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ABSTRACT

Cycling is increasingly prioritized as a mode of transport with multiple socio-economic, environmental,
and health benefits. However, the benefits associated with cycling are not always equitably distributed
throughout society, meaning that some people (e.g. people with low incomes, immigrants and people of
colour, women, and seniors) may not have access to safe and convenient spaces in which to cycle, with
infrastructure inadequately accommodating the varying needs of all members of society. Based on a
review of academic literature, as well as a critical review of city-level transport plans in Canada, we
evaluate if and how transport plans in Canada are addressing equity, as well as the ways in which
planning practice can more effectively provide for it. Findings from the review of Canadian transport
plans revealed four key themes related to how plans can, and do currently address equity, including (1)
socio-spatial network analysis (2) consideration of equity in projects and priorities, (3) equity-oriented
funding mechanismes, (4) inclusive design and safety. While some plans were found to have addressed
equity, many did not, or did so to a limited and ineffective way. As per the findings from the academic
literature, many opportunities exist to advance the pursuit of cycling equity, including for example, the
utilization of appropriate and effective methods of analysis, as well as locally tailored engagement and
decision-making processes that effectively address the needs and concerns of local residents,
particularly those who are most disadvantaged.
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1.0 INTRODUCTION

As a low cost and health-promoting mode of transport, cycling can play an important role in a city’s
overall transport system, helping to reduce greenhouse gas emissions, decrease vehicle congestion, and
improve public health. As a result, many transport plans and policies have focused on promoting cycling
(Boschmann and Kwan, 2008, Manaugh et al., 2015). However, the benefits associated with cycling are
not always equitably distributed throughout society meaning that some people (e.g. groups such as
people with low-incomes, immigrants and racialized minority populations, and women) do not have
access to safe, secure, and convenient cycling conditions (Flanagan et al., 2016). This is particularly
problematic as many people belonging to such disadvantaged groups are more reliant on alternative,
cheaper forms of travel than the automobile (e.g. cycling, walking, and transit) (Allen and Farber,
2019).When planners and decision-makers fail to effectively incorporate equity into planning and policy-
making, they risk disproportionately burdening, and inadequately accommodating the needs of those
who stand to benefit most (Golub et al., 2016, Gossling, 2016, Zimmerman et al., 2015). Because of
these inequities, disadvantaged groups become increasingly at risk of facing additional problems such as
less healthy, inactive lifestyles, and socio-economic disadvantage (Lucas, 2012) — a concept known more
generally as “transport poverty” (Allen and Farber, 2019). In response, researchers have pointed out the
importance of incorporating equity into the core of planning and policymaking, as well as the processes
by which plans and policies are generated (Martens, 2016). In doing so, planners and decision-makers
are better equipped at putting forward plans and policies that support not only a healthier environment
and economy, but a healthier society overall.

The 2016 Report prepared for the FHWA (U.S. Federal Highway Administration) Pursuing Equity in
Pedestrian and Bicycle Planning states that a central goal of transport equity is “to facilitate social and
economic opportunities through equitable levels of access to affordable and reliable transportation
options based on the needs of the populations being served, particularly populations that are
traditionally underserved” (Sandt et al., 2016 pp. 1).

This research seeks to understand if and how Canadian transport plans (insofar as they relate to cycling)
are addressing equity by first reviewing academic literature to formulate a comprehensive definition of
cycling equity, followed by a critical review of transport plans from across Canada. Lastly, this paper
presents several conclusions and recommendations that highlight opportunities for both researchers
and practitioners to advance the pursuit of cycling equity in planning practice and beyond.

2.0 LITERATURE REVIEW

A review of academic literature related to cycling equity revealed six key subject areas. Collectively
these six subject areas have helped to formulate a comprehensive definition of cycling equity, including
how it may be achieved. The six subject areas are: Disadvantaged Groups; Design, Safety, and Security;
Political and Economic Forces; Racial Profiling and Harassment; (In)adequacies in Planning Tools; and
The Planning Process and Procedural Equity.



2.1 Disadvantaged Groups

Any concept of equity depends on a clear understanding of what “good” is being distributed and to
whom. Key groups acknowledged in the literature to have suffered disparities in terms of access to safe,
convenient, and pleasant cycling facilities are people with low-incomes, immigrants and people of colour
(i.e. racialized populations), women, and seniors and children (all of whom could be in multiple
categories). Importantly, as we explore below, in addition to disparities in service, these groups have
also been overlooked in terms of their inclusion in the planning and decision-making process.

2.1.1 People with Low-Income

Many people with low incomes cannot afford a car, and are therefore dependent on active transport as
a mode of travel (Houde et al., 2018). Unfortunately, in many urban contexts, transport plans and
projects often exclude or negatively affect those living in low-income neighbourhoods (Grisé and El-
Geneidy, 2018, Kent and Karner, 2018). As well, lower income areas are often exposed to negative
transport-related externalities (Sider et al. 2015) such as noise and air pollution from nearby auto-
dominated roadways and unsafe walking and cycling conditions (Houde et al., 2018). Furthermore, while
increasing investment in low-income areas can help improve mobility and accessibility (i.e. the ease of
reaching desired destinations such as grocery stores, banks, and greenspaces) (Hansen, 1959), a growing
concern is fear of gentrification associated with cycling investments (Houde et al., 2018, Ibsen and
Olesen, 2018). Recent evidence suggests that bicycle infrastructure is emerging “disproportionately in
gentrified neighbourhoods or is itself a driver of gentrification” (lbsen and Olesen, 2018). Relatedly, it is
important for planners and decision-makers to be mindful of shifting demographic patterns resulting
from forces such as gentrification, for instance whether disadvantaged groups living in particular
neighbourhoods are likely to benefit from a given project by the time the project is complete.
Understanding geospatial shifts caused by underlying political-economic forces is an important, albeit
challenging consideration to bear in mind through the generation and implementation process of plans,
projects, and policies.

2.1.2 Women

With the exception of countries with well-established cycling cultures such as The Netherlands,
Germany, and Demark, the proportion of women cyclists is consistently lower than that of men (Aldred
et al., 2016, Frater and Kingham, 2018, Goodman and Aldred, 2018, Xie and Spinney, 2018). For
example, in the UK women are approximately half as likely as men to cycle (Goodman and Aldred, 2018).
A number of studies reveal that concerns of safety and personal security are the primary reason for
which women are less apt to engage in cycling, and that concerns of safety and personal security most
often relate to quality of infrastructure or collisions with other road users, and concerns of crime and
violence (Aldred et al., 2016, Frater and Kingham, 2018, Goodman and Aldred, 2018, Xie and Spinney,
2018, Abasahl et al., 2018, Aldred et al., 2017, Prati, 2018).

