when to slow down and where higher 
speeds are more appropriate. The presence of curb extensions in the high connectivity 
neighbourhoods are also an example of infrastructure changes to reduce vehicle 
speeds and to promote pedestrian visibility. Traffic calming and the construction of 
more ‘complete streets’ can also help in reducing vehicle speeds, thereby improving 
pedestrian safety.  

5.1.3 Tree Coverage 
While trees were observed in each neighbourhood, pedestrian walkways often lacked 
adequate shading. Old Ottawa South (HIHC) ranked the highest in terms of tree 
coverage, with many old growth deciduous trees along residential routes providing 
dappled shade. However, tree coverage was notably absent on more commercial 
streets. Recently renovated main streets in West Centretown (LIHC) included a couple 
of segments with street trees, which will provide comfortable shade, provided they 
continue to survive and grow over the next couple of years. Both the low connectivity 
neighbourhoods included trees and landscaping adjacent to walking routes, but few 
were located close enough to shade the walkways.  
 
According to Moayedi et al. (2013), the amount of shade is of relatively low importance 
to encourage pedestrian activity. However, the presence of more trees can help to 
offset vehicular emissions, particular during peak hours, and can create a more 
enclosed street, encouraging drivers to reduce their vehicle speeds while improving 
comfort along pedestrian walkways.  

5.1.4 Public Transit 
Access to public transit is important in each neighbourhood to support walking as a 
means of travel and to reduce the number of vehicles travelling through residential 
areas. Adequate service is particularly important in the two low SES neighbourhoods, 
where over a third of residents use public transit as their mode of transportation to 
work (see Table 4.1 in Chapter 4). With the exception of Qualicum (HILC), which only 
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had bus stops located at the periphery of the neighbourhood, bus stops were regularly 
observed in the neighbourhoods. Although the frequency and quality of bus stops was 
noted as part of the observational analysis, an investigation into service frequency was 
not conducted. However, interviewees indicated a need to improve public transit 
services, particularly in terms of frequency, to reduce the number of vehicles on the 
road and to improve the options for pedestrians, who can reach farther destinations 
with public transit. 
 

5.2 Context Specific Findings 
Findings from this study show that SES and built form features do influence the 
walkability of each of the four neighbourhoods. These findings indicate an association 
between built form, neighbourhood SES, and walkability. Examining the specific 
context of each neighbourhood can assist in developing recommendations for 
improving walkability in each area. 

5.2.1 High Income, High Connectivity Neighbourhood – Old Ottawa South 
Observations and interviews revealed that Old Ottawa South (HIHC) was highly 
conducive to walking, with many residents walking regularly; 17% walking to work 
(Statistics Canada, 2011) and 77% citing walking as their primary mode of travel 
(Interview finding, refer to Appendix D). The neighbourhood contained many potential 
walking destinations, including schools, religious institutions, a library, shops, 
restaurants, and recreational sites, which promote transportation walking (Frank et al. 
2003; Cerin et al. 2007; Glazier et al. 2014). Interviewees indicated that residents often 
walked to these neighbourhood amenities.  
 
Aesthetics and natural vegetation were also cited in interviews as potential contributors 
to neighbourhood walking, supporting research that highlights perceived 
attractiveness as an important determinant of walking (Handy, Cao, & Mokhtarian, 
2006; Giles-Corti, 2005). At the same time, the ease and comfort of walking in this 
neighbourhood contributes to the neighbourhood character and makes it an attractive 
and vibrant place to live. The social environment is equally important (Kaczynski & 
Glover, 2012), and the high rates of walking in the neighbourhood could encourage 
more residents to engage in walking. The community remains strongly committed to 
pedestrians, with many programs and initiatives that encourage walking and that 
endeavour to improve conditions for walkers.  
 
Pedestrian infrastructure was generally adequate, with curb extensions and landscaping 
recently added along a couple of the more heavily used roadways. However, the 
frequent driveways located along streets made sidewalks slant towards the roadway, 
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which could become dangerous or uncomfortable for walkers, particularly when wet or 
icy. Pedestrian amenities, such as street furniture and pedestrian oriented-lighting were 
also observed along the main commercial streets, identifying these areas as priority 
streets for walking. 
 
While the neighbourhood itself exhibited conditions suitable to walking, there were 
concerns about how changes outside of the neighbourhood affect the safety and 
experience of walking. Traffic management was a notable concern in Old Ottawa South 
(HIHC), as the arterial roads provide popular routes for drivers travelling to and from 
the downtown. Urban intensification around the neighbourhood has increased traffic 
and amplified conflicts with pedestrians, affecting perceptions of safety. Pedestrian 
concerns in this neighbourhood largely involved traffic volumes, namely high speeds, 
exhaust, and potential conflicts or collisions. Such concerns may affect walking 
behaviour by compelling pedestrians to avoid certain routes. However, the grid street 
pattern also allows vehicles to cut through residential streets to avoid congested 
arterials during peak hours.  

5.2.2 Low Income, High Connectivity Neighbourhood – West Centretown 
After Old Ottawa South (HIHC), West Centretown (LIHC) scored the highest based on 
the PEDS observational assessment. Diverse land uses, a range of street amenities, 
attractive main streets, well-connected walkways, and good lighting all enhanced the 
walkability of the neighbourhood. With the highest residential density, 37.7 dwellings 
per hectare, out of the four neighbourhoods, the LIHC is considered walkable based 
on traditional metrics of walkability (Clifton & Dill, 2005; Glazier et al. 2014; Cerin et al. 
2007). Unsurprisingly, walking is a popular mode of travel in this neighbourhood, with 
25% of residents walking to work, the highest rate among the four neighbourhoods 
and almost equivalent to the 28% of neighbourhood residents commuting by vehicle. 
 
The LIHC ranked the best in terms of the number of amenities located within the 
neighbourhood (refer to Table 4.3 in Chapter 4), providing many potential walking 
destinations and opportunities for residents to walk. This contradicts previous findings 
that low SES populations live further from daily destinations (Haber et al. 2011). 
Traditional main streets in this neighbourhood were recently redesigned and 
landscaped. As a result, uniquely designed benches, garbage bins, and street lamps 
were noted along commercial arterials, helping to highlight the identity of each 
neighbourhood and contributing to a sense of place. Attracting residents from across 
the City, these streets provide comfortable settings for people to visit commercial 
establishments on foot. While the presence of pedestrian street amenities may not 
compel residents to walk, they do contribute to the aesthetics of the street, 
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complement the commercial and recreational activities in the neighbourhood, and 
create a more comfortable environment for pedestrians. The presence of pedestrian 
amenities is but one attribute for walkable streets that can enhance the comfort of a 
route (Moayedi et al. 2013; refer to Table 2.1 in Chapter 2). The presence of street 
furniture also signals that walking is an important activity in the area. Most of West 
Centretown (LIHC) was attractive for walking, but the noted presence of garbage in 
certain areas and auto-oriented land uses detracted from attractiveness and could 
create discomfort for pedestrians.  
 
Although West Centretown (LIHC) ranked as the best neighbourhood in terms of 
amenities and land use diversity, the high volume of traffic and relative deficiency of 
park space (see Table 4.3 in Chapter 4) could deter residents from walking or from 
traveling along certain routes (Montemurro et al. 2011; Clifton & Dill, 2005). Like Old 
Ottawa South (HIHC), vehicles can easily cross the neighbourhood to reach 
destinations both within and outside the area. Walking to most destinations in these 
neighbourhoods requires pedestrians to navigate busy streets. According to 
Montemurro, et al. (2011), “perceived traffic safety may act to discourage destination 
walking trips along or across busy roadways where stores or services are often located” 
(899). Perceptions of safety in this neighbourhood, particularly in regards to traffic, may 
compel residents to take alternative routes.  
 
