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Abstract 

This project defines the potential benefits of bicycling in major Canadian cities; 

determines the role of cycling within sustainable urban development; and suggests 

recommendations for maximizing the benefits of cycling in Canadian cities. The first 

phase of the project involved a review of academic literature and analysis of documents 

for four city case studies: Vancouver, British Columbia; Calgary, Alberta; Ottawa, 

Ontario; and Toronto, Ontario. Information was analyzed and themed to develop 

recommendations to maximize bicycling in these cities. The research suggests Vancouver 

and Ottawa are two of Canada’s leading cities in cycling innovation. Analysis of city 

documents found that most cities create in-depth cycling master plans which are difficult 

to successfully complete. Phase two of the project involved a 5400 kilometer bicycling 

tour in the summer of 2010 from Vancouver to Toronto. During the tour, each of the four 

cities were visited for a period of five to seven days and observations were made on 

cyclist infrastructure, safety, promotional and educational initiatives, planning, policy and 

law, and unique features. Photography and semi-structured interviews with urban 

planners, government officials, and cycling advocates were utilized to gain a unique 

perspective of the major cycling issues and innovations within each city. The research 

and observation indicated that a focus on creation of complete cycling networks; 

enforcement of cyclist rights; promotion and education; incentives and disincentives to 

the use of motorized vehicles; efficient use of funds for cycling infrastructure; the 

examination of municipal level cycling master plan policy; recognition of economic 

benefits of cycling; and knowledge and experience sharing between Canadian 

municipalities can increase overall rates of cycling within a city.  

 



iii 
 

Acknowledgments  

Dr. Graham Whitelaw, who acted as my supervisor at Queen’s University. Your interest 
and input in my work will not be forgotten.  

Dr. Leela Viswanathan, (committee member). 

Dr. Ryan Danby (committee member). 

The Faculty and Staff of the Environmental Studies Department at Queen’s University. 

To my friends, family, and strangers who provided a place to stay while bicycling from 
Vancouver to Ottawa in the summer of 2010. 

Jessica Kemp, my cycling tour partner, a truly great motivator, navigator, and friend. 

Jen McHugh, for helping to edit my thesis. 

My Mom and Dad, Mike and Jane McHugh, for their incredible support of my endeavors, 
and for taking the role of editor and personal advisors. I could not have done this without 
you. 

 

 

 

 

 

 

 

 

 

 



iv 
 

Table of Contents  
 
Abstract………………………………………………………………………...…………II 
Acknowledgements………………………..…...………………….……………..………III 
Table of Contents…………………………………………...……………………………IV 
 List of figures……………………………………...……………………….……………VI 
 List of tables………………………………………...……………….................………VII 
1.0 Chapter One: Introduction …………………………………………...……..………p.1 

1.1 Introduction…………………………………….……………………………p.1 
1.2 Rationale………………………………………………..….…………..……p.2 
1.3 Objectives……………………………..………………………..…….…..…p.3 
1.4 Structure ……………………………………………………………....……p. 3 

2.0 Chapter Two: Methodology………………………………………………………...p. 4 
2.1 Introduction………………………….………………………………………p.4 
2.2 Methods……………………………………..…………………………….…p.5 

2.2.1 Statement of Researcher Experience…………………………....p.5 
2.3 Literature Review…………………………………………….…………...…p.6 
2.4 Document Analysis………………………………………………………….p.7 
2.5 Qualitative Interviews……………………………………………………….p.7 
2.6 Observational Research………………………………………………..…..p.10 
2.7 Analysis…………………………………………………………………….p.10 
2.8 Limitations………………………………………………………………....p.11 
2.9 Cities of Study………………………………………………………….….p.13 

2.9.1 Vancouver……………………………………………………...p.13 
2.9.2 Calgary………………………………………………………....p.14 
2.9.3 Ottawa……………………………………………………….....p.15 
2.9.4 Toronto……………………………………………………...….p.16 

3.0 Chapter Three: Literature Review…………………………………………………p.17 
3.1 Introduction…………………………………………………………...……p.17 
3.2 Cycling and the environment…………………………………………....…p.17 
3.3 Cyclists’ role in the environment…………………………………………..p.19 
3.4 The economics of cycling……………………………………………….…p.20 

3.4.1 Individual level………………………………………………...p.20 
3.4.2 Societal level…………………………………………………...p.20 

3.5 Cycling and Health and Physical Activity…………………………………p.21 
3.6 North America’s Health Epidemic…………………………………………p.23 
3.7 Cycling as a Solution to Health Problems…………………………………p.24 
3.8 Planning and Policy………………………………………………………..p.25 

3.8.1 Lewis Mumford and the Human Centered City……………..…p.25 
3.8.2 Sustainable Urban Development Defined…………………...…p.26 
3.8.3 Cycling Infrastructure …………………………………….…...p.28 

3.8.3.1 Shared Routes………………..………………...…..p.29 
3.8.3.2 Bicycle Lanes…………………..…………………..p.29 
3.8.3.3 Bicycle Tracks/Separated Bicycle Lanes……..……p.30 
3.8.3.4 Off-Street Bicycle Routes / Bicycle Path………..…p.30 

3.8.4 The Issue of Safety…………………………………………..…p.31 



v 
 

3.8.5 Factors influencing Cycling/ Barriers to Bicycling..…………..p.33 
3.8.6 Cycling Policy……………………………………………….…p.35 

3.8.6.1 Urban Bicycle Planning Policy………………...…p.35 
3.8.6.2 Federal Level Policy………………………….…..p.35 
3.8.6.3 Provincial Level Policy………………………...…p.36 
3.8.6.4 Municipal Level Policy……………………...……p.37 

4.0 Chapter four: Results and Discussion……………………………………………...p.38 
4.1 Introduction………………………………………………………………...p.38 
4.2 City Document Analysis ……………………………………………..……p.41 

4.2.1 Vancouver Document Analysis……………………………..…p.41 
4.2.2 Calgary Document Analysis…………………………………...p.44 
4.2.3 Ottawa Document Analysis…………………………………....p.47 
4.2.4 Toronto Document Analysis…………………………………...p.48 

4.3 Document, Interview, and Observation: Themes………………….………p.52 
4.3.1 Vancouver: Infrastructure…………………………………..….p.52 
4.3.2 Calgary: Infrastructure…………….………………………..….p.61 
4.3.3 Ottawa :Infrastructure……………………..………………..….p.64 
4.3.4 Toronto: Infrastructure……………………..………………..…p.67 
4.3.5 Vancouver: Safety………………………………………...……p.74 
4.3.6 Calgary: Safety…………………………………………………p.75 
4.3.7 Ottawa: Safety………………………………………………….p.76 
4.3.8 Toronto: Safety……………………………………………...…p.77 
4.3.9 Vancouver: Education and Promotion………………………....p.78 
4.3.10 Calgary: Education and Promotion………………………….…p.81 
4.3.11 Ottawa: Education and Promotion……………………………..p.82 
4.3.12 Toronto: Education and Promotion………………………….…p.84 
4.3.13 Vancouver: Law, Policy and Politic…………………………...p.86 
4.3.14 Calgary: Law, Policy and Politics….…………………………..p.88 
4.3.15 Ottawa: Law, Policy and Politics………………………………p.90 
4.3.16 Toronto: Law, Policy and Politics……………………………..p.91 
4.3.17 Vancouver: Unique Features………..………………………….p.93 
4.3.18 Calgary: Unique Features…………………………………...…p.95 
4.3.19 Ottawa: Unique Features……………………………………….p.96 
4.3.20 Toronto: Unique Features……………………………………...p.97 

4.4 Summary of Findings………………………………………………………p.97 
5.0 Chapter Five: Discussion and Recommendations……………….……………..…p.99 
6.0 Chapter Six: Conclusion and Final Thoughts…………………………………….p.114 
7.0 Sources Cited……………………………………………………………………..p.116 
8.0 Appendix A: Sample interview questions ………………………..……………...p.123 
9.0 Appendix B: Ethics Letter of Approval…………………………………………..p.124 

 

 



vi 
 

List of Figures   

Figure 1: Picture of traffic calming in Vancouver neighbourhoods……………….…..p.53 

Figure 2: Separated bike paths in Vancouver………………………………………… p.54 

Figure 3: A cyclist traffic signal available found throughout Vancouver intersections. 
...………………………………………………………………………………………..p.55 

Figure 4: Artificial dead-ends for motor vehicles that allow cut-through passages for 
cyclists……………………………………………………………………………….…p.56 

Figure 5: Well marked signs on main arterial roads to direct cyclists to less congested 
routes…………………………………………………………………………………...p.57 

Figure 6: Large maps that are oriented for cyclists and pedestrians…………………...p.58 

Figure 7: Burrard Bridge cyclist lane…………………………………………………..p.59 

Figure 8: Recreational Bicycle Paths in Stanley Park…………………………………p.61 

Figure 9: ‘Share the Road’ sign in Calgary………………………………………....... p.67 

Figure 10: A bicycle sign in Toronto……………………………………………….....p. 70 

Figure 11: A bike locker in Toronto………………………………………………..…p. 71 

Figure 12: Toronto’s well-know post and ring bike racks…………………………….p. 71 

Figure 13: A sharrow symbol in Toronto……………………………………….……..p.72 

Figure 14: A Bike to Work Week event in Vancouver………………………...……….p.79 

Figure 15: Vancouver’s pocket size bike map available throughout the city…...……..p.80 

Figure 16: High-occupancy vehicle lane in downtown Ottawa ..………………….….p. 91 

 

 

 

 

 



vii 
 

List of Tables   

Table 1: A breakdown of interview respondents and their coordinating city………..….p.9 

Table 2 :  The results of a survey requesting non-cyclists in Montreal their rationale for 
not cycling…………...................................................................................................…p.34 

Table 3: The results of the 2004 National Transportation Survey……………………..p.34 

Table 4: A summary of the major elements of cycling infrastructure each city case 
study………………………………………………………...………………………….p.38 

Table 5: A summary of the major elements of cycling safety for each city case 
study................................................................................................................................p.39 

Table 6; A summary of the major elements of cycling related education and promotion 
for each city case study………………………………………………………...………p.40 

Table 7: A summary of the major elements of the cycling city master plans for each city 
case study…………………………………………………………...………………….p.40 

Table 8; A summary of the major unique features related to cycling for each city case 
study……………………………………………………………………………………p.41 

Table 9: A summary of the primary objective of the three pillar cycling plan…...……p.47 

Table 10: A summary of the key recommendations from Toronto’s “Shifting Gears’ 
Plan……………………………………………………………………………..…….. p.51 

 

 

 

 

 

 

 



1 
 

1.0 Chapter 1: Introduction 

1.1 Introduction 

 Within the past century, cities have radically transformed, in large part, due to the 

impact of purposeful urban planning processes. This shift from traditional planning 

ideologies, which support dense urban spaces, to motor vehicle-oriented urban spaces 

that demand increasing amounts of space for vehicles has radically altered the built 

environment. Dominant motor vehicle-oriented planning has left other forms of 

transportation, such as the bicycle, struggling to assert its place within Canadian cities 

(Litman, 1999; Pucher & Buehler, 2005).  

In recent years, rising demands for mobility within major Canadian cities, paired 

with the physical constraints of congested urban roads, increased populations, and limited 

land supply for parking, have forced government officials, urban planners, and cycling 

advocates to confront the problem of limited mobility within urban settings with 

alternative solutions, such as the promotion of cycling for utilitarian purposes (City of 

Ottawa, 2011; City of Vancouver, 2011; Pucher & Buehler, 2005). 

The influence of the physical design of cities on the environment, human health, 

and the economy is underestimated (Engelke & Frank, 2001).  Cycling is an extremely 

efficient form of alternative transportation and has environmental, public health, and 

economic benefits (Pucher & Buehler, 2005). As urban population and bike modal share 

rates continue to rise, a new approach to urban planning, known as sustainable urban 

development, is emerging as an appealing alternative to the motor vehicle.  
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1.2 Rationale  

Acknowledging the economic, public health, and environmental benefits of 

cycling, and understanding the historical context in which cycling developed, is essential 

for an appreciation of the importance of developing and promoting recommendations to 

make cities more conducive to cycling. The importance of addressing the role of cycling 

in sustainable urban development cannot be understated. Cycling is an extremely efficient 

form of transportation and an effective alternative to the use of motorized vehicles. 

Increased bicycling affects environmental issues such as noise and air pollution, and 

improves personal health through increased physical activity by decreasing greenhouse 

gas emissions and noise from motorized vehicles and promoting increased population 

health through increasing overall rates of physical activity. Furthermore, because 48% of 

trips by motor vehicles within North America are shorter than five kilometers, the 

potential for further growth in cycling is substantial (Pucher, Komanoff, & Schimek, 

1999).  