Additional factors can relate to cultural differences and assigned gender roles such as having to travel
with children, fulfilling household responsibilities that require trip chaining (Prati, 2018) as well as
harassment and abuse (Joshi and Joseph, 2015). For these reasons, women are sometimes considered
“indicator species” of bicycle friendly environments (Abasahl et al., 2018).

2.1.3 Immigrants and Racialized Minority Populations



Immigrant and racialized minority populations, particularly those in the U.S., are often overlooked in
planning and decision-making despite the fact that immigrant and racialized minority populations have
been found to cycle more than their U.S.-born counterparts (Stehlin and Tarr, 2017, Barajas, 2018).This
has arguably been worsened by a surge in cycling advocacy groups that are dominated by white,
wealthier groups that tend to exclude and overlook the needs and concerns of those belonging to
communities of colour more generally (Stehlin and Tarr, 2017). Accordingly, the history of advocacy for a
more ‘liveable city’ by and for communities of colour becomes overshadowed by the contemporary
practices and advocacy of predominantly, white, wealthier groups (Stehlin and Tarr, 2017).

2.1.4 Seniors and Children

Aldred, Woodcock and Goodman (2016) claim that promoting cycling should be a priority as the net
health benefits of cycling tend to rise with age. However, the literature suggests that those at either end
of the age spectrum tend to be more dependent on certain conditions for cycling to be considered both
a feasible and desirable mode of travel (e.g. access to safe, high-quality infrastructure, short travel
distances, and safety). Importantly, seniors and children may be less able (e.g.: physically, mentally, and
legally restricted) to participate in the planning process and are therefore less able to effectively
communicate their concerns and barriers.

2.2 Design, Safety, and Security

Cycling-related concerns pertaining to physical safety and personal security are felt universally, not just
to those who are disadvantaged. However, in countries and cities with less-established cycling cultures
(such as Canada and the U.S.), issues relating to physical safety and personal security often
disproportionately affect disadvantaged groups compared to their more affluent counterparts (Golub et
al., 2016, Barajas, 2018, Prati, 2018).

Physical safety primarily concerns the presence and quality of infrastructure that provides a safe, well-
connected network that links travellers with desired destinations. The presence of a bike lane, for
example, is not enough to ensure safe cycling if it is (a) not part of a well-connected system linking
residents to desired destinations, (b) fails to be accompanied by adequate traffic calming measures, and
(c) lacks community outreach initiatives to encourage cycling (Tucker and Manaugh, 2018). Different
types of bicycle infrastructure tend to elicit greater or worse feelings of safety, with a painted bicycle
lane on a busy road being the worst, and a fully separated bicycle path the greatest. Unfortunately, low-
income, / immigrant and racialized minority neighbourhoods are often provided with the least safe
forms of infrastructure (Golub et al., 2016, Grisé and El-Geneidy, 2018, Tucker and Manaugh, 2018,
Barajas, 2018). A study from New York City found that census tracts with larger populations of
immigrants experienced higher rates of both pedestrian and bicycle crashes after controlling for
characteristics of the built environment (Barajas, 2018). This can in large part be attributed to having
fewer investment in safe cycling (and walking) infrastructure throughout these areas (Rebentisch et al.,
2019, Rothman et al., 2019).

Concerns pertaining to personal security/social safety are different from physical safety as they primarily
relate to acts of crime such as violent attacks and theft. As mentioned previously, concerns related to
personal security/social safety are even more pronounced with women, children, and elderly, and are
often considered to be their primary barrier to cycling (Prati, 2018, Xie and Spinney, 2018). A study
conducted in Bogota, Columbia revealed that users of Bogota’s cycling network (Cicloruta) had worse



crime-related safety perceptions than Bogota’s inhabitants overall, resulting in the need for strategies to
decrease threats to user’s personal security and social safety (Torres et al., 2013). Strategies to decrease
threats (real or perceived) to user’s personal security and social safety include more lighting and an
increase in police presence (Torres et al., 2013). It is important to note, however, that an increase in
police presence may not elicit greater feelings of safety for everyone, but might instead elicit feelings
such as insecurity and threat, for those belonging to racialized minority groups (e.g. Black) in the U.S.
(discussed further in section 2.4 Racial Profiling and Harassment). The same study also acknowledged
the need for more qualitative investigations to learn more about Cicloruta users’ safety-related concerns
(Torres et al., 2013). In addition to the strategies put forward by Torres et al. (2013), Barajas (2018)
suggests planners be involved in helping to establish community-based solutions for improving safety as
communities can often provide for more context-sensitive solutions to improving safety be it related to
transport or otherwise.

Design and safety concerns have also been translated in recent years to approaches such as Planning for
All Ages and Abilities (an approach that strives to provide safe, comfortable, and equitable conditions for
all users). The Vision Zero movement, started in Sweden in 1997 and based on the ethical vision that
traffic crashes are unacceptable and preventable, offers a system-focused look at road safety and moves
beyond individual approaches to road safety. ‘Complete Streets’ policies and initiatives have also
flourished in recent years, which attempt to bring in multi-modal approaches to street design and space
allocation.

2.3 Political and Economic Forces

It is important to acknowledge the political and economic forces that shape plans, projects, and
investment priorities in local contexts. When it comes to the framing of transport plans (e.g. transport
goals, objectives, prioritization of investment), and ultimately, the distribution of transportation
benefits, it is primarily planning professionals and elected officials that mediate such decisions (Linovski
et al., 2018; Batistta & Manaugh, 2017). While at times the generation of plan and policy decisions can
(and should) include a multitude of stakeholders such as local residents, community organizations, and
bicycle advocacy organizations, Stehlin and Tarr (2017) note that plan implementation often “rests on
the spatialization of these networked powers”. For these reasons, planners must work to ensure all
members of the community are able to effectively participate throughout the entirety of the planning
process to ensure the wants, needs, and concerns of those we are planning for are adequately
considered and addressed. Projects in particular should be assessed individually to identify the equity
implications, and the assessment process should occur repeatedly throughout project planning as well
as after implementation (Weinstein and Sciara, 2006). As noted by Weinstein and Sciara (2006), “equity
concerns emerge at different times in different projects, from the very conceptual stages of project
planning to well after implementation. Thus, one-time equity assessments are unlikely to be effective”
(p. 181).