Arterials included high volumes of vehicle traffic, however most also included small 
landscaped buffers to provide more separation between vehicles and pedestrians. 
Despite recent plantings along commercial streets, vegetation is rather limited in this 
neighbourhood, which combined with varied building setbacks makes pedestrian 
walkways feel more exposed. Transportation continues to feature as a key issue for 
area residents, with many citing a need for more pedestrian-friendly streets and better 
interconnectivity with public transit (Canning, 2014).  

5.2.3 High Income, Low Connectivity Neighbourhood – Qualicum  
With the lowest residential density, only 5.2 dwellings per hectare, and a deficiency of 
nearby destinations, Qualicum (HILC) is not considered walkable for transportation 
purposes (Clifton & Dill, 2005; Glazier et al. 2014; Cerin et al. 2007). The only walkable 
destinations in Qualicum (HILC) were schools and recreational sites like parks and 
community centres. This is consistent with findings from previous studies that found 
fewer destinations in HILC neighbourhoods (Crawford et al. 2008). The added distance 
and time required to reach destinations on foot could deter many residents from 
engaging in walking as a form of transportation. Accordingly, only 4% of residents 
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reported walking to work (Statistics Canada, 2011). However, the recreational amenities 
may encourage recreational walking (Giles-Corti, 2005; Clifton & Dill, 2005).  
 
Although the design of Qualicum (HILC) may discourage transportation walking, it also 
reduces traffic volumes within the neighbourhood. With only a few roads that connect 
Qualicum (HILC) to the surrounding street network, it is impractical for drivers to travel 
through the neighbourhood. All of the observed streets included only one lane of 
travel in each direction with sufficient space for on-street parking. Little vehicular traffic 
was observed in Qualicum (HILC), indicating safe and attractive conditions, particularly 
for recreational walking (Pikora et al. 2003).  
 
At the same time, pedestrian infrastructure was notably absent in this neighbourhood. 
No sidewalks and few crossing aids were observed, signifying driving as the priority 
mode of travel. Aside from the lack of sidewalks, walking in Qualicum (HILC) was quite 
comfortable, with grassy lawns and architecturally interesting buildings lining the 
streets. Aligning with previous studies (Lovasi et al. 2009; Grant et al. 2010; Leslie et al. 
2005), the two high SES neighbourhoods were found to have more attractive 
environments for walking given the architectural variation and the presence of 
vegetation, which provide visual interest and comfort along routes. However, with large 
buildings setbacks, sense of enclosure in Qualicum (HILC) was relatively poor.  
 
Low traffic, perceived safety and attractiveness make the neighbourhood a suitable 
setting for recreational walking (Leslie et al. 2005; Clifton & Dill, 2005) that could 
encourage a higher frequency of leisure walking (Handy, Cao, & Mokhtarian, 2006).  

5.2.4 Low Income, Low Connectivity Neighbourhood – Bayshore  
The LILC provided acceptable conditions for walking, but ranked below the other 
neighbourhoods in terms of attractiveness, enclosure, and perceived safety. Although 
the LILC had a high residential density at 23.7 dwelling units per hectare and a number 
of potential destinations within the neighbourhood, the separation of land uses 
increased the distance and time required to walk to commercial destinations. Bayshore 
(LILC) had comparable amenities to the two high connectivity neighbourhoods, but 
services and facilities were mainly located at the periphery of the neighbourhood along 
high volume roadways, increasing travel distances and requiring walkers to traverse 
busy arterials. 
 
Rates of walking to work were quite low at 6% (Statistics Canada, 2011), which was 
expected considering that there are few places of employment located within walking 
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distance of the neighbourhood. However, this neighbourhood had the highest rate of 
public transportation commutes at 44% (Statistics Canada, 2011). 
 
Consistent with the literature (Grant et al. 2010), perceptions of safety and pedestrian 
comfort were lowest in Bayshore (LILC), based on a combination of exposure to traffic 
and lack of natural surveillance. Although small buffers helped increase the distance 
between sidewalks and vehicles on arterial roads, there were few physical barriers, such 
as parked cars, landscaping, or trees, to make the sidewalk feel more sheltered. 
Separated, interior pathways did provide safe and comfortable routes, well separated 
from vehicular traffic. However these routes could feel unsafe in the evenings, due to 
lack of adequate lighting, limited visibility from buildings, and the lack of pedestrian 
presence to animate routes. Land use mix and dwelling type can influence perceived 
personal safety of pedestrians. A greater mix of land uses helps ensure more street 
activity, while low-rise buildings oriented towards pedestrian walkways can provide 
natural surveillance and “eyes on the street” (Jacobs, 1961). In Bayshore (LILC), 
residences were oriented inwards, away from the street, and the high-rise apartments 
provided minimal surveillance of walkways. Increasing permeability and visibility at 
street-level could improve perceptions of safety.  
 
While the two high connectivity neighbourhoods contained services and amenities like 
restaurants that help animate the streets, pedestrian travel at night is less likely to 
occur in the two low connectivity neighbourhoods, as there are few activities to 
encourage pedestrian presence. Past research indicates that safety concerns may deter 
residents of low SES neighbourhoods from engaging in walking activity, particularly at 
night (Lovasi et al. 2009; Bennett et al. 2007). Based on the conditions observed in 
Bayshore (LILC), safety concerns may also deter residents from engaging in recreational 
walking at night. 
 
Higher traffic volumes were also observed in Bayshore (LILC), as most destinations 
were distant from residential areas. Like West Centretown (LIHC), Bayshore (LILC) was 
located adjacent to the highway and may experience vehicle spill over or through 
traffic as a result, particularly during peak hours. Through traffic in Bayshore (LILC) was 
mainly concentrated along three arterial roadways. While residents of the 
neighbourhood may avoid these streets on recreational walks, they are unavoidable if 
walking to commercial destinations in the neighbourhood. 
 
The LILC was the least attractive for walking, particularly along arterial roads where 
buildings were located at a distance from walkways and where large asphalt parking 
lots separated walking destinations from routes. Like pedestrian amenities, 
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neighbourhood attractiveness may not be the sole determinant of walking behaviour in 
these areas, but it may influence the choice of routes. Moreover, improving building 
articulation and adding vegetation such as landscaping or street trees could enhance 
the comfort walking routes.   

5.3 Summary 
The findings from this study were generally consistent with predictions, demonstrating 
an association between built form, neighbourhood SES, and walkability. While high 
connectivity neighbourhoods included a greater mix of land uses, more potential 
destinations, and more pedestrian street amenities, the low connectivity 
neighbourhoods had less traffic on residential streets. The low SES neighbourhoods 
had comparatively more vehicle traffic, while high SES neighbourhoods were more 
aesthetically pleasing with a greater sense of safety in terms of crime and traffic. 
Despite the variations in walking conditions, all neighbourhoods, with the exception of 
Qualicum, had similar levels of pedestrian protection, posted speeds, tree coverage, 
and access to public transit.  
 

5.4 Recommendations 
Improving walking conditions will increase transportation choice for neighbourhood 
residents. Effective improvements to neighbourhood walkability cannot rely solely on 
infrastructure upgrades, but must also include programming, supportive policies, 
adequate funding, and ongoing maintenance. Recommendations outlined in this 
section provide guidance for improving walkability to meet the City of Ottawa’s goals 
of supporting active transportation, reducing car dependency, promoting 
transportation choice, and fostering more complete, people-friendly communities. As 
more achievable interventions, micro-scale street-level interventions are the primary 
focus, while a number of macro-scale changes are identified as more long-term 
strategies. Considering the varied contexts of each neighbourhood, neighbourhood-
specific recommendations are outlined in addition to broader recommendations to 
support walking across all neighbourhoods. 