Within Canada, the majority of urban transport policy is determined at the provincial 

and municipal level (Pucher & Buehler, 2005). Thus, case study analysis at the municipal 

level is one of the most effective ways to examine the “nature, extent, and impacts of 

cycling policies in Canada”. (Pucher & Buehler, 2005: 45). The research presented here 

analyzes major cycling policy in Canadian cities. The intent is that the findings presented 

will identify best practices to increase rates of cycling in Canadian cities.  

  

 

 



3 
 

1.3 Objectives 

The main objectives of this project are to: 

a.  Explore the role of cycling within sustainable urban development in Canada and 

develop policy recommendations for maximizing the benefits of cycling in Canadian 

cities; and use a cycling tour from Vancouver, British Columbia to Ottawa, Ontario as 

a platform to raise awareness about cycling related issues in Canada. 

1.4 Structure  

The thesis is formatted as a traditional style thesis. There are six chapters. The first 

chapter provides context in support of the research. It examines the objectives of the 

study and rationalizes the importance of completing a study with multiple methods of 

research. Chapter two is the methodology, which introduces possible limitations within 

the research and provides a brief overview of the cities of study. It describes the various 

types of methods of study in detail. Chapter three, the literature review, outlines the 

major issues related to cycling within cities in Canada. Chapter four is the results section. 

Information gathered through field observation, government documents, and interviews is 

presented and discussed. Chapter five presents recommendations to increase rates of 

cycling in Canadian cities. The final chapter, conclusion, outlines the contributions of the 

research and suggests future areas of cycling research.  
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2.0 Chapter Two: Methodology  

2.1 Introduction 

The research focused on four Canadian cities: Vancouver, Calgary, Ottawa, and 

Toronto. A thorough analysis of previous research revealed the most prevalent issues 

related to the areas of study. For enhanced confidence in the analysis of the data, a 

triangulation method of research, which included a literature review, qualitative 

interviews, and observational research was utilized. The observational research and 

interviews took place during a bicycling tour from Vancouver, British Columbia to 

Toronto, Ontario during the summer of 2010.  

During the summer of 2010, I bicycled from Vancouver, British Columbia, to 

Ottawa, Ontario as one of the methods of my research. The tour permitted me to travel to 

major Canadian cities to directly observe urban planning and cycling infrastructure, and 

interview government officials, city planners, and cycling advocates. The main focus of 

my research was to identify the potential benefits of cycling within Canadian cities and to 

examine cycling policy, in order to develop recommendations for maximizing the 

benefits of cycling in Canadian cities. In addition, the cycling trip provided a platform to 

raise awareness about cycling- related issues in Canada. By focusing on case studies of 

Vancouver, Calgary, Ottawa, and Toronto, research was intended to identify the most 

successful ways to increase rates of cycling within major Canadian cities.  

 

The bicycling tour was successful as an objective to raise awareness about the 

research and the benefits of increasing rates of bicycling within Canada.  Publicity 
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resulting from the cycling tour included being featured in Queen’s University The 

Journal, being interviewed on CBC radio in Ottawa and Toronto, presenting as a speaker 

at the TEDx Queen’sU event, EcoCity World Summit in Montreal, and in the 

Environmental Studies Seminar Series at Queen’s University. My blog, 

www.seemikebike.tumblr.com serves as an effective communication tool to informally 

extend my research outside of the academic environment.  

2.2 Methods 

To achieve the research objectives, a triangulation research approach was employed. 

Triangulation is the use of multiple methods of research, which enhances confidence in 

the analysis of data, and formulation of results and recommendations (Bryman, 2011). 

The first method of research involved an in- depth review of journals and academic 

books. The other methods of research took place during the bicycling tour discussed 

above. During the trip, observational research and semi-structured qualitative interviews 

were conducted. Information gathered from the document review, field observation, case 

studies, and interviews was analyzed and used to evaluate policy and develop 

recommendations for maximizing the benefits of cycling in the Canadian urban 

environment, as well as to increase the awareness of cycling related issues in Canada. 

Interviews were recorded and transcribed in order to find the most common themes 

discussed. During field observation, photos of unique and common cycling infrastructure 

and a personal journal was kept to document cycling in each city.  

2.2.1 Statement of Researcher Experience 

McCracken (1988) indicates that the researcher is an “instrument” in the 

collection and analysis of data because the researcher cannot analyze the results and 
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make recommendations without drawing from personal experiences (McCracken, 1988). 

In doing so, the researcher can effectively use personal experiences to find patterns 

within collected data (McCracken, 1988).  

Before my cycling trip, I expected Vancouver to be extremely to be well 

advanced with cycling issues. Previous experience within the city also contributed to this 

belief. I expected Calgary and Ottawa to be relatively comparable in terms of cycling, as 

modal bike rates were similar. As the nation’s capital, I expected Ottawa to be a cycling 

conducive city. Yet with the knowledge that the city experiences harsh winters, I did not 

expect the infrastructure or culture of cycling to be comparable to Vancouver.  

 In each city, I expected to encounter the most difficulty contacting government 

officials and urban planners, while assuming that cycling advocates would be eager to 

contribute. Following McCracken’s methods, I tried to eliminate these biases upon 

entering each city. It is important to acknowledge the possibility of researcher bias as 

these biases may potentially skew results and analysis of each city.  

2.3 Literature Review 

A review of academic literature identified existing information relevant to the 

research. Peer reviewed academic articles, and scholarly books were reviewed to outline 

the major issues related to the role of cycling within sustainable urban development in 

Canadian cities.  The literature review also identified many benefits of and constraints to 

cycling within Canadian cities as well as outlined the context within which the 

recommendations were based.  
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2.4 Document Analysis 

 Document analysis is often used to enhance other methods of research (Stage & 

Manning, 2003). To ensure valid comparisons, government document sources are used in 

collaboration with interviews and personal observation. The government documents, 

interviews, and observational research revealed several common themes. Major themes 

found in the literature are presented and discussed within the results section. These 

themes also can be understood as concrete universals; insights, ideas, and concepts that 

transcend throughout the data (Merriam, 1995). The major elements of each city’s 

cycling master plan were summarized within the results section. Major themes within city 

documents are analyzed in relation to common themes found within the interviews and 

field observation. The interviews were recorded and transcribed. The transcribed 

interviews were analyzed and grouped into prevalent themes. Direct quotes were also 

used to support findings.  

2.5 Qualitative Interviews 

Interviews provide the unique opportunity to understand the beliefs, views and 

experiences of the major actors involved (McCracken, 1988). The interviews with 

participants who shared the common characteristic of an interest in bicycling issues 

provided “access to the cultural categories and assumptions” upon which those involved 

in cycling in the case cities understand their environment in relation to cycling 

(McCracken, 1988; 17).  Because of this, the selection of participants was narrowed to 

cycling advocates, urban planners, government officials, and business owners with an 

interest in cycling. McCracken argues that it is more effective to approach interviews 
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with a principle of “less is more” (McCracken, 1988; 17). In doing so, interviews can be 

analyzed longer and with greater care (McCracken, 1988). This allows insight into “the 

complicated character, organization and logic” of the culture the participants experience 

(McCracken, 1988; 17). With the interviews transcribed, the distribution and frequency 

of certain phenomenon can be analyzed (McCracken, 1988).  

To obtain interview participants research was conducted on government websites 

to secure interview participants in various sectors. Further, snowballing (utilizing 

networking, word of mouth, and the publicity of the bike trip) was an effective strategy in 

attaining interviews.  

Certain elements were important to establish during the interviews including a 

“manufactured distance” whereby a “critical awareness of matters which (the researcher 

has) a deep and blinding familiarity” is maintained (McCracken, 1988; 23).  It was also 

important to ask open-ended questions with the objective to permit participants to “tell 

their own story in their own terms” (McCracken, 1988; 23). Many of the questions and 

resulting themes generated from the research are rooted in critical social theory, which 

requires investigation into how the social and political aspects of a situation may shape 

the reality (Merriam, 2009). Five government officials, ten cycling advocates, and three 

urban planners were interviewed.  The themes were guided by semi-structured questions. 

The transcribed interviews were approached with McCracken’s idea that there already 

should be an understanding of what the literature delineates, recognition of personal 

experiences, and a general idea of what took place in the interview (McCracken, 1988). 

The basic objective of the analysis of the interviews is to determine patterns of common 

themes, consistency, and contradictions.  
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 Ethics clearance was obtained to conduct pre-arranged, semi-structured interviews 

with government officials, cycling advocates, local business owners, and urban planners 

within each city of study. Participation was voluntary and the study was granted 

clearance according to the recommended principles of Canadian ethics guidelines, and 

Queen's University policies.  

 During the interviews it was imperative not to ask leading questions, which could 

act as potential prompts for desired answers (McCracken, 1988). The questions for each 

interview followed a general semi-structured template. Further, if a participant had a 

specific issue they felt needed to be addressed, they were encouraged to speak to the 

issue. Each respondent was assigned a number. A total of eighteen interviews were 

conducted. Identifying features, such as associated organizations have been removed 

from the transcripts of the interviews to ensure anonymity.  Table 1 indicates the city the 

respondent was interviewed about. Table one indicates the breakdown of interviewees by 

city and type of interviewee. Eighteen interviews were conducted. The interviews were 

conducted during the cycling trip when I was in each city case study. The interviews 

ranged from twenty minutes to one hour long.   

Table 1: A breakdown of interview respondents and their coordinating city.  

Category of 
Respondent 

Vancouver Calgary Ottawa Toronto 

Government 
Official 

1,2 10 14 18 

Cycling 
Advocate 

3,5,6 7,8,9 12,13 15, 17 

Urban Planner/ 
Academic 

4 N/A 11 16 
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2.6 Observational Research 

Observational research allows the researcher to experience a first-hand account of 

the research area rather than relying on the interpretation from another source (Merriam, 

2009). The major factor that distinguishes observational research from other methods is 

that information is gained directly through observing behaviors, patterns, or objects of 

interest, rather than using verbal or written sources (Sharp & Tustin, 2003). 

Observational research directly introduces the researcher to the subject of study and its 

environment (Skaggs, 2004).  It is considered a formalized way to aid the researcher to 

understand the topic more thoroughly as well as to provide an opportunity to develop 

more innovative solutions and recommendations that otherwise may have been missed 

(Skaggs, 2004).  Observational research was conducted over a five to seven day period 

within each case study city - Vancouver, Calgary, Ottawa, and Toronto. During this time, 

photography and a personal journal were used to document cycling infrastructure and 

major cycling routes within each city. The personal journal noted unique cycling related 

features within each city. I also noted personal perceptions of riding in each city in the 

journal. Numerous photographs were taken during the observation to ensure each feature, 

such as cycling lanes, would be documented. These photos and journal provided a unique 

understanding of the study areas upon which to base the analysis, results and 

recommendations.  

2.7 Analysis 

Interviews were analyzed using Merriam’s inductive and analysis strategy 

(Merriam, 2009). As described by Merriam, the four qualitative case studies involve ‘an 
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intensive, holistic description and analysis of a bounded phenomenon such as a program, 

an institution, a person, a process, or a social unit’ (Merriam, 2009; 10). Merriam asserts 

that  the number of interview participants (18) is sufficient because the goal of qualitative 

research is to understand the perspective from a particular group in depth, not what is 

generally true of a whole population (Merriam, 1995). For interviews, common themes 

were identified and discussed within the results section with the use of quotes. Major 

cycling features (such as infrastructure and institutionalized cycling promotion 

campaigns) were identified through the document analysis and directly presented in the 

results and discussion section.  For observational research, personal experiences within 

each city are discussed and photographs are presented. Many of the findings were further 

confirmed through attendance of conferences such as the EcoCity world summit.  

2.8 Limitations 

One of the major limitations of the research is the large scope of the project. 

Vancouver, Calgary, Ottawa, and Toronto were analyzed as case studies. The cities are 

large, all falling within the five largest in Canada. The large physical size of the areas of 

study, paired with the comparison of four case studies affected the depth at which the 

cities were analyzed. Because of this, the thesis should not be considered to be a 

complete analysis of cycling within Canadian cities, rather as a formative exploration into 

the issue of the role of cycling within sustainable urban development in Canada.  

Certain sections of the thesis may be considered subjective. As Merriam asserts, 

interviews are dependent on the nature of the interaction between the individuals, as well 

as the skill in asking relevant questions (Merriam, 2009). Moreover, interviews and field 
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observation can all be influenced by personal experiences and impressions. McCracken 

describes the researcher as an instrument in the collection and analysis of data because 

the researcher cannot analyze the results and make recommendations without drawing 

from personal experiences (McCracken, 1988). In doing so, the researcher uses personal 

experiences to find patterns within collected data (McCracken, 1988).  