A recent study in Portland, Oregon argues that bicycle promotion is predominantly rooted in neoliberal
urban development and economic growth paradigms, and that Portland is primarily concerned with
promoting the image of bicycling as a symbol of city livability, progressivity and sustainability (Ibsen and
Olesen, 2018). The authors conclude that while cycling certainly has the potential to serve as a less-
costly, sustainable mode of travel, cycling seems to be fueling processes of gentrification and



displacement while depoliticizing policies of bicycle promotion under the banner of sustainability and
equity (Ibsen and Olesen, 2018).

2.4 Racial Profiling and Harassment

Important cycling-related barriers and concerns pertaining to enforcement, profiling, policing and
harassment felt by immigrant and racialized minority groups (particularly in the U.S) are another key
theme in the literature. A phenomenon sometimes referred to as ‘Biking While Black’ demonstrates how
people identified as Black are disproportionately subject to racism, profiling, and harassment from not
only police, but other road users (Mitchell and Ridgeway, 2018, Goddard et al., 2015). Research on
profiling and police bias in SQF (stop, question, frisk) encounters finds that almost uniformly Black and
Latino/a populations are subject to higher rates of SQF than population benchmarks (Mitchell and
Ridgeway, 2018). As an example, a well-publicized case found the Tampa Police Department issued
2,504 bicycle citations - a total greater than the cities of Jacksonville, Miami, St. Petersburg, and Orlando
combined - and of those ticketed, 80% were Black yet only a quarter of Tampa’s population is Black
(Mitchell and Ridgeway, 2018).

2.5 (In)adequacies in Planning Tools

To generate the conditions that provide for cycling equity, attention must be given to the types of
methods and data being employed to assess it (Kent and Karner, 2018, Tucker and Manaugh, 2018). For
example, relying on data from bicycle counters (depending on time and location of collection) and data
collected from smartphones, could ignore many cyclists (Kent and Karner, 2018). Additionally, some
Cycling Level of Service (CLoS) tools have been criticized for their inability to consider key criteria such as
personal security that are critical barriers for some of the most vulnerable groups (e.g. women) (Xie and
Spinney, 2018). Xie and Spinney (2018, pp. 201) note that the “absence of difference in Cycling Level of
Service tools (CLoS) may be symptomatic of a professional ethnocentrism related to the overwhelming
male domination of transport engineering, design and planning professions in the UK”".

In recent years, however, several methods of analysis have been well regarded for their ability to assess
equity, including accessibility and Level of Traffic Stress (LTS) analysis. Accessibility and LTS can be
combined to provide a fairly robust equity analysis. Researchers are increasingly using LTS to quantify
how comfortable a bicycle network is for cyclists, and accessibility to quantify how useful the network is
for reaching destinations (Kent and Karner, 2018, Winters et al., 2018). For example, Kent and Karner
(2018) employed an “equity of accessibility” assessment that prioritized projects in areas home to the
most disadvantaged residents in Baltimore, Maryland. Similar methods have been used to study
Brazilian and Canadian cities (Grisé and El-Geneidy, 2018, Tucker and Manaugh, 2018, Winters et al.,
2018).

Methods and tools used to assess equity in other studies include Systems Dynamic Modelling
(Macmillan et al., 2014), descriptive analyses of imagery found on cycling-related promotional materials
and planning documents (Xie and Spinney, 2018, Osborne and Grant-Smith, 2017), qualitative
environmental studies that examine the quality of infrastructure and surrounding environment, and
local interviews / focus groups that investigate local barriers and concerns to cycling from a more in-
depth perspective (Barajas, 2018).



2.6 The Planning Process and Procedural Equity

Transcending all of the above topics is the need for procedural equity. In brief, procedural equity refers
to the need for inclusivity and participation of disadvantaged groups in the processes by which plans,
projects, and policies are generated (Bullard, 2004). By failing to include members of these groups
throughout the entirety of the planning and decision-making process, the ability to generate equitable
outcomes becomes severely compromised, if not impossible (Bullard, 2004). This is of particular
importance in Canada as Canada does not have any overarching legislation mandating the specific
inclusion of disadvantaged groups in the planning process. As a result, the inclusion of disadvantaged
groups in Canada remains wholly discretionary at every level of government, be it municipal, provincial,
or federal. Fortunately, resources that provide fairly effective approaches for how planners and
decision-makers can work towards procedural equity have started to emerge. Several scholars have
argued for the importance of participatory planning to ensure more equitable transport outcomes with
regards to active transport (for example, Elvy, 2014; Sagaris, Tiznado-Aitken, & Steiniger, 2017).
Examples of such approaches include the formation of citizen action groups as well as Participatory
Budgeting processes (Creger et al., 2018).

2.7 Comprehensive Definition of Cycling Equity

Given the research discussed above, cycling equity can be defined as a situation where cycling is a safe,
secure mode of travel that improves mobility and accessibility fairly, enabling all people to participate in
socio-economic life. To provide for cycling equity, planners and decision-makers recognize and address
the needs and concerns of disadvantaged groups by including such groups throughout the entirety of
the planning process, and by employing methods of analysis that assess a plan or project’s potential to
generate equitable outcomes. Plans and projects are prioritized in areas home to the most
disadvantaged but are shaped under the consideration of key concerns and barriers such as physical
safety, personal security, racism, policing and harassment, and fear of displacement from gentrification
associated with cycling investments.

3.0 METHODS

With a definition of cycling equity, including how it may be achieved, transport plans (insofar as they
relate to cycling) were evaluated to understand if, and how, they address equity, acknowledging that
evaluating transport plans is just one way of understanding the extent to which equity is being
addressed in planning practice.

To obtain a representative sample of cycling-related transport plans, the scope of this review focused on
the municipal planning context and sought to investigate plan from at least two of the most populous
cities within each of the Canadian provinces. Plans were selected using the following criteria:

e Presence of a city-level active transport and/or cycling plan no older than 2008 (approximately the
last 10 years), and

e If no active transport or cycling plan, presence of a city-level transportation master plan that is no
older than 2008.

This resulted in the identification of 25 plans from 17 cities, including a mixture of active transport,
cycling, and transport master plans.



Plans selected were then subject to a screening process to establish whether equity was at all
addressed. If the plan was deemed to have addressed equity in some capacity, it was subject to further
review. If not, it was excluded from further study. Screening process criteria included the following:

1. “Keyword in Context”: Do the words Equity, Justice, or Fairness appear, in context, anywhere
throughout plan?

In keeping with the definition of cycling equity formulated from the literature review:

2. Is equity (as a concept) addressed in the plans overarching (i.e.: not pertaining to any particular
mode of travel) principles, goals or objectives?

3. Is equity (as a concept) addressed more specifically in cycling-related material (e.g.: cycling-related
principles, goals or objectives)?