5.4.1 High Income, High Connectivity Neighbourhood – Old Ottawa South 
Although Old Ottawa South (HIHC) was highly conducive to walking, there are still a 
number of interventions that could help improve walking conditions. Considering the 
high volume of pedestrian activity in this neighbourhood, enhancing walkability could 
create safer and more comfortable conditions for the many residents who already walk.  
 
The largest concern cited in interviews for this neighbourhood was traffic volumes, 
both in terms of the presence of speeding cars and the emissions during peak hours. 
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Continuing to add landscaping and vegetation along roadways could help mitigate 
these problems by providing a buffer that enhances perceptions of safety for 
pedestrians and makes roadways feel narrower and more enclosed, thereby 
encouraging drivers to reduce their speeds. Moreover, the addition of plants could 
potentially improve air quality by absorbing carbon and other pollutants from vehicle 
emissions. The City of Ottawa currently has a tree planting program but should make 
additional provisions to ensure the continued maintenance and stewardship of newly 
planted trees. Along arterials, where curbs are being extended, the City should also 
consider filling these extensions with low-maintenance plantings rather than concrete. 
 
Improvements could also be made to major intersections to highlight areas of 
pedestrian presence and reduce potential conflicts with vehicles. Introducing textured 
crosswalks or coloured pavement in high priority pedestrian crossings, namely around 
the elementary school and at the intersection of arterials, could help prioritize 
pedestrians as road users by attracting the attention of drivers. Paving could also 
complement the aesthetics and character of the neighbourhood. An additional step 
would involve re-grading the road surface to remain level with the sidewalk rather than 
the roadway, which would require vehicles to slow down when crossing. As these 
changes would require significant time and financial support to implement, it is 
recommended that they only be considered at priority crossings and that changes be 
combined with scheduled infrastructure upgrades. A simpler improvement could 
involve the installation of ‘no right on red’ signs at major intersections, which would 
discourage vehicles from moving into crosswalks when attempting to turn.  

5.4.2 Low Income, High Connectivity Neighbourhood – West Centretown 
Like Old Ottawa South (HIHC), this area had high rates of walking as noted by the 
number of residents who reported walking to work (25% of residents, based on the 
2011 National Household Survey). Traffic volumes were also a key concern in this 
neighbourhood, particularly along major roadways and arterials. The presence of 
landscaped buffers and clearly marked crossings does provide some level of pedestrian 
protection, however additional improvements could help improve neighbourhood 
walkability.  
 
Priorities should include enhancing pedestrian protection, reducing traffic volumes, and 
providing more vegetation and landscaping. Small plantings could be introduced to 
the curb extensions that have been recently added along arterial streets. The 
deficiency of park space and green space in the neighbourhood could be temporarily 
improved by introducing temporary ‘pop-up’ parks as a pilot project along the main 
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commercial streets during warmer months to offer places of rest for those walking, 
while providing attractive landscaping and social space.   
 
A number of large residential projects are proposed for areas adjacent to West 
Centretown (LIHC) and comprehensive traffic studies should be conducted to ensure 
these developments do not increase traffic volumes in the LIHC. Based on the traffic 
issues faced by both the high connectivity neighbourhoods, consideration should be 
given to broader strategies to reduce automobile use in the City by providing better 
transportation alternatives that could help reduce the number of cars travelling through 
the neighbourhood. While this study did not involve a comprehensive policy analysis, 
future studies could investigate strategies for reducing the number of vehicles driving 
through urban neighbourhoods. As a starting measure, traffic management plans 
should be required with new developments in the downtown area to assess changes in 
vehicle volume and mitigate impacts on surrounding and neighbouring communities. 
Many of the vehicles travelling through this neighbourhood use major arterials. There is 
an opportunity to renew these streets as complete streets that would better 
accommodate buses, cyclists, pedestrians, as well as vehicles.  

5.4.3 High Income, Low Connectivity Neighbourhood – Qualicum  
Qualicum (HILC) could benefit from changes to the built environment and from the 
addition of programmes that encourage walking. As there are low levels of walking in 
the neighbourhood, interventions should focus on increasing levels of active travel 
while improving the comfort for those who walk recreationally. Firstly, the City should 
introduce sidewalks on at least one side of the residential streets, which would align 
with policies set out in the Ottawa Pedestrian Plan (2013). However, this assumes the 
agreement of residents, who should be consulted prior to any major infrastructure 
changes. Secondly, intersections could be improved to include painted crosswalks to 
acknowledge the presence of pedestrians. Thirdly, to increase sense of enclosure, the 
City, in consultation with local property owners, could plant trees at the edge of 
residential properties along the roadway. 
 
Currently, the lack of street connectivity contributes to an environment that is 
unsupportive of utilitarian walking. While it is difficult to change the road structure, a 
few changes could make potential destinations more convenient. One pedestrian 
pathway was noted that provides a direct connection between a residential street and 
an arterial outside of the neighbourhood. Similar pathways could be implemented that 
connect the neighbourhood to the surrounding street network without introducing 
more vehicular traffic into the neighbourhood. It would be essential to collaborate with 
local residents, mainly adjacent property owners, to identify these potential pedestrian 
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pathways. Moreover, such pathways would have to be well landscaped to maintain the 
aesthetics of the neighbourhood and to protect the privacy of neighbouring properties.  
 
Larger-scale interventions have the most potential of increasing walking rates in 
Qualicum, and should include intensification of adjacent arterial roadways to include a 
range of commercial services, retail facilities, and community amenities that could 
provide potential walking destinations. Improved access to public transit is also crucial. 
Peripheral stops should be located to minimize walking distances and should be 
regularly serviced. Eventually a pedestrian crossing either over or under the expressway 
could be introduced to provide residents with convenient access to the rapid bus 
service on the Transitway north of the neighbourhood.  
 
Presently, many distances may be too large to reach many destinations on foot, but 
they may be easily accessed by bike. Encouraging cycling as a mode of active travel 
that would reduce the amount of time needed to reach destinations via the 
disconnected street network could result in similar benefits to increased walking. 
Supportive walking programmes could also be implemented in the community to 
encourage more pedestrian activity and draw attention to issues regarding walkability. 
Hosting local events at the community centre would provide opportunities for residents 
to walk to this nearby destination. Informal walk clubs could also encourage more 
residents to walk, encouraging both physical activity and awareness of the community.  

5.4.4 Low Income, Low Connectivity Neighbourhood – Bayshore  
Bayshore (LILC) had relatively low rates of walking but high levels of public transit use. 
With many destinations located nearby, there is potential for improving walking 
conditions in this neighbourhood, which could encourage more residents to walk and 
provide supportive conditions for those who already travel on foot.  
 
Many high-rise apartments currently dominate Bayshore (LILC). Introducing active uses, 
such as small grocers, convenience stores, cafes, or recreation rooms, on the ground 
floor of apartment buildings, could help bring more attention and activity to street-
level, while providing additional destinations to which residents could walk within the 
community.  
 
One discomfort associated with walking in Bayshore (LILC) involves the presence of 
large parking lots that pedestrians must often cross to reach different destinations. 
Resurfacing lots surrounding the high-rise apartments buildings to provide more green 
space and landscaped pathways that connect interior recreational pathways to the 
surrounding street network could make it more comfortable for pedestrians to cross 
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these areas. Eventually, commercial establishments located along the main arterials 
should be redeveloped and the sites reconfigured to locate businesses along the 
property line with parking behind. There is also an opportunity to intensify many of 
these lots to allow for more usage, which could provide more walking destinations. 
Degree of enclosure is fairly poor within Bayshore (LILC). While reconfiguring the 
buildings to front onto the streets should be considered a long-term goal, in the 
interim, deciduous trees could be planted on the grassy setbacks in residential areas, 
close to the sidewalk, to provide shade and to create more enclosure.  
 