Another limiting factor was access to potential interviewees. The number of 

individuals who were willing to participate in interviews varied between cities.  The 

largest number of interviews took place in Vancouver and Ottawa. It was more difficult 

to successfully arrange interviews in Toronto and Calgary.  The recruitment process 

involved securing interviews before the cycling trip by identifying relevant potential 

interviewees. Further, during the trip, word of mouth was a great way to secure 

interviews. This is likely a result of combined lower cycling rates within Toronto and 

Calgary and apparent decreased interest in cycling issues.  Finally, cycling quality within 

each city may have positively or negatively influenced interviewee personal experiences 

and affected the view of cycling within each city. For the approach to observational 

research, the reality of the cities will be discussed as if they are constructed and 

interpreted as I viewed them, rather than fixed and stable as a positivist might view each 

case city (Merriam, 1995).  Qualitative research describes reality as “constructed, 

multidimensional and ever-changing” (Merriam, 1995; 167). In essence, there is no 

constant reality that can be observed and measured; observation involves a personal 

interpretation of reality (Merriam, 1995). To strengthen the validity of the research there 

are several measures a researcher can take. These include triangulation, 

colleague/supervisor examination, statement of researcher’s experience, and 
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submersion/engagement in the research situation (Merriam, 1995). Triangulation is using 

multiple methods of research for a project. In this case, semi-structured interviews, a 

literature review, and observation were implemented. Supervisor examination suggests 

that individuals who are educated within the field monitored the project and participated 

in the thesis defending process. Submersion/engagement refers to actually engaging with 

the area of study being researched. The bicycle trip was an excellent way to understand 

certain nuances in order to formulate better recommendations.   

2.9 Cities of Study  

This section provides a brief overview of each city, their cycling rates, and 

notable cycling-related achievements.  A more in-depth analysis of cycling infrastructure 

and transportation master plans for each city is discussed in chapter three.  

2.9.1 Vancouver 

“Easy and convenient transportation is key to Vancouver's status as 
one of the world's most livable as well as sustainable cities. Planning and 
infrastructure investments are paying off as we prioritize walking, biking, 
transit and goods movement, while attempting to limit single-occupancy 
vehicle volumes. New bicycle and Greenway networks, easier to access 
transit, friendlier pedestrian environments and higher density 
neighbourhoods that favour sustainable public transportation are 
priorities.”   

-City of Vancouver Mission Statement (City of Vancouver, 2011).  

Like many other Canadian cities, cycling is the fastest growing mode of 

transportation within the City of Vancouver (City of Vancouver, 2011). With a 

population of over 2,116,581 citizens and a bicycle modal share of 1.9% (considerably 

higher within the core of the city at 11.9%), Canada’s third most populous city is a prime 
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example of a city that has successfully increased rates of cycling through aggressive 

cycling policy and substantial provincial and municipal funding. Bicycle modal share 

refers to the percentage of a population using a particular type of transportation. 

Within the past decade, cycling trips within Vancouver have increased by over 180 

percent (City of Vancouver, 2011; City of Vancouver, 2009; Statistics Canada, 2008). 

Often credited to its mild winters, Vancouver has one of the highest rates of cycling 

within North America (Pucher & Buehler, 2005). Urban sprawl is restricted by water on 

the west and rural and agricultural development to the north and west of the City (Pucher 

& Buehler, 2005). The resulting high population density of 734.5 residents per square 

kilometer makes it an ideal landscape to travel short distances by bicycle. Moderate 

weather conditions, compact development, and high rates of citizen physical activity also 

contribute to high cycling levels within Vancouver (Pucher & Buehler, 2005).  

2.9.2 Calgary 

"To provide safe, accessible and courteous public transportation services in 

response to the needs of our customers"   

-City of Calgary Mission Statement (City of Calgary, 2011).  

With a population exceeding 1,079,310 (a 13.4% increase since 2001), Canada’s 

fifth largest city is Canada’s fastest growing metropolis (Statistics Canada, 2008). 

Calgary is noted for its extensive multi-use pathway system throughout the City (City of 

Calgary, 2011).  Partially because of its low population density (211.3 residents per 

square kilometer), many residents do not consider cycling to be a feasible activity and 

bike modal share remains low at 1.5% (City of Calgary, 2011; Statistics Canada, 2008). 
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In surveys conducted by the City of Calgary (2011), there is a desire for better on-street 

cycling facilities, as well as the development of programs to encourage more people to 

cycle (City of Calgary, 2011). With limited provincial funding allocated to cycling 

infrastructure and initiatives, Calgary approved an ambitious Cycling Master Plan to 

improve on and off street cycling facilities, education, and enforcement in hopes of 

increasing cycling rates in June 2011 (City of Calgary, 2011). Calgary was chosen as a 

City case study, in part, because of its unique differences from the other cities of study. 

Calgary has a notably low population density, and approved an impressive Cycling 

Master Plan that differs in the timeline it designates to complete the plan. For these 

reasons, it was important to include Calgary as a one of the cities of study.  

 2.9.3 Ottawa 

The City aims to create “physical, social and cultural environments where 
walking and cycling are attractive travel alternatives….(and) calls for a 
system…of primarily on-road cycling facilities to be implemented over 
time.” 

–City of Ottawa Mission Statement (Adapted from Transportation 

Master Plan)  (City of Ottawa, 2011).  

Ottawa, along with Vancouver, boasts the highest bike modal share at 1.9% 

(Pucher & Buhler, 2005; Statistics Canada, 2003). With a population of 1,130,761 in the 

Ottawa/Gatineau area, and 800, 000 residents living in Ottawa, the nation’s capital and 

fourth largest city successfully promotes cycling tourist activity in the summer months 

(Statistics Canada, 2008). Ottawa has worked extensively to create excellent coordination 

of cycling with public transport (Pucher & Buhler, 2005; Statistics Canada, 2008). This 

has been accomplished through bike storage facilities at all light rail (O-train) as well as 
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express bus (Transitway) stops (Pucher & Buhler, 2005; City of Ottawa, 2011).  The City 

of Ottawa (2011) refers to a twenty-year strategy, known as the Ottawa Cycling Plan 

(OCP), which will be implemented in two phases (City of Ottawa, 2011). This Plan, 

which is divided into two ten-year phases, is meant to complement Ottawa’s City Capital 

Works Plan, Transportation Master Plan and Official Plan (City of Ottawa, 2011). 

2.9.4 Toronto 

“We strive to be leaders in Toronto and the world through environmental, 
social and economically far-sighted, day-to-day work and special initiatives 
that are delivered by 1,200 experienced and creative staff.” 

   -City of Toronto Mission Statement (City of Toronto, 2011) 

Although rates of urban cycling in Toronto are nominal  (0.8 % bike modal share) 

compared to other Canadian cities, Toronto demonstrates that a higher level of utilitarian 

cycling is possible within older, dense, North American cities and that active involvement 

by advocacy groups and city officials can offset limiting factors such as cold weather, 

lack of space to improve infrastructure, and wavering public support (Pucher, Komanoff 

& Schimek, 1999; Statistics Canada, 2008).  With a population of 5,113,149, Toronto is 

Canada’s largest city(Statistics Canada, 2008).   Toronto is also the most population 

dense city (8,661 residents per square kilometer), which suggests potential for increasing 

rates of short distance cycling trips (Statistics Canada, 2008). Toronto is credited with 

having the most extensive bike parking facilities in all of North America, which includes 

over 14, 500 bicycle parking spaces available on city sidewalks (Pucher & Buhler, 2005). 
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3.0 Chapter Three: Literature Review  

3.1 Introduction  

 The literature review examines the potential benefits of cycling on the people 

and environments of major Canadian cities. The relationship of bicycling to the 

environment, to the economy, and to health and physical activity are explored. Cycling 

is discussed as a potential solution to North America’s increasingly sedentary lifestyle. 

Within the context of Lewis Mumford’s ideologies, bicycling planning and policy at 

the municipal, provincial, and federal levels are outlined and the most common types 

of cycling infrastructure found within Canada are described. Finally, safety as it relates 

to bicycling within urban areas is discussed.   

3.2 Cycling and the Environment 

  High levels of per capita automobile use have created motor vehicle- oriented 

land use patterns, and reduced transportation alternatives within most Canadian urban 

settings (Litman,2002).  Within North America, these high rates of automobile 

dependency have resulted in severe environmental degradation. Environmental 

problems that motor vehicles create, such as air quality issues, noise pollution, and 

extreme energy expenditure, require immediate resolution (Litman, 2002; Pucher & 

Buehler, 2005).  Cycling provides an efficient, inexpensive, and clean alternative to 

driving that can be adopted by many urban dwelling Canadians.  

Although the main source of air pollution is often attributed to stationary sources, 

the greatest source of harmful emissions in the atmosphere can be credited to the 
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automobile (NRC, 2004). Because transportation emissions make up 25% of all green 

house gas emissions in Canada, it is essential that a different approach to transportation 

be taken (Pucher & Buehler, 2005). One of the most significant ways motor vehicles 

contribute to environmental degradation is through increasing rates of ground-level 

ozone, which results in smog that is often evident in highly populated urban areas 

(Brown, 1999).  Most ozone pollution is caused by motor vehicles, which accounts for 

72% of nitrogen oxides and 52% of hydrocarbons (both of which are the principal 

components of smog) (Brown, 1999). Motor vehicles also emit carbon dioxide (CO2), a 

heat trapping gas (Bluejay, 1999). Motor vehicles are one of the contributing factors that 

has resulted in CO2 levels that are now higher than they have been in 160, 000 thousand 

years, and global temperatures are increasing at an accelerating rate (Banister, 2006).  

Vehicle noise pollution is another common complaint as it imposes disturbance 

and discomfort to those who reside or spend time in urban areas. This type of noise 

pollution negatively affects the overall atmosphere of an urban space and property value 

(Litman, 1999). The automobile is not only responsible for tremendous amounts of air 

and noise pollution, but wasted energy expenditure as well. The actual amount of energy 

required to propel a vehicle is significant. The same amount of energy it takes to move a 

car one hundred meters can move a bicycle five kilometers (Vancouver Science Center, 

2008) Further, worldwide, motorized transportation accounts for more than 25% of the 

world’s total commercial energy use, with motor vehicles accounting for nearly 80% of 

this energy consumption (WRI, 1998).  

On a macro level, automobile use contributes to several other environmental 

problems including water pollution, urban sprawl, reduced wildlife habitat, reduced 
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community interaction, and decreased mobility for pedestrians (Litman, 1999). In 

essence, pollution by cars directly influences the physical environment as it is responsible 

for urban smog, acid rain, noise pollution, and wasted energy (Brown, 1999).   

3.3 The Cyclists’ Role in the Environment  

“Since the bicycle make(s) little demand on material or energy 
resources and contributes little to pollution it can be regarded as the most 
benevolent of machines” 

 -Stuart S Wilson  

The bicycle has become a powerful articulation of sustainability (Horton, 2006). 

The increased use of cycling as a means of transport is one of the most basic solutions to 

many environmental problems caused by the overuse of the motor vehicle.  Simply put, 

cycling is an extremely efficient form of transportation but remains one of the most 

underappreciated modes of mobility within North America (Komanoff et al, 1993). 

Unlike most modes of transportation, bicycling produces virtually no air pollution. 

Because of this, the bicycle can be an active agent of change in constructing the green 

visions to which environmentalism aspires (Horton, 2006). In terms of displacing motor 

vehicle trips, it is estimated that the potential for per kilometer air pollution reductions 

are significant, as most bicycle trips replace short, cold-start automobile trips for which 

internal combustion engines produce high emissions rates (Litman, 1999).  Litman asserts 

that 1% of automobile travel replaced by bicycling decreases motor vehicle air pollution 

emissions by 2-4% (Litman, 1999). Increased use of utility cycling has the potential to 

influence issues such as air and noise pollution and climate change. 
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3.4 The Economics of Cycling  

 The economic influence of increased rates of cycling is underestimated, as many 

of the benefits of cycling (direct and indirect) are difficult to relate to increased economic 

savings on the individual and societal level. The range of economic benefits that an 

increased rate of cycling within a city posits, are diverse. Increased rates of cycling 

positively affect individual health, air pollution, and traffic congestion, yet there is 

limited empirical evidence available in academic literature to support these claims. The 

economic benefits of cycling can be divided into two parts: the individual level, and the 

societal level. 

 3.4.1 Individual Level 

At the individual level, the cost of car-ownership is the second largest household 

expense for most people in North America (second only to a home mortgage) (Bluejay, 

2003).  In 2003, the annual average car cost for a North American was nearly $8000.00. 