In order to tangibly address some of the areas of concern identified above, we identify the following
four strategies to achieve cycling equity, as informed by our review of literature and other work on
equity in planning for active transport (e.g. Batistta & Manaugh 2019); these are concrete approaches
that planners can adopt to move towards cycling equity:

(1) Robust socio-spatial network analysis.

(2) Consideration of equity in projects and priorities,

(3) Incorporation of equity-oriented funding mechanisms,

(4) Incorporating accessibility, design and safety measures which includes
a. Accessibility,
b. Universal Design for All-Ages and Abilities (AAA)/Complete Streets, and
c. Personal Security

Importantly, this list does not make recommendations for how to achieve procedural equity as methods
to do so are highly contextual and must be established at the local level. That said, methods discussed
above (e.g. participatory budgeting processes) are still recommended for consideration. Similarly, equity
and justice-related concerns pertaining to gentrification, as well as policing and harassment must also be
tackled at the local level, and therefore a discussion of approaches goes beyond the scope of this paper.

Of the 25 plans preliminarily selected for review, 8 were excluded from further evaluation, leaving 17
plans from 16 Canadian cities. All provinces except for Prince Edward Island are included in this study.
When only one city was selected from a province, such as in the case of Newfoundland, Nova Scotia,
New Brunswick and Manitoba, it was because only one city was deemed eligible for review given the
criteria. Alternatively, in the case of Ontario, more than two cities are selected as Ontario has the largest
population in Canada warranting the inclusion of a larger sample size. Plans written in English and
French were analyzed and included in this study. The 17 plans were then subject to a more in-depth
evaluation to understand how equity was being addressed. Table 1 includes the list of cities whose
plans were preliminarily selected for review, including the city’s population and area (km?) and whether
it was selected for further review. To give a sense of the geographic scope of analysis, Figure 1 depicts
the cities where plans were obtained. As illustrated in Figure 1, plans were obtained from every province
except Prince Edward Island (no documents were found to have met the criteria), highlighting plans
from cities across the country, not just those that tend to dominate Canadian [transport] planning
research (i.e. Toronto, Montreal, Vancouver). Note that other terms other than Equity, Justice, or
Fairness these might have revealed other issues related to equity such as ‘abilities’ and ‘seniors’,



however, we do not believe this would have greatly impacted the sample or analysis. The following
section describes how the four components are incorporated in the selected plans.

Insert Table 1 Canadian Cities Preliminarily Selected for Review

Population
Location Area (km? Plan Included
(2016) ( )
Saint John’s, .
Newfoundland 108,860 446 Cycling Master Plan, 2009 Yes
Integrated Mobility Plan, 2018 Yes
Halifax, Nova
Y Centre Plan, 2017 Yes
Scotia 403,000 5,490
Halifax 2014-19 Active Transportation Priorities Plan No
Fredericton, New . . .
. 58,220 132.6 Active Transportation Connections Plan, 2017 (update) No
Brunswick
Quebec City 531,900 484.1 Plan de Mobilité Durable, 2011 Yes
Quebec Vision des Déplacement a Vélo, 2016 No
Cycling Master Plan, 2016 No
Montreal, Quebec
Transportation Plan, 2008 Yes
Ottawa Transportation Plan, 2013 Yes
Ottawa, Ontario 934,240 2,778
Ottawa Cycling Plan 2013 No
Hamilton, Ontario 536,915 1,138 Transportation Master Plan, 2018 Yes
383,825 420.6 Cycling Master Plan, 2016 Yes
London, Ontario
Transportation Master Plan, 2013 No
Kingston, Ontario 123,795 450.4 Active Transportation Master Plan, 2018 Yes
Toronto, Ontario 2,732,000 630.2 Cycling Network 10 Year Plan, 2016 Yes
er.npeg, 705,245 464.1 Pedestrian and Cycling Strategies, 2014 Yes
Manitoba
Regina, 215,105 180 Transportation Master Plan, 2017 Yes
Saskatchewan
Saskatoon, . .
246,375 228.1 Active Transportation Plan, 2016 Yes
Saskatchewan
Transportation Master Plan, 2009 Yes
Calgary, Alberta 1,239,000 825.3
City of Calgary Cycling Strategy, 2011 No
E
dmonton, 932,550 684 Transportation Master Plan, 2009 Yes
Alberta
631,490 115 Vancouver Transportation Master Plan, 2012 Yes
Vancouver, British
Columbia Active Transportation Promotion and Enabling Plan, 2016 No
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Kelowna, British . .
L 127,380 211.8 Pedestrian and Bicycle Master Plan, 2016 Yes
Columbia
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Figure 1: Location of Canadian Cities Preliminarily Selected for Review

4.0 ANALYSIS

A description of each of the four strategies identified in Section 3.0 are described below, as well as the
plans that were most effective in incorporating any or all of the four strategies. When plans provided
tangible practices for addressing these ideas, they were deemed to have “operationalized” the concept.
Plans deemed to have “operationalized” a given subject are, for example, those then went beyond
simply stating it as a goal or objective. While some past research has more narrowly focused on
indicators and metrics, we use the broader concept of operationalization to better capture the variety of
ways in which plans addressed these issues. A summary of findings for all plans, not just those deemed
most effective at addressing and/or operationalizing strategies are presented in Table 2: Summary of
Key Findings.

4.1 Socio-Spatial Network Analysis

This concept deals with how plans identify spatial gaps in the existing cycle network while
simultaneously identifying socio-demographic groups that currently benefit from the network, and those
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who could experience improvements. By performing a socio-spatial network analysis, cities are more
adept at knowing what currently exists, for whom, and therefore what could exist, and for whom. This
theme compliments the strategy 4.2 by helping to prioritize projects that are deemed most likely to
contribute to equitable outcomes.

From the 17 plans, Winnipeg and Saskatoon were deemed to have most effectively addressed and
operationalized this.

By analyzing a combination of spatial and Census data using spatial software (e.g. GIS), Winnipeg
performed an equity analysis that identified disadvantaged groups/communities that can benefit from
having access to more transport options including low-income, indigenous and immigrant groups, and
identified areas that are spatially deprived of infrastructure. Like Winnipeg, Saskatoon operationalized
this approach by employing an equity analysis using spatial and census data. This analysis evaluated the
current distribution of facilities and identified areas where limited access is present for disadvantaged
groups. In other words, Saskatoon identified traditionally underserved and disadvantaged
groups/communities that would benefit from having access to more transport options.

4.2 Consideration of Equity in Projects and Priorities

This refers to the extent to which individual projects can provide for equitable outcomes, and by
prioritizing those projects which have been assessed to provide for equitable outcomes. Only two city’s
plans (Winnipeg and Saskatoon) provided solid evidence of addressing and operationalizing this.