The existing internal pathways are neighbourhood assets that provide meandering, 
comfortable routes for designated pedestrian travel. However, there could be safety 
concerns associated with use of these pathways at night. Improved lighting could 
improve perceptions of safety, while local community programming can help bring a 
stronger pedestrian presence to recreational pathways.  

5.4.5 General Recommendations 
Each neighbourhood displayed built form features adequately conducive to walking. A 
number of recommendations are applicable to all four neighbourhoods, including 
infrastructure improvements, community engagement, programming, integration with 
public transit, and funding allocation.  
 
Infrastructure 
In each neighbourhood there is an opportunity to increase tree cover and vegetation 
along roadways to enhance pedestrian comfort and create more enclosed streets, 
which could encourage drivers to reduce their speeds. As part of regularly scheduled 
roadway upgrades or reconstructions, the addition of trees between the road and 
sidewalk should be considered. While this may not be feasible on every street due to 
spatial constraints, along certain streets, the addition of street trees could help reduce 
road widths, which will serve as an additional traffic calming measure. Provisions should 
be made to ensure ongoing maintenance and stewardship of trees, perhaps in 
partnership with local organizations, community associations, or schools.  
 
Streets with higher volumes of pedestrian activity should include widened sidewalks, 
particularly along arterial streets. These sidewalks should also maintain a level surface 
as much as possible and minimize curb cuts or slopes towards the roadway. All 
upgraded pedestrian infrastructure should align with AODA standards (Accessibility for 
Ontarians with Disabilities Act) and be able to accommodate users of all ages and 
abilities. Communities should be engaged through mapping exercises, surveys, and 
walking audits to identify which street segments require upgrades or sidewalk 
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expansions. Any sidewalk improvements should be incorporated into scheduled public 
works projects to minimize the associated cost. However, they could be undertaken 
separately if communities identify a pressing need for improvement. Maintaining 
curbside parking in all neighbourhoods is also important to help buffer pedestrians.   
 
Crossings in both high connectivity neighbourhoods were well signed and marked. 
Future improvements could include raised crosswalks or unique pavings to differentiate 
the area as a pedestrian priority zone and to increase driver awareness. Marked 
crossings can also include lights embedded in the pavement to enhance driver 
awareness of crosswalks and improve safety in lower light conditions. In the interim, 
advanced pedestrian signals could be implemented at major intersections to make 
pedestrians more visible when crossing and to reduce pedestrian-vehicle conflicts. 
Curb extensions can also help make pedestrians more visible and reduce crossing 
distances. Many of these improvements were already observed in the high connectivity 
neighbourhoods. On arterials with four lanes or more, medians or islands should be 
provided to facilitate crossings. Where space permits, these islands could incorporate 
tree plantings to improve the aesthetics of the street and to create more enclosure.  
 
While infrastructure improvements could address many of the deficiencies noted by the 
PEDS observational analysis, these interventions should be complemented by research 
to identify priority areas, by policies and funding that support walking from a high level, 
and by programmes that normalize walking and encourage more participation. 
 
Programmes 
Building infrastructure to support walking may not be sufficient to shifting 
transportation mode shares, as there are many pervasive attitudes about automobile 
use (Transport Canada, 2011). Programmes to support walkability should firstly include 
efforts to acquire more information on local conditions and community priorities. 
Secondly, programmes that encourage walking over motorized transportation could 
help foster a culture that supports walking behaviour.  
 
Conducting a citywide travel behaviour survey could provide more detailed information 
on how people travel, aside from their commutes, and if there are any improvements 
that could encourage them to consider walking. At a more local level, neighbourhood 
walkabouts should be conducted with community groups to identify areas of high 
usage, safety concerns, and priority areas in need of improvement. Seeking input from 
local groups will allow for a better perspective on local impacts. A similar engagement 
strategy could involve pedestrian route mapping, to identify key routes in the City. 
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Once these key routes are identified, they can be prioritized in sidewalk and path 
clearance plans during the fall and winter.  
 
Programmes can also help encourage walking activity. A number of citywide and local 
programmes already exist to support walking, such as the Safer Roads Ottawa Program 
and the Selective Traffic Enforcement Program, which both focus on traffic safety. 
Concurrently, there are promotional programmes like walking groups and Safe Routes 
to School, run in partnership with the Ottawa Public Library, school boards, community 
groups, and workplaces. Seasonal walking events, like walk days or car-free days, can 
be promoted both at the city-level and locally to help draw attention to walking as a 
form of transportation. Many participants may discover that they prefer walking to 
particular destinations. The benefits of walking can also be promoted through broader 
awareness campaigns. At a neighbourhood level, programming through community 
centres can encourage residents to walk within their community and build social 
supports for walking.  
 
The development and implementation of programmes should be a collaborative 
endeavour that involves municipal leadership and partnerships with public health 
organizations, environmental groups, local community associations, and other 
interested stakeholders to ensure coordination of efforts and more effective allocation 
of resources. Partnering with other stakeholders can also highlight the specific lifestyle 
choices associated with walking, such as improved fitness, less time spent in traffic, and 
environmental promotion (Transport Canada, 2011). 
 
Public Transit 
Prioritizing public transit as an alternative to vehicle travel could help reduce the 
number of vehicles on the road while encouraging more residents to walk to transit 
stops. Increasing transit frequency along main routes could help reduce the number of 
vehicles travelling along major roadways. Also offering free services for special events 
or on certain days could encourage more people to use transit.  
 
Transit stops are also important and should be designed as meeting places with 
seating, shade, and shelter that are regularly cleared of snow and ice. Better 
wayfinding could also support transit and walking. Connecting pedestrian routes to 
transit stations is an identified City priority, and ensuring proper wayfinding to major 
transit stations could help meet this objective. Although all streets were clearly marked, 
better information on stops and destinations could be provided. For example, West 
Centretown (LIHC) included small signposts with arrows indicating the direction to 
different businesses. Similar information could be included directing pedestrians to 



Chapter 5: Discussion & Recommendations 55 

transit stations. Wayfinding maps could be included in major commercial areas with 
destinations, transit stops, and walking travel times clearly marked. This information 
could help people realize the proximity to different destinations.  
 
Funding 
Many strategies and interventions for improving walkability require dedicated and 
consistent funding to be effective. Less resource intensive projects can be prioritized as 
‘first step’ projects (Transport Canada, 2011). Adopting a phased approach to 
infrastructure changes can help ensure financial sustainability.  At a municipal level, the 
City should continue to increase funding allocated to pedestrian projects to better 
reflect the prevalence of walking and to support the City’s political commitment to 
improved walkability. Moreover, policies that encourage development of mixed-use 
compact centres conducive to walking should be complemented by financial programs 
to incentivize development. Partnering with other organizations, such as public health 
departments, green development funds, transit agencies, accessibility groups, local 
school boards, and the private sector can help expand funding, while ensuring better 
coordination and integration of resources. When organizations pool their resources, 
they are often able to extend their reach (Transport Canada, 2011).  
 
Municipalities often face competing demands in allocating infrastructure budgets. 
Investments can either be spent on strengthening walking in neighbourhoods with high 
rates of walking or in neighbourhoods with lower walk rates to attempt to increase 
walking activity. In terms of prioritization, investments should support transportation 
choice and should focus on neighbourhoods where walking conditions are poor or 
where more residents rely on walking or public transit for transportation as their 
primary means of transportation.  
 