One study suggested that if a 25 year old decided to invest the $8000.00 a year it costs to 

own and maintain a car at an 8% interest rate, and a bicycle was purchased as the 

alternative, the individual would have over $2,000,000.00 dollars by retirement (with 

bike cost and maintenance factored in) (Bluejay, 2003).  

 3.4.2 Societal Level 

From a community perspective, a shift from driving to non-motorized travel 

provides economic development benefits (Litman, 1999).  It is well documented that 

creating pedestrian and cyclist conducive atmospheres within a city through the provision 

of public trails and traffic calming can stimulate tourist activity, increase property values, 
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and attract appealing industries such as knowledge-based businesses with employees who 

place a high value on environmental amenities (Krizek, 2007; Litman, 1999). It has been 

argued that it is almost impossible to quantify the economic benefits of increased cycling 

rates, as cycling facilitates a diverse range of economic benefits including (but not limited 

to) reduced pollution, congestion, capital investments, tourism, public health, and overall 

quality of life (Krizek, 2007). These economic benefits can range from reliable 

quantifiable data to rough estimates (Krizek, 2007). Litman asserts that there are seven 

benefits which should be considered when estimating the economic value of cycling or 

walking (Krizek, 2007). These include livability, accessibility and transportation costs, 

health, external costs, efficient land use, economic development, and equity (Krizek, 

2007).  

3.5 Cycling, Health and Physical Activity 

Health can be understood as “a state of complete physical, mental and social well-

being and not merely the absence of disease or infirmity” (World Health Organization 

[WHO], 2008). In order to sustain regular bodily functions and maintain a healthy body, 

every person must perform physical activity (Caspersen, Powell, & Christenson, 1985).  

Although the amount of physical activity an individual requires varies depending on age, 

gender, and health status, a typical adult requires thirty minutes or more of moderate-

intensity endurance-type physical activity per day to maintain a healthy body (Caspersen, 

Powell, & Christenson, 1985).  

Warburton et al. (2006) assert that there is irrefutable evidence of the 

effectiveness of regular physical activity in the primary and secondary prevention of 
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numerous chronic diseases such as cardiovascular disease, diabetes, cancer, hypertension, 

obesity, depression, osteoporosis and premature death (Warburton, Nicol, and Bredin, 

2006).  Other documented health-related benefits of physical activity include cardio 

respiratory endurance, muscular endurance, muscular strength, and increased flexibility 

(Caspersen, Powell, & Christenson, 1985). In Warburton et al’s study on the relationship 

between physical activity and health, both men and women who reported increased levels 

of physical activity were found to have reductions in relative risk of death by about 20-

35% (Warburton, Nicol, & Bredin, 2006). Furthermore, an increase in energy expenditure 

from physical activity of 1000kcal per week was found to directly correlate with a 

mortality benefit of about 20% and was associated with an average increase in life 

expectancy of one to two years for those over the age of 80 (Warburton, Nicol, & Bredin, 

2006; Paffenbarger, Hyde, & Wing, 1986). Simply put, observational studies provide 

concrete evidence that increasing physical fitness through regular moderate physical 

activity significantly increases the overall health of an individual and reduces the risk of 

premature death (Sparling et al, 2000).   

 Several studies suggest that engaging in moderate physical activity can 

significantly aid in reversing the disease process in patients who already have 

cardiovascular disease (commonly referred to as secondary disease prevention) 

(Warburton, Nicol, & Bredin, 2006). Also, by directly affecting things such as stress, 

anxiety and depression, routine physical activity is also associated with improved 

psychological well-being (Warburton, Nicol, & Bredin, 2006). Because of this, most 

health and fitness organizations and professionals agree that a minimum volume of 
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exercise that expends 1000kcal per week is sufficient, but also acknowledge the added 

benefits of higher energy expenditures (Warburton, Nicol, & Bredin, 2006).  

3.6 North America’s Health Epidemic 

 The recent mechanization of society has dramatically reduced the physical 

activity demands of work, domestic chores and leisure activities to an almost nonexistent 

level (Sparling et al, 2000). The World Health Organization estimates that 60 to 80% of 

the world’s population does not meet recommendations that are required to promote 

health benefits (de Hartog et al., 2010). Currently, less than 50% of Canadians exercise 

regularly, and only one third of the Canadian adult population engage in exercise on a 

weekly basis (Moritz, 2007). Within North America, participation in all types of physical 

activity is increasing at a rate so low that it will be impossible to meet the current goals 

which the United States and Canada have established for rates of physical activity 

without some type of intervention (Dishman, Sallis, & Orenstein, 1985).  

 Eliminating rates of sedentary lifestyles is an absolute necessity, as North 

America is now facing an epidemic of obesity (Sparling et al, 2000). Sedentary lifestyles 

have led to an unprecedented increase in chronic health problems such as diabetes, 

cardiovascular disease, and obesity  (Sparling et al, 2000). In the United States alone, a 

nationwide study indicated an increase in obesity from 12% of the population in 1991 to 

between 20 to 30% in 2000 (Moritz, 2007). Further, the World Health Organization has 

stated that a sedentary lifestyle is one of the most important risk factors for non-

communicable disease and early mortality in Western populations (Pucher & Dijkstra, 
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2003).  Physical inactivity remains the highest rated modifiable risk factor for most 

chronic diseases (Warburton, Nicol, & Bredin, 2006).   

3.7  Cycling as a Solution to Health Problems 

 Cycling provides to the cyclist the unique benefit of being able to attain more than 

2,000kCal of the recommended daily exercise to maintain a healthy body, without 

actually committing to a strict workout schedule. Half an hour a day of cycling decreases 

the likelihood of an individual developing heart disease and diabetes by 50% (Moritz, 

2007).  Further, cycling reduces blood pressure and improves functional and cognitive 

capacity (Moritz, 2007). Simply put, moderate forms of physical activity, such as cycling, 

can have beneficial effects on public health when engaged in regularly (Engelke & Frank, 

2001).  

The importance of physical activity is a prominent theme in public health 

literature. However, it is not a central tenet of planning literature, which often focuses on 

motor vehicle related problems such as congestion mitigation, auto trip generation, and 

air quality (Engelke & Frank, 2001). North American academic literature related to travel 

behaviour and land development rarely centrally focus on non-motorized transportation 

(Engelke & Frank, 2001). 

Moderate forms of physical activity, such as cycling, can have beneficial effects 

on public health when engaged in regularly (Engelke & Frank, 2001). One study 

conducted by de Hartog et al. that measured mortality impacts from the use of bicycles 

found that individuals who shift from the motor vehicle gained 3-14 months (de Hartog et 

al., 2010). The study also took into account the increased safety risk of cycling due to 
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traffic risks, which accounted for 5 to 9 days lost in mortality (de Hartog et al., 2010). 

Further, the study suggested that the societal benefits in general are even greater due to 

the modest reduction in air pollution emissions (de Hartog et al., 2010). 

To promote or maintain health, the average healthy 18 to 65 year old requires 

moderate-intensity aerobic physical activity for a minimum of 30 minutes a day five days 

a week (de Hartog et al., 2010). This also can be expressed as vigorous-intensity aerobic 

activity for 20 minutes three days a week (de Hartog et al., 2010). In a number of studies 

that focus on physical activity, metabolic equivalent of task (“MET”) is used as an 

indicator of physical activity. With MET, individuals should seek to reach at least 500 to 

1,000 MET minimum per week (de Hartog et al., 2010). An extremely leisurely cycling 

speed of 15km/hr (classified as moderate physical activity) has a MET value of 4 (de 

Hartog et al., 2010). This means that an individual who shifts from the use of a motor 

vehicle to a bicycle for 7.5km daily would exceed the minimum recommendation for 

physical activity in five days (7.5 km at 15km/hr = 30min, 4MET * 30 min * 5 days = 

600 MET min/week) (de Hartog et al., 2010).   

3.8 Planning and Policy 

 3.8.1 Lewis Mumford and the Human Centered City 

 “The physical design of cities and their economic functions are secondary to their 
relationship to the natural environment and to the….values of human community.” 

 –Lewis Mumford 

Designing urban spaces that are oriented towards individuals rather than the 

motor vehicle is a prominent ideology of Lewis Mumford. Lewis Mumford’s ideologies 

were as a basis for this project because of his humanistic approaches to urban planning 
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(Hill, 1985). Born in 1895, he was a writer and harsh critic of most urban planning and 

urban spaces. He often referred to motor vehicles or “the machine” as being a strong 

contributor to the dehumanization of the city, yet maintained hope for a renaissance of 

organic human purpose within urban spaces (Halton, 2011).  Mumford (1934) asserts that 

within the past 1000 years there has been a dynamic cultural and material shift within 

Western civilization that has been directly caused by the increased mechanization of 

society (Mumford, 1934).  By this, he means that mechanized vehicles have developed 

out of non-organic agents to enlarge the mechanical capacities of humans, yet 

simultaneously reducing the regular processes of life (Mumford, 1934).  Many of 

Mumford’s ideas, which recognize the importance of pedestrians and cyclists within an 

urban space, can be directly applied to the promotion of cycling.  

 3.8.2 Sustainable Urban Development Defined 

 “ The search for the ultimate sustainable urban form perhaps now needs to 
be reoriented to the search for a number of sustainable urban forms which respond 
to (a) variety of existing settlement patterns and contexts” 

       (Jenks et al, 1996; 345).  

 It is commonly accepted that a relationship exists between shape, size, and density 

of a city and its resulting sustainability (Jenks et al, 1996).  These factors that influence 

the sustainability of a city are complicated, and the nature of their relationship has not 

been completely defined within academic literature (Jenks et al, 1996). Since the 

Brundtland Commission in 1987, which produced the most widely recognized definition 

of sustainability, sustainable development has become an increasingly important concept 

within developed countries, including Canada (Jeon & Amedkudzi, 2005). One of the 

most popular definitions is “development that meets the needs of the present without 
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compromising the ability of future generations to meet their needs and aspirations” 

(Brundtland, 1987; 24). Focusing on the debate on the economic and social purposes of 

applying science to environmental problems, the term sustainable development was 

introduced in the mid-1970s (Holmberg & Sandbrook, 1992). Since its introduction, the 

term has garnered mass appeal as it denotes a balance between the environment and 

growth (Teriman et al., 2011).  

 Urban planning is “the intentional interventions of a local authority in the urban 

development process, utilizing a variety of mechanisms, including regulations, collective 

choice, and stakeholder participation” (Teriman et al., 2011; 2). It has been commonly 

accepted that urban planning emerged as a result of unhealthy living conditions of cities 

in the 19th century (Teriman et al., 2011).  These dire living conditions created public 

health - oriented planning (Teriman et al., 2011).  

Although “sustainable development” and “urban planning” are quite familiar 

terms used since at least the 1970s, “sustainable urban development” is a relatively new 

concept, which has been continuously evolving since its recognition less than two 

decades ago (Teriman et al., 2011). Although there is no standard definition of 

“sustainable urban development”, a review of the literature indicates some consensus. 

Sustainable development must include considerations of impacts on the economy, the 

environment, and social well being (Jeon & Amaedkudzi, 2005; Jenks et al, 1996; 

William et al, 2001; Holmberg & Sandbrook, 1992). Ian McHarg advocated the 

importance of developing urban spaces to be comforting, respectful and connected back 

to nature (McHarg, 1969). Within the urban context, sustainable urban development is 

founded upon the integration of three considerations: planning, development and the 
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ecosystem (Teriman et al., 2011). This includes the necessity to conserve species variety, 

the ability to approach evolving natural processes with caution, and avoiding taking 

unnecessary risks (Curwell et al, 2006). Sustainable urban development acknowledges 

spatial planning processes traditionally focused on economic and social motives, often 

ignoring the environmental implications (Teriman et al., 2011). Sustainable urban 

development involves maintaining long-term socio-economic growth while maintaining 

or improving the environment (Saberifar, 2007). Sustainable urban development requires 

a healthy environment, social cohesion, and economic efficiency, that allows future 

equitable growth of a city (Holden, 2004; Voula, 1996). It can be viewed as a solution to 

today’s non-sustainable planning processes (Holden, 2004; Voula, 1996). In brief, 

sustainable urban development guides the type of planning through a set of ideological 

boundaries (Holden, 2004). These boundaries can be applied to design cities that promote 

sustainable practices such as cycling through well thought out city landscapes that 

encourage, rather than deter, individuals from cycling.  