Winnipeg operationalized the inclusion of equity by prioritizing network improvements using a Multiple
Account Evaluation (MAE). The MAE assessed each pedestrian and bicycle facility based on the following
criteria: 1. Network Connectivity 2. Generators 3. Access to Transit 4. Level of Protection 5. Walking &
Cycling Potential 6. Equity 7. Safety and 8. Network Spine (City of Winnipeg, 2014). Priority was given to
projects that had the potential to contribute to the creation of equitable outcomes by applying a heavier
weight to the equity criteria compared to all others.

Similar to Winnipeg, Saskatoon operationalized the inclusion of equity through a process of “Cumulative
Factor Scoring” which identifies priority improvement locations based on a list of variables, including
Network Connectivity, Trip Generators, Access to Transit, Level of Protection, Equity, Safety, Network
Spokes and Potential. Each variable was scored on a five-point scale. After scoring each variable on a
five-point scale, results were aggregated to generate an overall score for each new facility. The city then
developed a transparent project-ranking list. Areas with the greatest equity potential were given the
highest score (City of Saskatoon, 2016).

4.3 Equity-Oriented Funding Mechanisms

This refers to evaluating funding mechanisms for their potential to minimize the financial burden of
transport costs on those who are least able to pay. Only two plans incorporated this, one of which
(Quebec’s Plan de Mobilité Durable 2011) did so minimally. The other, Kelowna’s Pedestrian and Bicycle
Master Plan 2016, was comparatively much more effective. This approach is an important consideration
in the pursuit of equity, as it speaks to the importance of the role funding plays in generating equitable
outcomes. While this focuses on ways to fund projects in a more equitable fashion, its scope can be
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expanded to include an analysis of budgetary decisions, such as how much money is being allocated to
what, and where.

Kelowna operationalized this approach by establishing criteria to assess the extent to which potential
funding sources are equitable. More specifically, Kelowna asked, “is this revenue source equitable in
terms of income, by avoiding drawing overly upon those that can least afford to pay?” (City of Kelowna,
2016) Kelowna identified two types of funding that reflect at least some degree of equity, including
General Funds/Taxation and Local Area Service Taxes. The former tends to be equitable as lower valued
properties pay less tax, and the latter the potential to promote spatial equity. Importantly, however,
Kelowna notes that the latter mechanism risks imposing income inequity if those who vote “no” to
project due to financial constraints are forced to contribute to the wishes of the majority (City of
Kelowna, 2016).

4.4 Accessibility, Design and Safety

This approach encompasses three sub-themes, including accessibility (e.g. the ease of reaching desired
destinations), Universal Design/Complete Streets, and Personal Security. Collectively, this strategy
focuses on the overall functionality of the cycling network by evaluating convenience, connectivity to
destinations, as well as physical and social safety. Importantly, the inclusion of this strategy is largely
responsible for why so many plans were chosen for a more in-depth review. Much of this is related to
the universal access/complete streets sub-theme as most, if not all plans, state a goal of creating
universal access and complete streets policies.

4.4.1 Accessibility

While some plans demonstrated the beginnings of what could be an accessibility analysis (e.g. socio-
spatial gap analysis), none operationalized it (i.e. no plan conducted a formal accessibility analysis).
However, plans that are most readily prepared to conduct an accessibility analysis include Winnipeg and
Saskatoon as a socio-spatial gap analysis provides an effective foundation for doing so.

4.4.2 Universal Design / Complete Streets

All plans addressed the idea of Universal Design and Complete Streets, with Regina’s plan being most
effective at operationalizing it. However, other notable plans include those Vancouver, London, and
Toronto.

In every plan, cities operationalized this approach by adopting, or recommending the adoption of a
Complete Streets policy and/or accessibility design standards. As stated in their 2009 Transport Master
Plan, Regina intended on adopting two policies, including a universal accessibility policy and a Complete
Streets policy that is tailored to fit the context of the City of Regina (City of Regina, 2009). The city
further intended on establishing evaluation criteria that helps monitor the progress of achieving
objectives of the Complete Streets policy. Once developed, the city intends on reviewing the policy as
part of any updates to the city’s Transportation Master Plan to ensure any changes in user needs are
accounted for.

As of their 2012 plan, Vancouver intended on adopting and implementing plan and design guidelines
that support a bicycle network that is comfortable for people of all-ages and abilities, as well as
developing a cycling comfort index to help identify bicycle routes that currently do not meet proposed
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guidelines. Through this index the city can be informed of where new routes need to be added, and
which existing routes are in need of upgrade (City of Vancouver, 2012).

London and Toronto have existing guidelines and standards pertaining to universal accessibility and
complete streets. The City of Toronto is currently working on developing on-street bikeway design
guidelines to be released in 2019 (City of Toronto, 2016).

4.4.3 Personal Security

Plans that both addressed and operationalized the idea of personal security are Saint John’s Cycling
Master Plan 2009, Winnipeg’s Pedestrian and Cycling Strategies 2014, Regina’s Transportation Master
Plan 2009, Saskatoon’s Active Transportation Plan 2016, Edmonton’s Transportation Master Plan 2009
and Calgary’s Transportation Plan 2009.

In each plan, cities most effectively operationalized this idea by recommending, or continuing to ensure
Crime Prevention through Environmental Design (CPTED) principles are implemented into pedestrian
and bicycle facility design. Key principles of CPTED include improving visibility of underpasses with
lighting and/or open design concepts and illuminating sidewalks, crosswalks, pedestrian corridors and
pathways (City of Winnipeg, 2014). As acknowledged in Saint John’s Cycling Master Plan, CPTED is an
important consideration as “the fear produced by the possibility of crime can be at times as much of a
barrier to cycling and AT activities as any physical barriers and depending on the situation, can be more
difficult to address. This psychological barrier becomes even more pronounced within certain groups
such as women, children, the physically challenged and senior citizens” (City of Saint John’s, 2009).
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Table 2: Summary of Key Findings from Plan Review

Inclusive Design and Safety

Socio-Spatial Consideration of Equity-Oriented Universal Design
Network Equity in Projects  Funding Accessibility (AAA)/Complete Personal Security
Analysis and Priorities Mechanisms Streets
Saint John’s, NL
Add d Addressed &
1. Cycling Master Plan, resse Operationalized
2009
Halifax (Halifax Regional
Municipality), NS
. Addressed Addressed
2. Integrated Mobility
Plan, 2018
3. Centre Plan, 2017 Addressed Addressed
Ville de Québec, QC
4. Plan de Mobilité Addressed Addressed
Durable, 2011
City of Montréal, QC
5. Transportation Plan, Addressed Addressed
2008
City of Ottawa, ON
6. Ottawa Transportation Addressed
Plan, 2011
City of Hamilton, ON
7. Transportation Master Addressed Addressed
Plan, 2018
City of London, ON
Addressed and
8. Cycling Master Plan, Operationalized
2016
City of Kingston, ON
Addressed Addressed