5.5 Limitations 
A number of research limitations must be noted. Firstly, neighbourhood observations 
of built environment features were based on subjective interpretation by the 
researcher. To minimize bias, a well-recognized and commonly used walkability audit 
checklist, the Pedestrian Environmental Data Scan (PEDS), was used to structure 
observations, improve consistency in information collection, and standardize findings. 
Despite the strengths associated with using PEDS, the checklist could benefit from 
weighting built environment features based on relative importance and potential to 
influence walking or improve pedestrian safety and comfort.  
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Secondly, not all streets within the neighbourhoods were systematically audited with 
PEDS during the observational analyses. The researcher informally observed the 
majority of streets in each of the selected neighbourhoods, however, only a sample of 
streets representing different street types were included in the PEDS analysis. It is 
possible that specific conditions observed along audited segments may not reflect 
conditions along the entire street. Arterial, collector, and local roads, were all assessed, 
as well as traditional main streets, laneways, and recreational pathways where 
applicable, to gain a comprehensive picture of street-level walking conditions.  
 
Thirdly, although interviews were initially identified as a key method, the researcher 
was unable to recruit participants from all neighbourhoods. As people who are more 
familiar with the local context, interviewees could provide insight on key issues and 
recommendations for improving walkability in their neighbourhoods. Although 
additional sources, such as newspaper articles and surveys, were consulted, the lack of 
local knowledge on each neighbourhood is a noted limitation.   
 
Finally, time and logistical constraints prevented the researcher from collecting primary 
data on the perceptions, attitudes, and behaviours of neighbourhood residents. While 
interviewees provided information on the specific neighbourhood context and helped 
to highlight key challenges and opportunities, their responses may not fully capture the 
perceptions of all residents. Census data also provided reliable information on travel 
behaviour to work, which accounts for the majority of walking trips (Ottawa Pedestrian 
Plan, 2013). Further study involving surveys of resident perceptions and walking 
behaviours could provide more accurate information on local conditions and insight 
into improvements that could encourage residents of each neighbourhood to walk.  

5.6 Conclusions 
Aligning with previous research that indicates a relationship between urban form, 
neighbourhood SES, and walkability (Grant et al. 2010; Sallis et al. 2009; Van Dyck et 
al. 2010; van Lenthe et al, 2005; Cerin et al. 2007; D’Haese et al. 2014), this study 
found differences in rates of walking and the built environment features across 
neighbourhoods. Walking and public transportation use was more common in the low 
SES neighbourhoods compared to high SES neighbourhoods and higher in the high 
connectivity neighbourhoods versus low connectivity neighbourhoods. Each 
neighbourhood displayed built environments supportive of walking, but differed in 
terms of the absence or prevalence of certain features. While high connectivity 
neighbourhoods included a greater mix of land uses, more potential walking 
destinations, and more pedestrian street amenities, the low connectivity 
neighbourhoods had less traffic on residential streets. Comparatively the low SES 
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neighbourhoods had more vehicle traffic, while high SES neighbourhoods were more 
aesthetically pleasing with greater perceptions of safety from both crime and traffic.  
 
Despite the variations in walking conditions, all neighbourhoods except Qualicum 
(HIHC) had similar levels of pedestrian protection, posted speeds, tree coverage, and 
access to public transit. However, improvements can be made in all four 
neighbourhoods to improve conditions for pedestrians by creating safer and more 
comfortable places for walking. Infrastructure upgrades, supportive programming, 
improved public transportation, and increased funding, and could enhance the 
walkability of the selected neighbourhoods. The health and safety benefits of these 
improvements would not only target pedestrians, but could also affect drivers and the 
general population.  
 
This research only provides a brief glimpse into the current conditions in each 
neighbourhood. Avenues of future study should focus on the perceptions and 
behaviours of neighbourhood residents, through surveys, mapping exercises, and focus 
groups. With a strong policy framework, Ottawa remains a prime location to encourage 
walkability. Yet, much remains to be done to support the City’s goals of promoting 
transportation choice and fostering more complete, people-friendly communities. The 
findings and recommendations in this report provide one step towards achieving more 
walkable communities. 
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Appendix A. Walkability Checklist – Pedestrian 
Environment Data Scan 

 

Name: ____________________________ Date:______________________ Study Area: ___________________

Segment Number:___________________ Time:______________________ Weather:_____________________

0. Segment type If no sidewalk,skip now to section C. 24. Bicycle facilities (all that apply)

Low volume road 1 11. Curb cuts Bicycle route signs 1

High volume road 2 None 1 Striped bicycle lane designation 2

Bike or Ped path - skip section C 3 1 to 4 2 Visible bicycle parking facilities 3

> 4 3 Bicycle crossing warning 4

A. Environment No bicycle facilities 5

1. Uses in Segment (all that apply) 12. Sidewalk completeness/continuity

Housing - Single Family Detached 1 Sidewalk is complete 1

Housing - Multi-Family 2 Sidewalk is incomplete 2 D. Walking/Cycling Environment

Housing - Mobile Homes 3 25. Roadway/path lighting

Office/Institutional 4 13. Sidewalk connectivity to other Road-oriented lighting 1

Restaurant/Café/Commercial 5  sidewalks/crosswalks Pedestrian-scale lighting 2

Industrial 6 number of connections 1 Other lighting 3

Vacant/Undeveloped 7 No lighting 4

Recreation 8 C. Road Attributes (skip if path only)

14. Condition of road 26. Amenities (all that apply)

2. Slope Poor (many bumps/cracks/holes) 1 Public garbage cans 1

Flat 1 Fair (some bumps/cracks/holes) 2 Benches 2

Slight hill 2 Good (very few bumps/cracks/holes) 3 Water fountain 3

Steep hill 3 Under Repair 4 Street vendors/vending machines 4

No amenities 5

3. Segment Intersections 15. Number of lanes

Segment has 3 way intersection 1 Minimum # of lanes to cross 1 27. Are there wayfinding aids?

Segment has 4 way intersection 2 Maximum # of lanes to cross 1 No 1

Segment has other intersection 3 Yes 2

Segment deadends but path continues 4 16. Posted speed limit

Segment deadends 5 None posted 1 28. Number of trees shading walking area

Segment has no intersections 6 (mph): 1 None or Very Few 1

Some 2

B. Pedestrian Facility (skip if none present) 17. On-Street parking (if pavement is unmarked, Many/Dense 3

4. Type(s) of pedestrian facility (all that apply) check only if cars parked)

Footpath (worn dirt path) 1 Parallel or Diagonal 1 29. Degree of enclosure

Paved Trail 2 None 2 Little or no enclosure 1

Sidewalk 3 Some enclosure 2

Pedestrian Street (closed to cars) 4 18. Off-street parking lot spaces Highly enclosed 3

0-5 6-25 26+

The rest of the questions in section B refer 30. Powerlines along segment?

to the best pedestrian facility selected above. 1 2 3 Low Voltage/Distribution Line 1

5. Path material (all that apply) High Voltage/Transmission Line 2

Asphalt 1 19. Must you walk through a parking lot None 3

Concrete 2 to get to most buildings?