 3.8.3 Cycling Infrastructure  

Cycling infrastructure within Canadian cities varies immensely. For example, the 

majority of Calgary’s bicycle lanes are considered recreational off-road Multiple User 

Pathways (MUPs) (for cyclists and pedestrians) whereas Toronto supplies cyclists with a 

large amount of mixed-use bike/taxi/bus lanes within the core of the city (Pucher & 

Buehler, 2006). However, Vancouver, Calgary, Ottawa, and Toronto, share several 

different types of cycling route infrastructure which are similar. The following explains 

cycling infrastructure terms that can be applied to any city.  Not all of the types of 

infrastructure are found within all cities. Any unique or innovative solution to cycling 
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barriers that were identified in an individual city will be discussed in the results section. 

The major types of cycling infrastructure within the cities of study include shared cycling 

routes, bicycle lanes, bicycle tracks/separated bicycle lanes, and off-street cycling paths. 

  3.8.3.1 Shared Routes 

Shared routes are found on roads shared by motor vehicles and cyclists. There is 

no separate designated area for a cyclist. There may be signs indicating the road is a 

shared cycling route or “sharrows”, consisting of a bicycle symbol with two white 

chevron markings (Transport Canada, 2011; City of Toronto, 2008). These types of 

routes are common where roads are too narrow to create a designated cycling lane or 

where funds are not available to create alternative cycling infrastructure (City of Toronto, 

2008).  

3.8.3.2 Bicycle Lanes  

Transport Canada defines bicycle lanes as narrow lanes between 1.2m to 1.5m 

wide, on roadways that are exclusively reserved for bicycle use (Transport Canada, 

2011).  There are no physical barrier separating cyclists from motor vehicles because the 

lane is defined by painted on - road markings (Transport Canada, 2011). Many 

municipalities consider bicycle lanes advantageous because the lanes are extremely 

inexpensive to employ (Transport Canada, 2011).  

Painted bicycle lanes are often criticized due to the lack of an actual physical 

barrier, which can allow misuse of the lanes by motor vehicles (i.e. use as motor vehicle 

parking, motor vehicle encroachment while driving) and has been cited as a significant 

hazard for cyclists (Transport Canada, 2011). Even with these problems, numerous 
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studies demonstrate that increasing the amount of bicycle lanes within a city reduces 

conflict between cyclists and motorists and improve cyclists’ perceived and actual levels 

of safety (Transport Canada, 2011).  

  3.8.3.3 Bicycle Tracks/ Separated Bicycle Lanes 

Bicycle tracks, often referred to as separated bicycle lanes, are fully segregated 

cycling lanes with the use of a physical barrier (Transport Canada, 2011). Separated 

bicycle lanes are often separated by concrete medians or bollards, and equipped with 

dedicated signals at intersections exclusively for cyclists (Transport Canada, 2011).  

Although more expensive than cycling lanes, proponents argue that increased levels of 

perceived and actual safety for cyclists would increase rates of cycling and compensate 

for cost.  

  3.8.3.4 Off-Street Cycling Routes/ Paths 

Off-street cycling routes are a common alternative for on street cycling (Transport 

Canada, 2011). These routes are classified as paths within a municipality that allow 

bicycles through parks, recreational areas, waterfronts, and green spaces (Transport 

Canada, 2011). Cycling paths can be shared use, which allow for pedestrians as well, or 

bicycle-only paths (Transport Canada, 2011).  

Within Canada, it is difficult to obtain national aggregate data regarding the 

extent of bikeway networks and infrastructure (Pucher & Buehler, 2006). Although 

measurements of cycling infrastructure at the municipal level exist for each case study, 

the different approaches implemented in assessing infrastructure within each city makes 

comparison difficult. Many statistics pertaining to cycling infrastructure within 
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municipalities can be deceiving as they do not include the type of on road cycling lane, 

signed bike routes, and traffic-calmed residential neighbourhoods (Pucher & Buehler, 

2006).  Moreover, no study has attempted to collect, standardize, and compare the extent 

of bicycling facilities in Canada (Pucher & Buehler, 2006). Comparing statistics on bike 

paths and lanes is limiting because specific factors such as quality, design, maintenance, 

and connectivity are often not addressed (Pucher & Buehler, 2006).  

 3.8.4 The Issue of Safety 

One of the most obvious risk factors involved with cycling is death and injury due 

to traffic accidents (Pucher & Buehler, 2006). The most important deterrent to commuter 

cycling which non-cyclists identify is safety due to motor traffic (Carnall, 2000). 

Although this fear is commonly overestimated in comparison with the statistical 

likelihood of injury due to cycling accidents, it continues to encourage non-cyclists to 

stay off of bicycles (Carnall, 2000). Unsafe cycling conditions on roads due to aggressive 

motor traffic, lack of infrastructure to facilitate cycling, poor road conditions, and apathy 

towards enforcement of cyclist rights, often deters individuals from utilizing cycling as 

their primary means of transportation. Currently, it is significantly more dangerous to 

walk or cycle in Canadian cities than to travel by car (Pucher & Dijkstra, 2003). The risk 

of a fatal accident while cycling is 4.3 times higher for individuals 18 to 64 when 

compared to individuals who travel the same distance by motor vehicles (de Hartog et al., 

2010). This also can be expressed as a fatal traffic accident rate. Expressed this way, with 

cyclists, there are about 8.2 deaths per billion passenger kilometers traveled as opposed to 

1.9 deaths per billion kilometers traveled for motor vehicle drivers and passengers (de 

Hartog et al., 2010). Yet, Litman asserts that responsible cyclists who follow traffic rules 
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are estimated to have a per trip crash fatality rate approximately equal to that of 

automobile occupants, while posing a minimal accident risk to other road users (Litman, 

1999). Because of the minimal risk that cyclists pose to other road users, responsible 

cyclists actually result in a reduction in overall fatalities when compared to motor 

vehicles (Litman, 1999). Although these results indicate that increasing cycling rates 

within a city would result in a correlating increase in cycling related collisions, Jacobsen 

found that cycling accidents involving motor vehicles are less likely to occur in areas 

where rates of cycling are high (Jacobsen, 2003). Jacobsen asserts that these findings 

indicate that motorists adjust their behavior in the presence of cyclists (Jacobsen, 2003).  

The risk of fatality due to a bicycle traffic accident in Canada has reduced by 45% 

since 1988, with a similar trend of reduction of 40% for injury (Pucher & Buehler, 2006). 

Even with the considerable growth in cycling rates over the past two decades, cycling 

fatalities and injury rates have decreased significantly (Pucher & Buehler, 2005). In 

Canada, cycling fatalities decreased by 50% from 1984 to 2002 (126/year to 63/year) and 

total cycling injuries decreased by 33% (11, 391/year to 7, 596) (Pucher & Buehler, 

2005).  

The Ministry of Transport for Ontario cites poor physical conditions of roads as a 

common cause of cyclist injury (MTO, 2008).  Surface hazards exist on all roads, and are 

most common close to curbs, where most cycling occurs (MTO, 2008). Surface hazards 

include holes and depressions or raised surfaces, loose or slippery surfaces, and sharp 

objects that can cut or puncture tires (MTO, 2008). Because of the many surface hazards 

on roads, many cyclists prefer riding on sidewalks and shared paths (MTO, 2008). 

However, sidewalk cycling is very dangerous as many collisions between cyclists and 
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motor vehicles occur where sidewalks, driveways and parking lot access become 

unexpected intersections (MTO, 2008). Weather hazards are another common cause of 

accidents as inclement weather can make simple tasks such as braking, turning, and 

maintaining visibility more difficult (MTO, 2008).  It is widely accepted that perception 

of safety is equally as important to improve rates of cycling as actual safety rates (Krizek, 

2007). 

 3.8.5 Factors Influencing Individual Choice Cycling/ Barriers to Cycling 

Understanding the relationship between the choice to cycle and the factors that 

influence the decision is complex (Rosen et al., 2007). Incentives and deterrents to 

cycling can be physical and social. In a survey conducted by the National Transportation 

Survey, barriers to cycling included inclement weather (29%), distance or environment 

(28%), safety in traffic, storage, or security (17%), and practicality (i.e. children, lack of 

shower facilities, bicycle storage) (11%) (Cragg et al., 2006).  As seen in Figure 1, a 

Montreal Transportation Survey conducted in 2005, cited safety, distance and age as the 

top reasons they did not cycle (Transport Canada, 2011). The proximity to trails and 

amenities such as restaurants, work, and hospitals also play a significant role in 

determining whether an individual cycles (Moudon et al., 2005).  
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Table 2 :  The results of a survey requesting non-cyclists in Montreal their rationale for 
not cycling(Adapted from Transport Canada)(Transport Canada, 2011). 

Reason for not cycling (2005 
Montreal Transportation Survey) 

Percentage of 
Respondents (%) 

Too dangerous 14 
Distance 12 
Too old 12 
Climate 10 
Not fast enough 5 
Lack of interest 5 
Not in shape/illness/handicap 4 
Car required at work 4 
Do not know how to bike 4 
Lack of cycling infrastructure 3 

 

Table 3: The results of the 2004 National Transportation Survey from all Canadian 
respondents (Cragg et al., 2006).  

Reason for not cycling (2004 
National Transportation Survey)  

Percentage of 
Respondents 
(%) 

Inclement weather 29 
Distance or environment 28 
Safety in traffic, storage, or security 17 
Practicality  11 

Demographics are also a significant influence. 24% of Canadian adults report 

cycling at least once a week for recreation or exercise (Moudon et al., 2005.) However, 

this rate varies depending on age and gender (Moudon et al., 2005).  A study conducted 

by Moudon et al. found that cycling is most popular among males, younger adults, transit 

users, and people who are more physically active or in better health than the general 

population (Moudon et al., 2005).  

One of the biggest challenges to increasing rates of cycling is the proliferation of 

low-density suburb sprawl (Pucher & Buehler, 2005). In Canada, the trend towards car-

oriented urban landscapes, as well as low density, car-oriented suburban sprawl deters 

many citizens from utilizing cycling as a primary means of transportation (Pucher & 
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Buehler, 2005). For example, half the population of the Greater Toronto Metropolitan 

Area (“GTA”) resides outside the boundaries of Metro Toronto (Pucher & Buehler, 

2005). This type of sprawl creates long distance trips and makes the use of a bicycle for 

utilitarian purposes impractical. This trend toward suburbanization of the Canadian 

population negatively affects cycling rates and any efforts to promote cycling (Pucher & 

Buehler, 2005).  

 3.8.6 Cycling Policy 

3.8.6.1 Urban Bicycle Planning Policy 

Federal, provincial, and municipal policy designed to improve common urban 

problems such as regional mobility and traffic congestion have important, but for the 

most part, poorly understood influences on cycling within Canada (Engelke & Frank, 

2001). Bicycling policy as it relates to Canada is partially influenced at each of the 

federal, provincial, and municipal levels.  

  3.8.6.2 Federal Level 

Until recent years, the Canadian federal government virtually ignored bicycling 

policy, deeming it a provincial or regional issue (Pucher & Buehler, 2006).  This 

stemmed from a federal policy of non-intervention in municipalities. Currently, Transport 

Canada states that increasing cycling rates within Canadian cities requires a “coordinated 

effort involving a number of stakeholders both within and outside the municipal 

government” (Transport Canada, 2011).  In 2003, Transport Canada introduced the Urban 

Transportation Showcase Program  Within this program, eight Canadian municipalities 

were awarded a total of $40 million over a five-year period to introduce innovative 
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solutions to increase rates of cycling (Pucher & Buehler, 2006).  Yet, to date, the majority 

of urban transport policy in Canada remains within the realm of the provincial and 

municipal level (Pucher & Buehler, 2005). Because of this, case study analysis of major 

Canadian cities from different provinces is one of the most effective ways to examine the 

impacts of cycling policies in Canada (Pucher & Buehler, 2005). 

  3.8.6.3 Provincial level 

Cycling policy varies immensely between each province in Canada (Pucher & 

Buehler, 2005). Most provinces have not imposed any significant restrictions on motor 

vehicle use, such as increased taxes, fees, and other charges for car use to discourage 

driving (Pucher & Buehler, 2005).  

With the introduction of the province-wide organization” Velo Quebec”, Quebec 

has been the strongest supporter of cycling in recent years (Pucher & Buehler, 2006).  In 

1995, the entire province of Quebec adopted an official cycling policy with the ultimate 

goal of enhancing levels of cyclist safety. Transport Quebec, along with local 

municipalities, is  credited with committing $180 million to expand the province’s 

bicycle network ten-fold between 1992 and 2004 (Pucher & Buehler, 2006). British 

Columbia is the only other Canadian province that has provided significant support for 

cycling initiatives (Pucher & Buehler, 2006). The province of British Columbia funded 

an average of $1.5 million per year for cycling programs and infrastructure between 1995 

and 2004 (Pucher & Buehler, 2006).  The province of Ontario plays a minimal role in 

increasing rates of cycling (Pucher & Buhler, 2005). This leaves municipalities within 

Ontario with greater responsibility to promote cycling. 
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  3.8.6.4 Municipal Level. 