9. Active Transportation
Master Plan, 2018
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City of Toronto, ON

10. Cycling Network 10
Year Plan, 2016

Addressed and
Operationalized

City of Winnipeg, MB

Addressed &

Addressed &

11. Pedestrian and Addressed & Operationalized Addressed Addressed Operationalized
Cycling Strategies, 2014 Operationalized
City of Regina, SK
Addressed Addressed & Addressed &
12. Transportation Operationalized Operationalized
Master Plan, 2017
City of Saskatoon, SK
Addressed & Add d Add d Addressed &
13. Active Transportation Addressed & Operationalized ressed: resse Operationalized
Plan, 2016 Operationalized
City of Edmonton, AB
14. Transportation Addressed Addressed
Master Plan, 2009
City of Calgary, AB
Addressed Addressed

15. Transportation
Master Plan, 2009

City of Vancouver, BC

16.Transportation Plan,
2012

Addressed &
Operationalized

City of Kelowna, BC

17. Pedestrian and
Bicycle Master Plan, 2012

Addressed

Addressed &
Operationalized

Addressed
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4.5 Key Takeaways

Based on the analysis presented in the previous section, four plans emerged as current “best” examples
in terms of addressing equity in cycling planning: Winnipeg’s Pedestrian and Cycling Strategies, 2014;
Saskatoon’s Active Transportation Plan, 2016; Regina’s Transportation Master Plan, 2017; and Kelowna’s
Pedestrian and Bicycle Master Plan, 2016. However, this is not to argue that that these plans and the
approaches described within them could not be improved to better address equity (e.g. disparities in
access to safe, comfortable, and convenient cycling infrastructure across socio-economic factors). For
example, while the approaches described above in Winnipeg and Saskatoon’s plans that attempt to
transparently score projects (one of such scoring criteria being equity) they lack many specifics. For
example, Furthermore, specific metrics and indicators are lacking in terms of how the equity of plans
and outcomes can be measured. As noted by Weinstein and Sciara (2006), equity and distributional
concerns are ongoing and cannot be completely measured at the time of plan approval.

5.0 CONCLUSION AND RECOMMENDATIONS

As municipalities increasingly focus on promoting cycling, it is critical that planners and decision-makers
ensure the needs and concerns of the most disadvantaged residents - those who are, or who could be,
most reliant on cycling as a less-costly mode of travel - are effectively recognized and addressed. At
present, several Canadian transport plans have made efforts to bring equity into the planning process
including plans from Winnipeg, Saskatoon, Regina and Kelowna. However, there is much room for
improvement as most plans make limited or no efforts to address and operationalize equity. For these
reasons, it is critical that researchers and practitioners, including planners and decision-makers at all
levels of government, continue to learn from one another and work collectively to advance the pursuit
of cycling equity. As revealed from these findings from both the literature and plan review, many
opportunities exist for both researchers and practitioners to do so. This section presents considerations
and practical recommendations for practitioners to advance the pursuit of equity throughout the
planning process as well as future research needs.

To ensure meaningful participation from stakeholders, practitioners must work to ensure disadvantaged
groups are being included throughout the entirety of the planning process, and seek to create context-
specific ways to engage with local groups to involve them in decision-making processes. Examples
include the formation of Citizen Action Groups and participatory budgeting processes. In addition,
recognizing not only who is “invited to the table”, but who is “setting the table” is vital.

To achieve equity, it must be pursued not only externally, but internally (e.g. through the structural and
systematic organization of institutions). The findings contained within this paper highlight the value in
researcher — practitioner collaboration, which can help to advance and accelerate the pursuit of cycling
equity, and equity more generally. Uncovering what the underlying intention behind the promotion and
enabling of cycling or a particular intervention is also key to mitigating potential adverse or unintended
impacts. For example, whether cycling interventions are motivated by socio-environmental
sustainability or to the marketing and development of a city is an important element in understanding
the potential risk of interventions to fuel or contribute to processes of gentrification and displacement.
And finally, planners should question what methods and data sources are currently being used, if any, to
assess equity. Increasingly known and accepted tools and metrics such as accessibility, level of traffic
stress, and qualitative environmental studies are available to aid decision-making.
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For researchers, there is much work to be done on understanding the political-economic forces
impacting decision-making. Select examples include an investigation into how much and where city
budgets are being allocated, and to whom the benefits are going. In other words, how much money is
being spent, where, and for whom? It would also be a worthwhile endeavor to better understand and
uncover the local thoughts and perceptions of equity to understand whether plans, projects, or policies
deemed to improve equity, actually do so in the eyes of those impacted by them. Comparing such
findings to the thoughts and perceptions of the planners and decision-makers crafting and implementing
plans, projects, and policies would aid in understanding these impacts.

As equity becomes an increasingly important subject area overall, it is expected that it will begin to have
a much stronger presence not only in planning documents (e.g. transportation plans), but in how
organizations and institutions structure and operate themselves both internally and externally. This
trend has and will continue to be supported by an increasing demand for equity and justice by the
people — not just by those belonging to research and practitioner groups. To help support and continue
the growth of this subject area, a number of additional studies are recommended. Such studies include a
comparative analysis between current and future plans to assess the extent to which equity is being
addressed over time. What plans (and therefore what cities, towns, districts etc.) are regarded as having
improved, stayed the same, or worsened in how equity is addressed in plans? And, finally, it would be
valuable to conduct an investigation into the extent to which plans are actually achieving what it is they
set out to do, evaluating whether a plan has contributed to increasing equitable conditions from not just
a spatial perspective, but from the socio-economic perspective (e.g. the perspective of the local
community). Studies such as this can also be tailored to highlight the challenges and opportunities
planners and decision-makers have faced when attempting to implement their stated goals and
objectives. Qualitative research such as interviews with planners, decision-makers, and community
members in local contexts will be key to establishing a better understanding of all of the above,
particularly the local needs and concerns of disadvantaged members of society. In doing so, researchers
will undoubtedly provide for a more robust understanding of whether equity was improved not just
spatially, but socially and procedurally. As a result of this research, practitioners can be better informed
of how to begin, or continue to effectively make progress in this area.

18



REFERENCES

ABASAHL, F., KELARESTAGHI, K. B. & ERMAGUN, A. 2018. Gender gap generators for bicycle mode
choice in Baltimore college campuses. Travel Behaviour and Society, 11, 78-85.