Paving Bricks or Flat Stone 3 Yes 1 31. Overall cleanliness and building maintenance 

Gravel 4 No 2 Poor (much litter/graffiti/broken facilities) 1

Dirt or Sand 5 Fair (some litter/graffiti/broken facilities) 2

20. Presence of med-hi volume driveways Good (no litter/graffiti/broken facilities) 3

6. Path condition/maintenance < 2 1

Poor (many bumps/cracks/holes) 1 2 to 4 2 32. Articulation in building designs

Fair (some bumps/cracks/holes) 2 > 4 3 Little or no articulation 1

Good (very few bumps/cracks/holes) 3 Some articulation 2

Under Repair 4 21. Traffic control devices (all that apply) Highly articulated 3

Traffic light 1

7. Path obstructions (all that apply) Stop sign 2 33. Building setbacks from sidewalk

Poles or Signs 1 Traffic circle 3 At edge of sidewalk 1

Parked Cars 2 Speed bumps 4 Within 20 feet of sidewalk 2

Greenery 3 Chicanes or chokers 5 More than 20 feet from sidewalk 3

Garbage Cans 4 None 6

Other 5 34. Building height

None 6 22. Crosswalks Short 1

None 1 Medium 2

8. Buffers between road and path (all that apply) 1 to 2 2 Tall 3

Fence 1 3 to 4 3

Tress 2 > 4 4 35. Bus stops

Hedges 3 Bus stop with shelter 1

Landscape 4 23. Crossing Aids (all that apply) Bus stop with bench 2

Grass 5 Bus stop with signage only 3

None 6 Yield to Ped Paddles 1 No bus stop 4

Pedestrian Signal 2

9. Path Distance from Curb Median/Traffic Island 3  Subjective Assessment: Segment…

At edge 1 Curb Extension 4 Enter 1,2,3, or 4 for 1=Strongly Agree 2= Agree,

< 5 feet 2 Overpass/Underpass 5 3=Disagree, 4=Strongly  Disagree

> 5 feel 3 Pedestrian Crossing Warning Sign 6 ……is attractive for walking. 1

Flashing Warning Light 7 ……is attractive for cycling.    1

10. Sidewalk Width Share the Road Warnign Sign 8 ……feels safe for walking.       1

< 4 feet 1 None 9 ……feels safe for cycling.       1

Between 4 and 8 feet 2

> 8 feet 3

Kelly J. Clifton, PhD - National Center for Smart Growth - University of Maryland, College Park 
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Appendix B. Neighbourhood Maps 
 

 
High Income, High Connectivity 

Audited Segments 
Assigned Boundary 
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Low Income, High Connectivity 

Audited Segments 
Assigned Boundary 
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Audited Segments 
Assigned Boundary 

 

 

Low Income, Low Connectivity 
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Audited Segments 
Assigned Boundary 

High Income, Low Connectivity 
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Appendix C. Observation Summaries 
 PEDS Indicator 

High connectivity, High SES 
1 2 3 4 5 

0 Segment Type  Low volume Low volume High Volume Low Volume Low volume 
A. Environment           

1 Uses in segment 

Housing - Detached & 
mulit-family, 
commercial 

Housing - Detached 
& mulit-family, 

recreational 
Office & commercial, 
Housing (multi-family) Housing - Detached 

Housing - Detached, 
recreational 

2 Slope Flat Flat Steep hill Flat Slight hill 

3 Segment intersections 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
B. Pedestrian Facility           

4 Types of pedestrian facility Sidewalk Sidewalk Sidewalk Sidewalk Sidewalk 
5 Path Material Concrete Concrete Concrete Asphalt Asphalt 
6 Path conditions/maintenance Good Good Good Good Good 
7 Path obstruction None None None None None 
8 Buffers between road and path Grass None Landscape None None 
9 Path distance from curb <1.5m At edge <1.5m At edge At edge 

10 Sidewalk width <1.2m <1.2m >2.4m <1.2m <1.2m 
11 Curb cuts >4 >4 1 to 4 >4 >4 

12 
sidewalk 
completeness/continuity Complete Complete Complete Complete Complete 

13 
Sidewalk connectivity to other 
sidewalks/crosswalks 6 4 6 5 4 

C. Road Attributes           
14 Condition of road Fair Good Good Good Good 
15 Number of lanes 2,2 2,2 2,4 1,1 1,1 
16 Posted speed limit 40 none 40 None None 
17 On-street parking Parallel Parallel Parallel Parallel Parallel 
18 off-street parking lot spaces 0-5 0-5 6 to 25 0-5 6 to 25 

19 

Must you walk through a 
parking lot to get to most 
buildings? No No No No No 
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20 
Presence of med-hi volume 
driveways <2 <2 <2 <2 <2 

21 Traffic control devices Stop sign None Traffic Light Stop Sign Stop Sign 
22 Crosswalks >4 1 to 2 >4 1 to 2 1 to 2 
23 Crossing aids Curb Extension none Pedestrian signal None None 

24 Bicycle Facilities None None Parking None 
Designated lane, 

parking, route signs 
D. Walking/Cycling Environment           

25 Roadway/path lighting 
Road-oriented 

lighting 
Road-oriented 

lighting Road & Ped lighting 
Road-oriented 

lighting 
Road-oriented 

lighting 
26 Amenities None None Garbage cans none none 
27 Are there wayfinding aids? Yes Yes Yes yes yes 

28 
Number of trees shading 
walking area Some Some None or few Many Many 

29 Degree of enclosure Some Some Some High High 
30 Powerlines along segment Low voltage Low voltage None Low voltage Low voltage 

31 
Overall cleanliness and building 
maintenance Good Good Good Good Good 

32 Articulation in building designs Some High High High High 

33 Building setbacks from sidewalk Within 6m Within 6m At edge of sidewalk Within 6m Within 6m 
34 Building height Short Short Short Short Short 
35 Bus stops Stop with sign None Stop with shelter None None 

Subj. Assessment           
  Attractive for walking Yes Yes yes Yes Yes 
  Attractive for cycling Yes Yes no Yes Yes 
  Safe for walking Yes Yes Yes Yes Yes 
  Safe for Cycling Yes Yes yes Yes Yes 
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PEDS Indicator 
High connectivity, Low SES 

1 2 3 4 5 

0 Segment Type  High Volume High Volume High Volume Low Volume High volume 
A. Environment           

1 Uses in segment 
Housing - Detached 
& multi-family, rec 

Housing - multi-
family, commercial 

Housing - multi-
family, commercial, 

recreational 
Housing - Detached 

& mulit-family Commercial 
2 Slope Flat Steep Hill Flat Flat, Steep Hill Flat, Slight Hill 

3 Segment intersections 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
Segment has 3 way 

intersection 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
B. Pedestrian Facility           

4 Types of pedestrian facility Sidewalk Sidewalk Sidewalk Sidewalk Sidewalk 
5 Path Material Concrete Concrete Concrete Concrete Concrete 
6 Path conditions/maintenance Good Good Good Fair Good 
7 Path obstruction None None Poles, Garbage Cans None None 
8 Buffers between road and path None Landscape Parking None None 
9 Path distance from curb At edge <1.5m <1.5m At edge At edge 

10 Sidewalk width 1.2-2.4m >2.4m >2.4m <1.2m 1.2-2.4m 
11 Curb cuts 1 to 4 >4 1 to 4 >4 1 to 4 

12 
Sidewalk 
completeness/continuity Complete Complete Complete Complete Complete 

13 
Sidewalk connectivity to other 
sidewalks/crosswalks 6 6 5 4 6 

C. Road Attributes           
14 Condition of road Good Good Good Good Good 
15 Number of lanes 2,2 2,4 2,2 2,2 4,4 
16 Posted speed limit 40 none none 30 none 
17 On-street parking Parallel Parallel Parallel Parallel none 
18 off-street parking lot spaces 6 to 25 6 to 25 0-5 6 to 25 6 to 25 

19 

Must you walk through a 
parking lot to get to most 
buildings? No No No No No 

20 
Presence of med-hi volume 
driveways <2 <2 <2 <2 <2 

21 Traffic control devices Traffic Light Traffic Light None Stop Sign Traffic light 
22 Crosswalks 1 to 2 1 to 2 1 to 2 1 to 2 1 to 2 
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23 Crossing aids Curb extension Curb extension Curb extension Curb extension Pedestrian signal 
24 Bicycle Facilities None Bike Lane Parking None None 

D. Walking/Cycling Environment           

25 Roadway/path lighting 
Road-oriented 

lighting Road & Ped lighting Road & Ped lighting 
Road-oriented 

lighting Road & Ped lighting 
26 Amenities None Garbage, benches Garbage, benches None Garbage, benches 
27 Are there wayfinding aids? Yes Yes Yes No No 