Transportation master plans are one of the most essential factors that influence 

and reinforce cycling policy at the municipal level (Transport Canada, 2011). Each city 

of study has a unique master plan, which outlines goals, objectives and procedures to be 

met. Some plans, such as Ottawa’s, are well underway, while others, such as Calgary, 

have just reached inception. These policies will be further discussed in the document 

analysis results section. 

 

 

 

 

 

 

 

 

 

 

 

 



38 
 

4.0 Chapter Four: Results and Discussion   

4.1 Introduction 

  The government documents, interviews, and observational research revealed 

several common themes. Common themes were grouped and will be discussed within this 

section. Themes were classified into cycling infrastructure, education and promotion, 

safety, cycling, policy and the law, and unique features. Themes were identified based on 

predetermined semi-structured interviews. Other common ideas that were prominent 

within the interviews were also established within as a theme.  Details regarding each 

theme, within each city are presented.  Tables 4-8 present a summary of the major 

elements of infrastructure; safety; education and promotion; law, policy and policies; and 

unique features for each city case study. In some instances, similar comparative 

information is not available for each city. The major elements of each city’s cycling 

master plan are first summarized in the tables below so that elements of each city 

document can be more thoroughly analyzed through themes in collaboration with 

interviews and observations.  

Table 4: A table displaying the major elements of cycling infrastructure within each city 
of study.  

Infrastructure Vancouver Calgary Ottawa Toronto 
Amount of 
cycling lane 

 >300km of on/off 
road cycling 
infrastructure  

 >580km of 
on/off road 
bicycle 
infrastructure 

Extensive 
Recreational 
Pathway 
System 
(NCC)  

Narrow city 
streets and 
fragmented 
bicycle lanes. 

Infrastructure 
and alternative 
transportation 
 

Coordinated 
cycling 
infrastructure 
with other modes 
of transportation 

Problem with 
transit 
integration 

Bixi bike 
rental 
program 

Bixi bike rental 
program 

Bicycle Parking N/A N/A >6000 bike 
parking 

15000 bicycle 
post and ring 
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spaces parking spots 
Other Burrard bridge 

cyclist lane 
Traffic-calmed 
neighbourhoods 

‘Share the 
Road’ sign 
campaign. 

N/A Shift in the 
bicycle’s 
‘place’ within 
the Toronto (ie. 
Planned 
removal of 
current bicycle 
infrastructure) 

 

Table 5: A table displaying the major elements of cycling Safety within each city of 
study.  

Safety Vancouver Calgary Ottawa Toronto 
Helmet  
use 

Mandatory 
helmet and front 
and rear light use 
since 1995. 
 

 Mandatory 
helmet use for 
those under 18 
 

Mandatory 
helmet use up 
to the age of 18 
since 1995. 
 

Mandatory helmet 
use up to the age 
of 18 since 1995.  
 

Perception 
of safety 

Provincial 
driver’s manual 
includes section 
on bicycling 
safety 
 

Interest in cycling 
impeded by safety 
concerns (64% of 
citizens do not 
feel safe cycling) 
 

Interest in 
cycling 
impeded by 
safety concerns 
(50% of 
citizens cite 
safety as a 
major deterrent 
to cycling) 

 Perception of 
unsafe downtown 
core for cycling 
 

Other Safety closely 
related to cycling 
infrastructure 

 

Summer Safety 
Bicycle Camp  

 Cycling Safety 
Evaluation 
Program 
(CSEP) 

High rates of 
cycling accidents 
(2,572 reported 
car/bicycle 
accidents) 
between 1997-
1998) 

 

Table 6: A table displaying the major elements of cycling education and promotion 
within each city of study.  

Education/ 
Promotion 

Vancouver Calgary Ottawa Toronto 

Educational 
programs 

 CAN-BIKE 
program 

 CAN-BIKE 
program 

CAN-BIKE 
program  

 CAN-BIKE 
program 
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  (originated in 
Toronto) 

Designated 
bicycle events 

Bike Month 
Bike to Work 
Week 

N/A Designated 
Sunday Bike 
days 

Bike Week 

Information 
guides available 

Pocket sized 
cycling maps 

On-Street 
Cycling Safety 
Brochure 

Informative 
brochures, 
maps, bike 
tours readily 
available 

Cycling map 
published 
annually  
 

Bicycling and 
the internet 

Internet 
technology as an 
asset in 
promotion 

 Use of 
internet to 
assist in 
planning bike 
trips 

Internet used 
for bike 
promotion 
and bike trip 
planning 

 Internet 
technology as 
an asset in 
promotion 

Other Commuter 
Challenge 
 

N/A Winter 
cycling 
promotion 
through 
seminars 

N/A 

 

Table 7: A table displaying the major elements of cycling policy within each city of 
study.  

Policy Vancouver Calgary Ottawa Toronto 
Length of plan  10 year master 

plan 
 

Three year 
master plan at 
a cost of >$27 
million  

20 year 
master plan 
to be 
completed in 
two -10 year 
phases 

 10 year master 
plan 
 

Major feature Cycling master 
plan, which has 
had the most 
overall 
completion 
success 
(compared to the 
other city case 
studies). 

Difficult to 
quantify 
success as 
cycling policy 
is only recently 
being 
implemented 

N/A Master plan 
currently may 
be modified 
with new 
political 
leadership 
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Table 8: A table displaying the unique cycling related features within each city of study. 

Unique Features Vancouver Calgary Ottawa Toronto 
1/  Cyclist activated 

traffic signals 
  

Implementatio
n of a three 
year cycling 
master plan (as 
opposed to the 
generally 
accepted 10 
and 20 year 
plans) 

 National 
Capital 
Commission 
‘Park and 
Cycle’ 
program 
 

 Redefining the 
‘place’ of the 
bicycle 
  

2/ Large cyclist 
information maps 
on street corners 

N/A National 
Capital 
Commission 
recreational 
pathways 

Idea that bicycle 
belongs on 
separate off-
road facilities 
for bicycles 

3/ Pocket sized 
cycling maps 

N/A Car free 
Sundays 

N/A 

4/ Bicycle counters 
to track the 
success of cycling 
projects 

N/A` N/A N/A 

 

4.2 City Document Analysis 

 4.2.1 Vancouver Document Analysis 

Vancouver’s 1997 Transportation Plan recognizes that motorists, transit riders, 

pedestrians, and cyclists must compete for a place on the road (City of Vancouver, 2011). 

The plan ranks cycling as a high-priority transportation alternative (City of Vancouver, 

2011).  To increase cycling rates, the Plan suggests significant bikeway network 

expansion, including marked lanes on roads and separated paths (City of Vancouver, 

2011).  The Plan also acknowledges that calming traffic in residential neighbourhoods is 

an effective, convenient alternative for cyclists (City of Vancouver, 2011).  

In 1999, Vancouver City Council approved Vancouver’s “1999 Bicycle Plan: 

Reviewing the Past, Planning the Future”.  This bicycling master plan identified pertinent 
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cycling related issues to be addressed, which included a network of commuter and 

recreational cycling routes (City of Vancouver, 2011). The Plan is comprehensive, 

utilizing consultation with cyclists and residents, while qualitatively analyzing successful 

ways to integrate cyclists into Vancouver’s cycling network (City of Vancouver, 2011).  

Since the introduction of the Plan, more than 400km of bikeways were introduced by 

2009 (City of Vancouver, 1999). The Plan also focuses on improved bicycle facilities 

such as storage, promotional activities, and the integration of the existing alternative 

transportation network, such as the light rail transit system and buses, with existing 

cycling infrastructure (City of Vancouver, 1999). 

To formulate the Plan, the City utilized bicycle counts to determine the number of 

cyclists within the City as well as the effect of specific cycling lanes and infrastructure 

(City of Vancouver, 1999).  For example, with bicycle counts, the City was able to 

determine that the number of cyclists on Main Street had increased by 225% within a five 

year period since the City started counting cyclists on the Adanac Bikeway in 1993 (City 

of Vancouver, 1999). The city also analyzed bicycle counts at intersections throughout 

the city (City of Vancouver, 1999).  

The city reviewed a survey issued to cyclists to make plans for future 

improvements to cycling infrastructure (City of Vancouver, 1999). A summary of the 

survey indicates that the majority of cyclists are males between 25 and 44 (City of 

Vancouver, 1999).  The major impediments to cycling are traffic, inclement weather, and 

safety concerns (City of Vancouver, 1999). The most preferred cycling facilities by 

cycling respondents were bikeways, bicycle lanes, and separated bike paths (City of 

Vancouver, 1999).  Areas where cycling facilities should be available are in the 
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downtown core and on bridges (i.e. Burrard Bridge) (City of Vancouver, 1999).  The 

majority of respondents (69%) indicate that the bicycling network they use has an 

influence on the amount they bicycle (City of Vancouver, 1999).   Another survey, which 

surveyed the general population, was also analyzed. Within this survey, the most 

discouraging factors to cycling were cited as traffic, inclement weather, and lack of time 

(City of Vancouver, 1999). As a result of reviewing the current bicycle network through 

spot counts and surveys, the City of Vancouver created bicycle proposals in the form of 

the 1999 Bicycle Plan (City of Vancouver, 1999).  

The Plan is divided into three main chapters: Education, Enforcement and 

Encouragement; Engineering; and Review of Existing Bikeways and proposes 12 major 

“actions” to be completed. These actions/proposals are summarized as follows: 

1/ Pursue sponsorship to ensure adequate distribution of “Cycling in Vancouver” maps 

while offsetting the cost to the municipality. 

2/ Accelerate infrastructure production through provincial funding applications (Cycling 

Network Program), and TransLink (Metro Vancouver’s regional transportation authority) 

(City of Vancouver, 1999; Translink, 2011).  

3/ Incorporate the Greenway Network (recreational bicycle paths) into the Bicycle 

Network (on road bicycle infrastructure) through the implementation of bicycle facilities 

for recreational cyclists. 

4/ Initiate a new bike rack program that recognizes the peak cycling areas, resulting in 

increased bicycle storage facilities in busy commercial areas. 
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5/ Implement bicycle counting (automated and manual) to determine bicycle volumes 

along bikeways for future reference bicycle network planning. 

6/Conduct random bicycle and motor vehicle counts (cordon counts) throughout the 

implementation of the plan to measure transportation modal share and assess 

effectiveness of cycling initiatives. 

7/ Monitor vehicle traffic along bikeways and impose legal enforcement when necessary. 

8/ Collect information on collisions involving cyclists to identify intersections and 

locations that require further attention. 

9/Collect statistics on crime to determine the relationship between crime and the presence 

of bicycle facilities. 

10/Continue development of the bicycle network to create a grid of bikeways 

approximately one kilometer apart. 

11/ Increase physical space for bicycles on major arterial streets (where possible). 

12/ Construct a network of bike lanes in Vancouver’s downtown core, which will 

compliment the Downtown Transportation Plan (City of Vancouver, 1999). 

 4.2.2 Calgary Document Analysis 

 After Calgary’s Transportation Plan was approved in 2009, Calgary began to 

develop a cycling plan which would encompass a comprehensive cycling strategy, 

conduct a safety review of the current bicycling network, and present the findings to the 

Council (City of Calgary, 2011).  The “Cycling Strategy” is the result of the 2009 



45 
 

Calgary Transportation Plan (CTP) which recognized that there is a need to provide 

transportation alternatives and an increased focus on sustainability, the environment, and 

public health (City of Calgary, 2011). The “Cycling Strategy” draft is available to the 

public and outlines short, medium and long term plans to make cycling a realistic option 

for citizens (City of Calgary, 2011). Calgary’s cycling plan (which is set to be completed 

within the next three years) is comprehensive. The vision of the Plan is to achieve a city 

atmosphere which is more conducive to cycling by expanding comfortable, convenient 

on-street bicycle networks, off street pathways, education programs, and maintenance 

(City of Calgary, 2011).  The Plan was approved by City Council on June 10, 2011 (City 

of Calgary, 2011). 