ALDRED, R. 2015. A Matter of Utility? Rationalising Cycling, Cycling Rationalities. Mobilities, 10, 686-705.

ALDRED, R, ELLIOTT, B., WOODCOCK, J. & GOODMAN, A. 2017. Cycling provision separated from motor
traffic: a systematic review exploring whether stated preferences vary by gender and age.
Transport Reviews, 37, 29-55.

ALDRED, R., WOODCOCK, J. & GOODMAN, A. 2016. Does More Cycling Mean More Diversity in Cycling?
Transport Reviews, 36, 28-44.,

ALLEN, J. AND S. FARBER 2019. Sizing up transport poverty: A national scale accounting of low-income
households suffering from inaccessibility in Canada, and what to do about it." Transport Policy
74:214-223.

BARAJAS, J. M. 2018. Supplemental infrastructure: how community networks and immigrant identity
influence cycling. Transportation.

BATTISTA, G. & MANAUGH, K. 2019. Walking and Biking for Whom? Envisioning Equity According to
Canada's Active Transportation Plans. The Canadian Geographer

BATTISTA, G. & MANAUGH, K. 2017. My Way or the Highway? Framing transportation planners'
attitudes in negotiating professional expertise and public insight. Transportation

BOSCHMANN, E. E. & KWAN, M.-P. 2008. Toward Socially Sustainable Urban Transportation: Progress
and Potentials. International Journal of Sustainable Transportation, 2, 138-157.

BULLARD., R 2004. Addressing Urban Transportation Equity in the United States. Fordham Urban Law
Journal. 31, 1183-1209.

CITY OF CALGARY. 2009. Transportation Master Plan. Accessed at:
http://www.calgary.ca/_layouts/cocis/DirectDownload.aspx?target=http%3a%2f%2fwww.calgar
y.ca%2fTransportation%2fTP%2fDocuments%2fCTP2009%2fcalgary_transportation_plan.pdf&n
oredirect=1&sf=1

CITY OF EDMONTON. 2009. Transportation Master Plan. Accessed at:
https://www.edmonton.ca/city_government/documents/land_sales/TransportationMasterPlan.
pdf

CITY OF HALIFAX. 2017. Centre Plan Draft. Accessed at:
https://www.shapeyourcityhalifax.ca/1041/documents/6261

CITY OF HALIFAX. 2018.Integrated Mobility Plan. Accessed at:
https://www.halifax.ca/sites/default/files/documents/about-the-city/re
gional-community-planning/IMP_report_171220-WEB.pdf

CITY OF HAMILTON. 2018. Transportation Master Plan. Accessed at:
https://d3fpllf1m7bbt3.cloudfront.net/sites/default/files/media/browser/2018-10-24/tmp-
review-update-final-report-oct2018.pdf

CITY OF KELOWNA. 2016. Pedestrian and Bicycle Master Plan. Accessed at:
https://www.kelowna.ca/sites/files/1/docs/related/pbmp final draft.pdf

CITY OF KINGSTON. 2018. Active Transportation Plan. Accessed at:
https://www.cityofkingston.ca/documents/10180/17995653/Projects_WalknRollKingston_Draft
Report.pdf/fec89519-a0ac-424b-ae31-4db4c425a049 272727

CITY OF LONDON.2016. Cycling Master Plan. Accessed at:
https://www.london.ca/residents/Environment/EAs/Documents/London%200N%20Bikes%20-
%20Full%20Report%20-%20Final%20September%202016.pdf

19



CITY OF MONTREAL. 2008. Transportation Plan. Accessed at:
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/TRANSPORTS_FR/MEDIA/DOCUMENTS/TRAN
SPORTATION%20PLAN%202008_COM.PDF

CITY OF OTTAWA. 2011. Ottawa Transportation Plan. Accessed at:
https://documents.ottawa.ca/sites/default/files/documents/tmp_en.pdf

CITY OF REGINA. 2017. Transportation Master Plan. Accessed at: http://www.designregina.ca/wp-
content/uploads/TransportationMasterPlanNOV201.pdf

CITY OF SAINT JOHN’S. 2009. Cycling Master Plan. Accessed at:
https://www.stjohns.ca/sites/default/files/files/publication/Cycling%20Master%20plan%5B1%5
D_0.pdf

CITY OF SASKATOON. 2016. Active Transportation Plan. Accessed at:
https://www.saskatoon.ca/sites/default/files/documents/2016-
06_atp_summary_report_final_08-26_submission_-_combined_rfs.pdf

CITY OF TORONTO. 2016. Cycling Network 10 Year Plan. Accessed at: https://www.toronto.ca/services-
payments/streets-parking-transportation/cycling-in-toronto/cycle-track-projects/cycling-
network-10-year-plan/

CITY OF VANCOUVER. 2012. Transportation 2040. Accessed at:
http://vancouver.ca/files/cov/Transportation_2040 Plan_as_adopted_by Council.pdf

CITY OF WINNIPEG. 2014. Pedestrian and Cycling Strategies. Accessed at:
http://winnipeg.ca/publicworks/pedestriansCycling/strategiesActionPlan/pdf/strategy.pdf

CREGER, H., ESPINO,J., SANCHEZ., A. 2018. Mobility EquityFramework How to Make Transportation
Work for People. The Greenlining Institute. Accessed at: http://greenlining.org/wp-
content/uploads/2018/03/Mobility-Equity-Framework-Final.pdf

ELVY, J. 2014. Public participation in transport planning amongst the socially excluded: An analysis of 3rd
generation local transport plans. Case Studies on Transport Policy 2(2): 41-49.

FLANAGAN, E., LACHAPELLE, U., EL-GENEIDY, A. 2016. Riding tandem: Does cycling infrastructure
investment mirror gentrification and privilege in Portland, OR and Chicago, IL? Research in
Transportation Economics, Vol. 60, 14-24.

FRATER, J. & KINGHAM, S. 2018. Gender equity in health and the influence of intrapersonal factors on

adolescent girls’ decisions to bicycle to school. Journal of Transport Geography, 71, 130-138.

GODDARD, T., KAHN, K., and ADKINS, A.2015. Racial bias in driver yielding behavior at crosswalks.
Transportation Research Part F: Traffic Psychology and Behaviour, 33, 1-6.

GOLUB, A., HOFFMANN, M. L., LUGO, A. E. & SANDOVAL, G. F. 2016. Introduction. In: GOLUB, A.,
HOFFMANN, M. L., LUGO, A. E. & SANDOVAL, G. F. (eds.) Bicycle Justice and Urban
Transformation: Biking for All? London, UNITED KINGDOM: Routledge.