28 
Number of trees shading 
walking area Some Some Some Some None or few 

29 Degree of enclosure Some Some Some Some Little 
30 Powerlines along segment Low voltage Low voltage Low voltage Low voltage Low voltage 

31 
Overall cleanliness and building 
maintenance Fair Good Good Good Fair 

32 Articulation in building designs Little High High High Little 

33 Building setbacks from sidewalk Within 6m At edge At edge Within 6m Within 6m 
34 Building height Short Short Medium Short, Medium Medium 
35 Bus stops Stop with shelter Stop with sign Stop with sign none Stop with shelter 

Subj. Assessment           
  Attractive for walking yes yes yes Yes no 
  Attractive for cycling yes yes yes Yes no 
  Safe for walking yes yes yes Yes no 

  Safe for Cycling yes yes yes Yes no 
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PEDS Indicator 
Low connectivity, High SES 

1 2 3 4 5 

0 Segment Type  Low Volume Low Volume Low Volume Low Volume Path 
A. Environment           

1 Uses in segment Housing - Detached Housing - Detached Housing - Detached Housing - Detached Housing - Detached 
2 Slope Flat Flat Flat Flat Steep hill 

3 Segment intersections 
Segment has 3 way 

intersection 
Segment has 3 way 

intersection 
Segment has 3 way 

intersection 
Segment has 3 way 

intersection 
Segment deadends 
but path continues 

B. Pedestrian Facility           
4 Types of pedestrian facility None None None None Footpath 
5 Path Material n/a n/a n/a n/a Asphalt 
6 Path conditions/maintenance n/a n/a n/a n/a Good 
7 Path obstruction n/a n/a n/a n/a None 
8 Buffers between road and path n/a n/a n/a n/a n/a 
9 Path distance from curb n/a n/a n/a n/a >1.5m 

10 Sidewalk width n/a n/a n/a n/a 1.2-2.4m 
11 Curb cuts n/a n/a n/a n/a none 

12 
Sidewalk 
completeness/continuity n/a n/a n/a n/a complete 

13 
Sidewalk connectivity to other 
sidewalks/crosswalks n/a n/a n/a n/a 4 

C. Road Attributes           
14 Condition of road Good Good Good Good n/a 
15 Number of lanes 2,2 2,2 2,2 2,2 n/a 
16 Posted speed limit 40 none none 40 n/a 
17 On-street parking Yes Yes Yes Yes n/a 
18 off-street parking lot spaces 0-5 0-5 0-5 0-5 n/a 

19 

Must you walk through a 
parking lot to get to most 
buildings? No No No No n/a 

20 
Presence of med-hi volume 
driveways <2 <2 <2 <2 n/a 

21 Traffic control devices Stop sign Stop Sign None Yield n/a 
22 Crosswalks None None None None n/a 
23 Crossing aids None None None None n/a 
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24 Bicycle Facilities None None None None n/a 
D. Walking/Cycling Environment           

25 Roadway/path lighting Roadway Lighting Roadway lighting Roadway lighting Roadway lighting none 
26 Amenities None None None None none 
27 Are there wayfinding aids? Yes Yes Yes Yes none 

28 
Number of trees shading 
walking area Some Some Some Some Many 

29 Degree of enclosure Little Some Little Some High 
30 Powerlines along segment None None None None None 

31 
Overall cleanliness and building 
maintenance Good Good Good Good Good 

32 Articulation in building designs High High High High High 
33 Building setbacks from sidewalk >6m >6m >6m >6m <6m 
34 Building height Short Short Short Short Short 
35 Bus stops None None None None none 

Subj. Assessment           
  Attractive for walking Yes Yes Yes Yes Yes 
  Attractive for cycling Yes Yes Yes Yes No 
  Safe for walking Yes Yes Yes Yes Yes 

  Safe for Cycling Yes Yes Yes Yes Yes 
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PEDS Indicator 
Low connectivity, Low SES 

1 2 3 4 5 

0 Segment Type  Low Volume High Volume High Volume Low Volume Path 
A. Environment           

1 Uses in segment 
Housing - Multi-

family Housing - Multi-family 

Housing - multi-
family, commercial, 

recreation 
Housing - Multi-

family 
Housing - Multi-

family 
2 Slope Flat Flat Slight hill Flat Flat 

3 Segment intersections 
Segment has 3 way 

intersections 
Segment has 4 way 

intersection 
Segment has 4 way 

intersection 
Segment has 3 way 

intersection   
B. Pedestrian Facility           

4 Types of pedestrian facility Sidewalk Sidewalk Sidewalk Footpath Footpath 
5 Path Material Concrete Concrete Concrete Asphalt Asphalt 
6 Path conditions/maintenance Good Good Good Good Good 
7 Path obstruction None None None None None 
8 Buffers between road and path Landscape Landscape Landscape Landscape N/A 
9 Path distance from curb <1.5m <1.5m <1.5m >1.5m N/A 

10 Sidewalk width 1.2-2.4m 1.2-2.4m 1.2-2.4m 1.2-2.4m 1.2-2.4m 
11 Curb cuts 1 to 4 1 to 4 1 to 4 None None 

12 
sidewalk 
completeness/continuity Complete Complete Complete Complete Complete 

13 
Sidewalk connectivity to other 
sidewalks/crosswalks 2 6 5 8 6 

C. Road Attributes           
14 Condition of road Fair Fair Good Good N/A 
15 Number of lanes 2,2 4,4 4,6 2,2 N/A 
16 Posted speed limit 40 40 None None N/A 
17 On-street parking None None None Yes N/A 
18 off-street parking lot spaces 26+ 26+ 26+ 

 
N/A 

19 
Must you walk through a parking 
lot to get to most buildings? No No Yes No N/A 

20 
Presence of med-hi volume 
driveways 2 to 4 2 to 4 >4 <2 N/A 

21 Traffic control devices Trafiic light Traffic Light Traffic Light Speed bumps N/A 
22 Crosswalks 1 to 2 >4 >4 None N/A 



Appendices 70 

23 Crossing aids Pedestrian signal Pedestrian Signal Pedestrian Signal None N/A 

24 Bicycle Facilities None None None None N/A 
D. Walking/Cycling Environment           

25 Roadway/path lighting 
Road-oriented 

lighting 
Road-oriented 

lighting 
Road-oriented 

lighting No lighting 
Pedestrian-scale 

lighting 
26 Amenities None Bench None None None 
27 Are there wayfinding aids? Yes Yes Yes Yes Yes 

28 
Number of trees shading 
walking area Few Few None Some Some 

29 Degree of enclosure None Some None Some Some 
30 Powerlines along segment None None Low voltage None None 

31 
Overall cleanliness and building 
maintenance Good Good Good Good Good 

32 Articulation in building designs Little Little Little Little Little 
33 Building setbacks from sidewalk Within 6m More than 6m More than 6m Within 6m Within 6m 
34 Building height Short Short Tall and Short Short Short 
35 Bus stops Bus stop with shelter Bus stop sign only Bus stop with shelter None No bus stop 

Subj. Assessment           
  Attractive for walking Yes Yes No Yes Yes 
  Attractive for cycling Yes Yes No Yes Yes 
  Safe for walking Yes Yes No Yes Yes 

  Safe for Cycling Yes Yes No Yes Yes 
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Appendix D. Interview Analysis 
 
HIHC Key Findings: 

• High rates of walking in neighbourhood. 77% of respondents in a local 2013 survey on 
attitudes towards traffic and travel reported walking as their most frequent mode of 
travel. Many walk to destinations in the neighbourhood like schools, parks, and 
community centres. 