The “Cycling Strategy” was developed through the use of telephone surveys 

(September 2010), an online survey (September 2010) and a small cycling committee 

which met three times between July 2010 and March 2011. The City has three staff 

members dedicated to cycling infrastructure and promotion: a bicycle design engineer, a 

bicycle planner, and a bicycle education and promotion coordinator (Transportation 

Planning business unit) (City of Calgary, 2011).  The Plan is estimated to cost 

$27,900,000.00 with more than half of the funding coming from existing program 

funding or partner/sponsor contributions (City of Calgary, 2011). Upon completion, it is 

estimated that the Plan will cost an additional $780,000.00 annually (City of Calgary, 

2011). The September 2010 independent telephone survey demonstrated that residents 

have a desire to bicycle (City of Calgary, 2011). Nineteen percent report riding at least 

once a week, and 59% said they would like to cycle more often (City of Calgary, 2011). 
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When asked about the biggest barrier to cycling, personal safety was cited as the most 

significant deterrent to bicycling (City of Calgary, 2011).   

Calgary’s bicycle plan follows a three-pillar implementation mandate: pillar one 

(plan, design, and build), pillar two (operate and maintain), and pillar three (educate and 

promote) (City of Calgary, 2011). The pillars contain a total of 50 actions that are 

intended to be carried out within the next three years (City of Calgary, 2011). To be 

successful, the Cycling Plan asserts that the City of Calgary should budget these actions 

for 2012-2014, with half of the actions being self-sustaining after 2014 and the other half 

requiring future action within the 2015-2017 business plan and budget cycle (City of 

Calgary, 2011). Pillar one focuses on providing dedicated space on streets to facilitate 

safer cycling and increased rates of cycling (City of Calgary, 2011). This pillar also 

involves the provision of secure parking for bicycles (City of Calgary, 2011).  Pillar two 

involves the provision of enhanced maintenance services to ensure cycling facilities are 

safe, comfortable, and useable (City of Calgary, 2011).  Pillar three, educate and 

promote, involves developing and delivering a comprehensive bicycle education and 

promotion program (City of Calgary, 2011).  One of the most notable features of the Plan 

is that Calgary is one of the only cities that directly addresses issues such as gravel on 

cycling lanes (a major contributor to cycling accidents) as well as a deterrent to cycling 

(City of Calgary, 2011). A summary of the primary objectives of each pillar are 

summarized in table 9.  
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Table 9: A summary of the primary objectives of the three pillar cycling plan (City of 
Calgary, 2011). 

Pillar One: 
Plan, design, 
build 

 

a/Implementation of on-street bikeways (highest priority). 

b/ Prioritize pilot projects. 

c/ Increase amount of bicycle lanes and separated lanes. 

d/ City-wide Pathway and Bikeway Implementation Plan. 

e/ Public bike share system completed by 2013.  

Pillar Two: 
Operate and 
Maintain 

 

a/ Establish a higher standard for operation and maintenance. 

b/ Maintain pavement markings and signs. 

c/ Gravel sweeping from cycling lanes. 

d/ Snow and ice control. 

e/ Ongoing maintenance of cycling paths and routes (maintained). 

Pillar Three: 
Educate and 
Promote 

 

a/Ongoing safety and education programs. 

b/Awards/celebrations/recognition of new infrastructure. 

c/Support for major cycling events and initiatives 

 

4.2.3 Ottawa Document Analysis 

The City of Ottawa refers to a 20-year strategy, known as the “Ottawa Cycling 

Plan” (OCP), which will be implemented in two phases (City of Ottawa, 2011). The first 

phase is a ten-year action plan that includes improving network infrastructure, and 

developing promotional program initiatives (City of Ottawa, 2011). This ten year plan is 

meant to complement Ottawa’s City Capital Works Plan, Transportation Master Plan and 

Official Plan (City of Ottawa, 2011). The second phase, which is the final 10 years of the 

20 year Plan, is meant to maintain the first phase. When the OCP is updated 

(recommendation of every five years), the updated elements of the Plan will be 
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implemented within the second phase (City of Ottawa, 2011). The plan is meant to 

develop a “City-wide, visible and connected cycling network of on and off-road facilities 

that is actively used by all types of cyclists” (City of Ottawa, 2008). The cycling Plan is 

expected to cost about $26.6 million to be completed over a ten year period (City of 

Ottawa, 2008).  

The Plan was based on the coordinated efforts of the Ontario Cycling Plan 

Technical Advisory Committee, Roads and Cycling Advisory Committee, Cycling 

Advisory Committee, National Capital Commission, Citizens for Safe Cycling, Ottawa 

Police Services, Velo Ontario Cycling Alliance, and independent consulting firms 

(MMM Group Limited, Stantec Consulting Limited, Noxon Associates Limited (City of 

Ottawa, 2008).  

The major objectives of the Plan are to harmonize cycling policies, develop the 

financial costs of establishing a bikeway system, define the priorities and develop an 

implementation strategy to integrate long-term road and bikeway system planning, 

review cycling promotion and education programs, develop a connected city-wide 

cycling network, and develop cycling route and facility planning design guidelines (City 

of Ottawa, 2008). The City refers to the Plan as a “living document”, meaning some areas 

are specifically vague to allow for Plan implementation to be flexible and capable of 

evolving over time (City of Ottawa, 2008).  

The major goals of the Ottawa Cycling Plan address many of the Council’s priorities 

and demands for the City including: 
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1/ Identify gaps/flaws in the Transportation Master Plan and developing a plan to resolve 

them. 

2/ Reduce greenhouse gases by up to 20 percent by 2012 (City of Ottawa, 2008). 

3/ Plan and implement pedestrian, transit, and cycling oriented communities and 

employment centers . 

4/Address the significance of public health programs that promote health and prevent 

disease. 

5/ Review the need for new sidewalks, traffic lights, street lights, and bicycle lanes 

throughout a ten year period (City of Ottawa, 2008). 

 4.2.4 Toronto Document Analysis 

Similar to Calgary’s three-pillar approach to increasing cycling rates, the City of 

Toronto’s Shifting Gears policy structures the cycling plan along “six integral spokes” 

(City of Toronto, 2011).  This implementation strategy is represented by the hub of a 

bicycle, suggesting that the spokes must work together to achieve the primary goals set 

out in the Plan, and ultimately make the City of Toronto more conducive to cycling. The 

six aspects include promotion, cycling and transit, safety and education, bicycle parking, 

bicycling friendly streets, and bikeway network (City of Toronto, 2011). The Plan 

suggests monitoring implementation through a departmental Bike Plan coordinating 

Committee which would be established to implement the Plan as well as the development 

of a public consultation for Bikeway Routes (City of Toronto, 2011).The Plan encourages 

coordination between City departments and cycling advocacy groups. The Toronto 
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Cycling Committee plays a major role in developing and reviewing the Toronto Bike 

Plan (City of Toronto, 2011).  

The City of Toronto claims that it has taken a holistic approach to the problem of 

increasing cycling awareness by creating or sponsoring programs and events such as the 

Cycling Ambassadors program, Bicycle Friendly Business Awards, bike Month, the 

Bicycle User Group Network, and the in class CAN-BIKE program. The City of Toronto 

designates a committee (Public Works and Infrastructure Committee) to compile a report 

on Sustainable Transportation Initiatives: Short-term Proposals (City of Toronto, 2008). 

They also encourage the formation of cycling advisory committees for enthusiastic 

cyclists who wish to contribute to shaping Toronto’s cycling atmosphere (City of 

Toronto, 2008).  

To make the streets of Toronto more conducive to cycling, the “Shifting Gears” 

Plan suggests several key recommendations (spokes) and can be summarized in table 10. 

 

Table 10: A summary of the key recommendations from Toronto’s “Shifting Gears” Plan 
(City of Toronto, 2011). 

1/ Bicycle Friendly 
Streets  

 

a/Continue to install bicycle actuation (bicycle detection at traffic 
signals) at all semi-actuated traffic signals, while simultaneously 
investigating other options to effectively detect bicycles at 
intersections. 

b/Amend City bylaws to be more forgiving to cyclists. 

c/Enhance safety through the use of traffic calming techniques. 

d/Provide ‘bicycle friendly’ features for cyclists at bridges and 
underpasses. 

e/Develop a cyclist lane pavement repair reporting system. 
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f/Extend street cleaning practices to be conscious of cyclists . 

g/Continue the Catch basin Grate Replacement program. 

h/Review practices for safe cycling during construction. 

2/ Bikeway 
Network    

 

a/Increase the bicycle network with an additional 1000km of 
bikeways. 

b/Develop a cycling map available for the general population, and 
on the City’s website. 

c/Increase maintenance of bikeways through inspection of 
pavement, bikeway signs and amenities, development of a policy 
for winter maintenance of bikeways. 

d/Identify high collision and injury locations. 

e/Increase police presence through increased enforcement of illegal 
parking/stopping in bicycle lanes and increased off-road path 
patrols. 

f/Establish a connected bicycling network. 

3/ Safety and 
Education 

 

a/Create a bicycling safety partnership. 

b/Review bicycling collisions that have occurred in order to 
determine the priority education, enforcement and infrastructure 
that would reduce traffic accidents. 

c/Increase access to CAN-BIKE courses. 

d/Request Ministry of Transport of Ontario (MTO) to play a larger 
role in cycling regulation, funding, and developing safety measures. 

4/ Promotion 

 

a/ Develop a bike-to-school program which will identify the safest 
routes to cycle in Toronto. 

b/ Take a leadership role in cycling by encouraging City employees 
to cycle to work 

5/ Cycling and 
Transit 

 

a/Collaborate to develop a survey conducted by the City, Go 
Transit, and the Toronto Transit Commission (TTC) of bike-and-
ride activity every two years (City of Toronto, 2011). 

6/ Bicycle Parking 

 

a/ The City’s Transportation Services Division develop a city-wide 
bicycle parking program, which includes the installation of 1,000 
new post-and-rink bicycle stands per year a Bike-and-Ride Survey. 

b/Create alternative bike parking facilities for various public 
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spaces. 

c/Increase research on the most effective bicycle storage facilities. 

d/Develop a strategy for reducing bicycle theft. 

 

The Mayor’s new plan for cycling infrastructure consists of two main 

components: a 100km network of off-street bike trails; and the completion of critical on-

street bike lane connections where the community supports them and where they do not 

impede traffic flow (City of Toronto, 2011). His plan also calls for the assessment of 

fourteen kilometers of separated bicycle lanes in the downtown core of Toronto (City of 

Toronto, 2011). This “multi-year Bikeway Trails Implementation Plan”, which primarily 

focuses on off-street trails, will be submitted to Toronto council in the fall of 2011 for 

approval (City of Toronto, 2011).  $42.7 million is the estimated cost for the cycling 

infrastructure (on-street bikeways, bikeway trails, and bike parking) over 2011-2015 

(City of Toronto, 2011). 

4.3 Government Document, Interviews, and Observation: Themes 

4.3.1 Vancouver: Infrastructure 

I arrived in Vancouver, British Columbia on the 1st day of June, 2010 and 

departed the city on June 6th. During this time, I conducted interviews with government 

officials, cycling advocates, and urban planners. Upon my arrival at the Vancouver 

airport, I was encouraged by the ease with which I was able to transport my bicycle and 

gear using Vancouver’s Skytrain (a light rail  automated train system). There were no 

issues in placing my bike on the train, and plenty of space to do so. Upon reassembling 

my bike in Vancouver, I was ready to explore the city. From June 2 to 6, I spent the days 

riding the major arteries of the city, as well as meeting with participants for interviews.  
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As seen in Figure 1, Vancouver is noted for expanding its cycling facilities, 

traffic-calming of neighbourhoods, and continuously improving education and training of 

motorists and cyclists (City of Vancouver, 2011; Winters et al, 2007).  

 

Figure 1: Traffic calming speed bumps and signed bicycle routes in residential 
neighbourhoods, close to major Vancouver roads, act as an alternative to cycling on 
congested roads.  

As of 2009, Vancouver had more than 300 kilometers of on and off-road cycling 

lanes, and it continues to increase the number of cycling lanes (City of Vancouver, 2009).  

 Vancouver is increasing its network of cycling infrastructure, in large part, by 

focusing on separate bike paths and lanes (City of Vancouver, 2009; Pucher & Buehler, 

2005) (Figure 2) . From 1990 to 1999, Greater Vancouver spent almost six million dollars 

on bikeway facilities (City of Vancouver, 2009). Translink, the regional transport 

authority for Greater Vancouver, was established in 1999. Since then, Vancouver has 

increased funding for cycling infrastructure to several million dollars a year, financed by 

a portion of the gasoline tax (City of Vancouver, 2009). 
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Figure 2: Separated bike paths in Vancouver 

The Transportation Master Plan for Vancouver emphasizes that the city must 

accommodate the unique needs of cyclists at intersections (City of Vancouver, 2009; 

Pucher & Buehler, 2005). For example, “Cyclist-activated” traffic signals, which are a 

result of the plan, are available at many locations throughout the city (Figure 3) (Pucher 

& Buehler, 2005).  
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Figure 3: A cyclist traffic signal available found throughout Vancouver intersections 

 

While in Vancouver, these push-button traffic signals proved to be extremely 

effective as they eliminated the need to dismount from a bicycle to press a traffic-

crossing signal and are easily accessible to any cyclist riding a bike on the road.  One 

Vancouver cycling advocate stated in reference to cycling infrastructure within 

Vancouver that: 

 “There’s a lot of conveniences…the buttons are in the right places so you 
don’t have to go to the side. It gives the cyclist more confidence because more 
cyclists are aware”  (3).  