GOODMAN, A. & ALDRED, R. 2018. Inequalities in utility and leisure cycling in England, and variation by
local cycling prevalence. Transportation Research Part F: Traffic Psychology and Behaviour, 56,
381-391.

GOSSLING, S. 2016. Urban transport justice. Journal of Transport Geography, 54, 1-9.

GOVERNMENT OF CANADA. 2019. Government of Canada and the Duty to Consult. Accessed at:
https://www.aadnc-aandc.gc.ca/eng/1331832510888/1331832636303

GRISE, E. & EL-GENEIDY, A. 2018. If we build it, who will benefit? A multi-criteria approach for the
prioritization of new bicycle lanes in Quebec City, Canada. Journal of Transport and Land Use,
11, 217-235.

HANSEN, W. G. 1959. How Accessibility Shapes Land Use. Journal of the American Institute of Planners,
25, 73-76.

20



HOUDE, M., APPARICIO, P. & SEGUIN, A. M. 2018. A ride for whom: Has cycling network expansion
reduced inequities in accessibility in Montreal, Canada? Journal of Transport Geography, 68, 9-
21.

IBSEN, M. E. & OLESEN, K. 2018. Bicycle urbanism as a competitive advantage in the neoliberal age: the
case of bicycle promotion in Portland. International Planning Studies, 23, 210-224.

JOSHI, R. & JOSEPH, Y. 2015. Invisible cyclists and disappearing cycles: The challenges of cycling policies
in Indian Cities. Transfers, 5, 23-40.

KENT, M. & KARNER, A. 2018. Prioritizing low-stress and equitable bicycle networks using neighborhood-
based accessibility measures. International Journal of Sustainable Transportation, 1-11.
LINOVSKI, O., D. BAKER AND K. MANAUGH 2018. Equity in practice? Evaluations of equity in planning for

bus rapid transit. Transportation Research Part A: Policy and Practice 113: 75-87.

LUCAS, K. 2012. Transport and social exclusion: Where are we now? Transport Policy, 20, 105-113.

MACMILLAN, A., CONNOR, J., WITTEN, K., KEARNS, R., REES, D. & WOODWARD, A. 2014. The societal
costs and benefits of commuter bicycling: Simulating the effects of specific policies using system
dynamics modeling. Environmental Health Perspectives, 122, 335-344.

MANAUGH, K., BADAMI, M. G. & EL-GENEIDY, A. M. 2015. Integrating social equity into urban
transportation planning: A critical evaluation of equity objectives and measures in
transportation plans in North America. Transport Policy, 37, 167-176.

MARTENS, K. 2016. Transport Justice, New York, NY, Routledge

MITCHELL, O. & RIDGEWAY, G. 2018. Assessing the Fairness and Effectiveness of Bicycle Stops in Tampa.
Police Quarterly, 21, 461-485.

OSBORNE, N. & GRANT-SMITH, D. 2017. Constructing the cycling citizen: A critical analysis of policy
imagery in Brisbane, Australia. Journal of Transport Geography, 64, 44-53,

PRATI, G. 2018. Gender equality and women's participation in transport cycling. Journal of Transport
Geography, 66, 369-375.

QUEBEC CITY. 2011. Plan de Mobilite Durable. Accessed at: ville.quebec.qc.ca/apropos/planification-
orientations/transport/docs/PlanMobiliteDurable.pdf

REBENTISCH, H., WASFI, R., PIATKOWSKI, P., MANAUGH, K. 2019 . Safe Streets for All? Analyzing
Infrastructural Response to Pedestrian and Cyclist Crashes in New York City, 2009-2018. Journal
of the Transportation Research Record, 2673, 672-685.

ROTHMAN, L., CLOUTIER, M. MANAUGH, K., HOWARDS, A., MACPHERSON, C., and MACARTHUR, C.
2019. Spatial distribution of roadway environment features related to child pedestrian safety by
census tract income in Toronto, Canada. Injury Prevention. Doi: doi: 10.1136/injuryprev-2018-
043125.

SAGARIS, L. & ARORA, A. 2017. Cycling for social justice in democratizing contexts: Rethinking

"sustainable" mobilities. Urban Mobilities in the Global South.

SAGARIS, L., Tiznado- Tiznado-Aitken, I., & Steiniger,S., 2017. Exploring the social and spatial potential
of an intermodal approach to transport planning. International Journal of Sustainable
Transportation. 11 (10), 721-736.

SANDT, L., COMBS, T., COHN, J. 2016. Pursuing equity in pedestrian and bicycle planning. In U.S.

Department of Transportation, Federal Highway Administration, Washington DC, 2016.

SIDER, T., HATZOUPOLOU, M., ELURU, N., GOULET-LANGLOIS, G., & MANAUGH, K., 2015. Smog and
Socioeconomics: Evaluation of Equity in Traffic-Related Air Pollution Generation and Exposure.
Environment and Planning Part B 42 (5), 870-887.

STEHLIN, J. G. & TARR, A. R. 2017. Think regionally, act locally?: gardening, cycling, and the horizon of

urban spatial politics. Urban Geography, 38, 1329-1351.

21



TORRES, A., SARMIENTO, O. L., STAUBER, C. & ZARAMA, R. 2013. The ciclovia and cicloruta programs:
Promising interventions to promote physical activity and social capital in bogota, Colombia.
American Journal of Public Health, 103, e23-e30.

TUCKER, B. & MANAUGH, K. 2018. Bicycle equity in Brazil: Access to safe cycling routes across
neighborhoods in Rio de Janeiro and Curitiba. International Journal of Sustainable
Transportation, 12, 29-38.

UNITED STATES DEPARTMENT OF JUSTICE. 2016. Title VI of the Civil Rights Act of 1964 42 U.S.C § 2000D
ET SEQ.

WINTERS, M., FISCHER, J., NELSON, T., FULLER, D. & WHITEHURST, D. G. T. 2018. Equity in Spatial Access

to Bicycling Infrastructure in Mid-Sized Canadian Cities. Transportation Research Record: Journal
of the Transportation Research Board, 2672, 24-32

XIE, L. & SPINNEY, J. 2018. “l won't cycle on a route like this; | don't think | fully understood what
isolation meant”: A critical evaluation of the safety principles in Cycling Level of Service (CLoS)
tools from a gender perspective. Travel Behaviour and Society, 13, 197-213.

ZIMMERMAN, S., LIEBERMAN, M., KRAMER, K. & SADLER, B 2015. At the Intersection of Active
Transportation and Equity. Oakland, California: Safe Routes to School National Partnership.

22