• Perceptions of safety from traffic and lack of access to other modes of transportation 
may discourage walking. Pedestrians may avoid busy main streets with lots of traffic and 
take residential streets instead. 

• Many programs currently exist that encourage residents to walk in the neighbourhood, 
either directly, as walking clubs, or indirectly, as seasonal festivals, to which residents 
will walk from home. 

• Neighbourhood aesthetics, natural vegetation, and safety help promote walking.  
• Importance of walking as part of the neighbourhood character. Allows people to meet 

their neighbours and creates a supportive community. 
• Developments and intensification outside the neighbourhood affects traffic that flows 

into or through the neighbourhood. Active and alternative transportation is necessary to 
complement urban intensification. 

• Community is strongly committed to pedestrians and cyclists. Walking conditions are a 
high priority, particularly in regards to traffic management. 

• Routes between the school and the Community Centre are of particular interest as they 
are frequently used by groups of children. 

• There are both political and financial challenges to promoting walkability. Need political 
commitment to prioritize active travel and adequate funding to support infrastructure 
upgrades and ongoing maintenance.  

• Also important to involve the community in major projects and to listen and address 
local concerns.   
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Appendix E. Documentation for Ethics Approval 
 

Letter of Information 
 

Pathways to Walkability: 
Examining the influence of neighbourhood socio-economic status and urban form on 

walkability in Ottawa, Ontario 
 
PURPOSE OF THE STUDY 
The purpose of this study is to explore how urban form and neighbourhood socio-economic 
status influence walkability in four Ottawa neighbourhoods of contrasting built form and socio-
economic profiles. Interviews with municipal planners and community association leaders will 
enhance the researcher’s understanding of the existing conditions in each neighbourhood, as 
well as potential opportunities and challenges for creating environments that support walking. 
 
PROCEDURES & PRIVACY 
If you volunteer to take part in this research, you will be asked to participate in one interview 
session with the student researcher. The interview will take approximately 20 to 30 minutes to 
complete and will be conducted at a time and place that is most convenient for you. If an in-
person interview cannot be arranged, the interview can be conducted by phone or e-mail.  
 
During the interview the researcher will take notes, but no responses will be audio-recorded. 
Interview notes will be kept under password protection on the researcher’s personal laptop. 
Any hard copies will be kept in the researcher’s locked office at Queen’s University. Only the 
researcher will have direct access to this information, and the responses will be destroyed upon 
completion of the project. 

While every effort will be made to ensure that your responses will remain confidential, there is 
a risk that your identity could be recognized in study reports. The neighbourhoods and 
participants will be coded and remain unnamed, but it may be possible for anyone familiar with 
the areas to identify the participants. As such, it is important for you to know that the 
confidentiality of your responses cannot be absolutely guaranteed. If any questions or 
discussions make you uncomfortable, you may withdraw your information and end your 
involvement at any time during the research process.  

POTENTIAL RISKS AND DISCOMFORTS 
There are no foreseeable physical, psychological, economic, or social risks associated with this 
study. There is minimal risk that you may find some of the interview questions too personal. At 
any point during the research process, you may refrain from answering a question or terminate 
involvement in the study. 
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POTENTIAL BENEFITS TO PARTICIPATING 
Ideally the findings and conclusions drawn from this study will help inform future decisions and 
initiatives to promote walkability in the four study neighbourhoods. The responses gathered 
from interviews will enhance the researcher’s understanding of the existing conditions in each 
neighbourhood, as well as potential barriers and facilitators of walking. As a participant in this 
study you may benefit directly or indirectly from this research. In your professional role this 
study will afford you the opportunity to reflect on past practices, as well as learn more about 
factors that influence walkability, which may contribute to improved future practices.  
 
PARTICIPATION AND WITHDRAWAL 
Your participation in this project is entirely voluntary. Although it be would be greatly 
appreciated if you would answer all material as frankly as possible, you should not feel obliged 
to answer any material that you find objectionable or that makes you feel uncomfortable. You 
may withdraw at any point in the research process without any consequences.  
 
FEEDBACK OF THE RESULTS OF THIS STUDY TO THE PARTICIPANTS 
Upon completion of this research a copy of the student researcher’s final master’s report will be 
available online through QSpace, Queen’s Research & Learning Repository at 
https://qspace.library.queensu.ca. The student researcher will also provide a soft or hard copy 
of the report to any participants who request it. 
 
CONCERNS OR QUESTIONS  
Any questions or concerns can be directed to the researcher, Miranda Spessot. If you have any 
questions or concerns regarding your rights as a research participant, you may contact the 
research supervisor and the School of Urban and Regional Planning’s Ethics Representative, Dr. 
Patricia Collins, at patricia.collins@queensu.ca or (613) 533-6000 ext. 77060. 
 
Thank you. Your participation in this research is very much appreciated. 
 
Miranda Spessot     Patricia Collins 
Master of Planning Candidate   Research Supervisor 
School of Urban and Regional Planning  School of Urban and Regional Planning 
Queen’s University     Queen’s University 
Kingston, Ontario, Canada    Kingston, Ontario, Canada 
(343) 363-7971     (613) 533-6000 ext. 77060 
miranda.spessot@queensu.ca   patricia.collins@queensu.ca 
 
This study has been granted clearance according to the recommended principles of Canadian 
ethics guidelines, and Queen's policies. 
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Pathways to Walkability 

Examining the influence of neighbourhood socio-economic status and urban form on 
walkability in Ottawa, Ontario 

This consent form is part of the process of informed consent. Please take the time to read this 
carefully in order to understand any accompanying information. If you would like more details 
about this project or anything not mentioned here, please feel free to ask. 

1. I have read the Letter of Information and have had any questions answered to my 
satisfaction. 
 

2. I understand that I will be participating in the study called “Pathways to Walkability”. I 
understand that this means that I will be asked to provide anonymous responses to 
questions about local walking conditions as well as potential opportunities and challenges 
for creating environments that support walking. 

 
3. I understand that my participation in this study is voluntary and I may withdraw at any time. 

I understand that any responses I provide during the interview process will be kept 
confidential in password-protected files and locked storage. Only the researcher will have 
access to this information, and the responses will be destroyed upon completion of the 
project. Should you be interested, you are entitled to a copy of the final report. 
 

4. I am aware that if I have any questions, concerns, or complaints, I may contact Miranda 
Spessot at Miranda.spessot@queensu.ca. Any ethical concerns about the study may be 
directed to Dr. Patricia Collins, at patricia.collins@queensu.ca or (613) 533-6000 ext. 77060. 

 

I have read the above statements and freely consent to participate in this research: 

Participant’s Printed Name:   ____________________________ 

Participant’s Signature:   ____________________________ 

Date:      ____________________________ 
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INTERVIEW QUESTIONS 

1. Approximately what proportion residents in your neighbourhood walk regularly?  
 

2. What factors do you think discourage or prevent residents from walking in this 
neighbourhood? 

a. Physical environment of the neighbourhood 
b. Social barriers  
c. Perceptions of safety 
d. Personal decisions or views 
e. Physical abilities or disabilities 
f. Lack of access to other modes of transportation 

 
3. What neighbourhood features promote walking? 

 
4. Do any programs currently exist that encourage residents to walk? 

 
5. Is walkability a priority in your neighbourhood? 

 
6. Have there been any recent initiatives to assess local walking conditions? 

 
7. Have there been any recent or proposed initiatives or changes to improve walking 

conditions? 
 

8. What opportunities exist for improving walkability? 
 

9. What are the challenges for promoting walkability? (i.e. political, financial, other 
community priorities, etc.) 

 
10. In your opinion, what changes would most encourage residents to walk? Are there 

any specific locations or policies? 
 

11. Is there any additional information you would like me to know?  
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