One of the most significant contributions that Vancouver has made to increase 

cycling rates is the use of traffic calming techniques in residential neighbourhoods to 

facilitate the use of routes through residential areas as alternative travel routes for cyclists 
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(City of Vancouver, 2011; Pucher & Buehler, 2005). This has been accomplished by 

adding medians, traffic circles, reduced speed limits, creation of artificial dead-ends for 

motor vehicles that allow cut-through passages for cyclists (Figure 4) (Pucher & Buehler, 

2005).  

 

Figure 4: Artificial dead-ends for motor vehicles that allow cut-through passages for 
cyclists 

Within some residential areas, not far from congested urban roads, I found myself 

cycling in an environment of planted boulevards and minimal traffic.   I found the cut-

through passages, which only permit passage of cyclists, pedestrians, and local motor 

vehicle traffic in certain residential neighborhoods, to be an excellent alternative to 

congested city streets. The city also used well marked signs on main arterial roads to 

direct cyclists to less congested routes (Figure 5).  
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Figure 5: Well marked signs on main arterial roads to direct cyclists to less 
congested routes 

One of the most unique infrastructure trends within the city was the use of large 

maps on street corners that are oriented for cyclists and pedestrians (Figure 6). The maps 

highlight all of the cycling infrastructure within the city, as well as alternative routes in 

residential areas for individuals who do not feel comfortable cycling on major roads. I 

employed the use of these signs several times throughout my stay to orient myself. It was 

with the use of these signs and bike symbols on street signs that allowed me to discover 

the advantages of alternative route residential riding. 
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Figure 6 Large maps allow cyclists, pedestrians, and tourists to orient themselves 
within Vancouver.  

 Cycling infrastructure was a very prominent theme in the interviews with 

Vancouver respondents. Most Vancouver participants spoke positively about 

Vancouver’s cycling infrastructure, noting innovative solutions, a strong political will, 

and a strong cycling culture as some of the reasons for Vancouver’s extensive and 

growing network (1, 2, 3, 4). A Vancouver government worker, involved in the planning 

of the cycling network and policy claimed that a well connected local street bikeway 

system has been “the strongest driver in tripling modal share in the past 15 years” (2).  

Respondents also noted the variety of facilities, such as on and off road cycling lanes, and 

traffic calming in residential neighbourhoods (2, 3). The connectivity of cycling lanes 

was also echoed in the coordination between active and public transportation: 
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 “one of the things that makes cycling so convenient here is the mix of 
public transport and cycling…..there are two racks on every bus….Then you can 
take your bike on the Canada line (light rail transit)  and there is even a spot on 
the Canada line where you put your bike”(3).  

 A common idea expressed throughout almost all of the interviews was that, 

although Vancouver’s cycling network is quite comprehensive and fairly well connected, 

“there’s always room for improvement” (2,) (3, 4, 5) The interviews facilitated 

interesting insight into the development of Vancouver’s cycling infrastructure, current 

projects, and future initiatives. Infrastructure within Vancouver is best articulated by 

some of the responses from Vancouver interview participants. Although the general 

attitude towards infrastructure within Vancouver was positive, recommendations to 

improve cycling infrastructure tended to overlap with the theme of safety. Many of the 

respondents indicated that increased rates of cycling cannot be increased unless the 

relationship between perceived and actual safety on roads and cycling infrastructure is 

recognized. A Vancouver based leading academic asserts that: 

 “We should be designing infrastructure that families feel comfortable 
with their elderly parents and their children. If we’re not designing with that in 
mind, then we’re not going to have the feeling that cycling is a transportation 
option” (4).  

Several respondents cited new cycling infrastructure, such as the Burrard Bridge 

cyclist lane, as excellent examples of Vancouver’s commitment to the cycling community 

(1, 3, 4, 5) (Figure 7).  
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Figure 7: Burrard bridge cyclist lane.  

The location I inhabited during my stay in Vancouver required me to ride on this 

separated bike lane every day (see figure 7). The lane made me feel safe and asserted my 

place as a vehicle on the road. The City’s Master Plan for cycling also articulates a very 

thorough and comprehensive calculated planning process which includes the participation 

of local residents, business owners, cycling advocates, cycling advocacy groups, urban 

planners, and government staff. The response to these well-researched innovative 

solutions that were designed with the input from multiple perspectives was clearly 

reflected in my attitude towards cycling within Vancouver and responses from 

Vancouver interview participants.  For example, one former city councilor and avid 

cycling advocate referred to the separated bicycle lane trial on the Burrard Bridge as: 

  “Awesome! People thought it couldn’t be done and it was tried before 
and it didn’t work…. for reasons I’m not clear about…it seems to be working 
really well”  (1). 
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 Throughout my stay, high volumes of cyclists created a feeling of a true cyclist 

culture within the city. The cyclist culture was facilitated with an abundance of off-road 

recreational pathways, cycling lanes, and large amounts of cyclists viewed throughout the 

city. Within Stanley Park, a staple tourist destination, the City has installed a cyclist lane 

and pedestrian lane throughout the area (Figure 8). Already knowing Vancouver was to 

be a cycling conducive city, I was genuinely excited at the number of residents and 

tourists I viewed cycling each day. It was clear to me that cycling has asserted its place 

within the city. 

 

Figure 8: Recreational Bicycle Paths in Stanley Park 

4.3.2 Calgary: Infrastructure 

  I arrived in Calgary on June 19th  and left June 24th 2010. My notes from the first 

day state “the City is confusing for a tourist. There are very few cyclists on the road, and 

the network seems very fragmented”. However, after a full day guided tour of much of 
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the city on bicycle, I understood the context upon which the high rates of cycling within 

Calgary are based.  The guide, a cycling enthusiast and one of the interview participants, 

led me through some of Calgary’s many kilometers of off-road cycling infrastructure, 

known as Multiple User Pathways (MUPs), which were extremely pleasant to ride on and 

had great views of the City. Currently, with over 580 km of bicycle pathways, Calgary 

has the most kilometers of bicycle lanes of any city within Canada (City of Calgary, 

2011).  Two hundred and sixty kilometers of the lanes are on-road facilities. Yet, the only 

significant cycling lanes within Calgary are present on 9th Avenue (eastbound) and 11th 

Street (westbound) (Dorner, 2011). Some utilitarian cyclists refer to the multiple use 

pathways as limiting (7). The speed limit was 20km/hour for a cyclist and there was an 

abundance of pedestrians on the shared pathway.  

 My touring notes indicate several attempts at arranging interviews with 

government officials, urban planners, academics, and cycling advocates, yet I would later 

find Calgary to be the city in which I would try the hardest to obtain interviews, with the 

least success.  In one case, the bicycle ride to one interview actually took in excess of two 

hours as the city is extremely sprawling. I can recall attempting to bike throughout the 

city each day, and because I did not feel safe on the road, I would often get off my bike 

and walk it on the sidewalk to my destination. After having biked throughout Vancouver 

and on the Trans-Canada highway without ever having felt anxiety due to riding next to 

traffic, I began to understand the culture of, and insignificant role of utility cycling within 

the Calgary. My journal also recalls a specific encounter on the C-train, Calgary’s light 

rail transit system, in which a transit employee told me to “get in that corner”, referring to 

a small area on the train outlined in red designated for cyclists. Having already noticed 
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the small area fully occupied by a single cyclist, the next problem was fitting in. The lack 

of innovative cycling infrastructure made it difficult to obtain pictures related to cycling. 

Generic cycling infrastructure, such as “share the road” signs and poorly designed 

painted. The painted line infrastructure was evaluated as poor based on the disconnect of 

infrastructure observed throughout the city. Painted on lines that ended abruptly were the 

most common cycling-related features of Calgary (Figure 9).  

  

Figure 9: ‘Share the road’ sign in Calgary, AB.   

 Cycling infrastructure was one of the most prominent themes in the interviews 

with Calgary respondents. It is important to note that the interviews took place during the 

summer of 2010 (before Calgary’s cycling master plan had been approved by City 

council in June 2011). Most respondents recognized several problems with Calgary’s 

cycling infrastructure. One point that was commonly raised involved the extensive off-

road (recreational) bicycle network (Multiple Use Pathway), compared to the lack of on 
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road cycling facilities. One Calgary cycling advocate and cycling oriented business 

owner expressed concern with this issue: 

“When you get downtown, what do you do? We know it’s a problem. It’s 
sort of that last mile problem…and we just don’t quite have a solution yet. That’s 
one of the essential problems in Calgary” (8).  

 Another respondent referred to the layout of Calgary itself as a potential problem for 

cyclists: 

 “Apart from the design of Calgary as a city…Calgary is one of the least 
dense cities in Canada….it’s far too low for transit to even be viable outside of 
rush hour. It’s a terrible design for a city” (9).  

 All respondents spoke to the issue of transit integration, cycling, light rail, and bus 

transportation:  

“Transit integration is a hot topic. 90% of bike racks on buses are on buses 
that service suburban communities…..it absolutely makes no sense. The only 
reason those bike racks exist is because they were paid for by advertisers” (8).  

In brief, within Calgary, infrastructure was viewed as the most significant 

deterrant to cycling (7, 8, 9, 10). One government-related participant went as far as 

saying “In terms of importance, certainly for me, I’m working towards implementing the 

network and putting in the network” (10).  By the end of my stay, after being honked at 

countless times, the animosity between “ road cyclists” and the city in general seemed 

overtly apparent. I departed the city on June 23rd headed towards the next city case study 

- Ottawa. 

4.3.3 Ottawa: Infrastructure 

 Having spent weeks traveling on the road, with unforgettable views and 

experiences, and making excellent time, arriving in Ottawa on July 24th (the furthest east 
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I would travel) was bittersweet. Upon arrival to Ottawa, I rode my bike to Capital Hill for 

the first stop. Ottawa’s National Capital Commission (NCC) has an extensive off-road 

pathway system. This proved to be extremely useful when I was required to travel to 

different areas of the city for interviews. I could avoid congested streets and arrive at my 

destination with ease. I was impressed with the number of cyclists within the city, the 

amount of tourists who utilized cycling to get around, and the number of businesses that 

capitalized on tourism and cycling. 

 Ottawa is noted for its’ extensive recreational pathway system. Ottawa has 

designated Bikedays on Sundays, and, like Toronto, participates in the Bixi Bike rental 

program; a bike sharing initiative which allows users to rent bicycles using a credit card 

and deposit them at various parking stations throughout a city. As of July 10, 2011, the 

City of Ottawa has a segregated bike lane on Laurier Avenue and the city provides over 

6000 bike parking spaces (City of Ottawa, 2011; Pucher & Buhler, 2005). Because the 

National Capital Commission contributes pathways to the Ottawa and Gatineau region, 

the number of kilometers of cycling pathways within Ottawa often is representative of the 

entire Ottawa/Gatineau region (City of Ottawa, 2011) (12). Within this area, there are 

about one hundred and seventy kilometers of recreational pathways (City of Ottawa, 

2011). 

 Ottawa boasts excellent coordination of cycling with public transport (Pucher & 

Buhler, 2005). This has been accomplished through bike storage facilities at all light rail 

(O-train) as well as express bus (Transitway) stops (Pucher & Buhler, 2005). The city 

continues to increase the number of buses equipped with bike racks (Pucher & Buhler, 
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2005). Ottawa permits bikes on their light rail transit system (O-train) at all times of day 

(Pucher & Buhler, 2005).  

 Ottawa zoning and building codes require bike parking for certain types of 

commercial land use (Pucher & Buhler, 2005). Further, they provide incentives for 

builders to provide cyclist facilities such as shower facilities (Pucher & Buhler, 2005).   

 As with the other city case studies, the theme of infrastructure dominated many of 

the Ottawa interviews. Opinions regarding cycling infrastructure within Ottawa varied 

immensely. Some respondents felt that the National Capital Commission off-road 

pathway system (federally funded) should not be a priority in supporting a complete 

cycling network. One Ottawa urban planner stated that the cycling network: 

 “is not entirely complete. There are big sections that just end. A good 
example is at the foot of the canal, if you want to continue east you have to go 
through some busy streets on Byward market” (11). 

 The mixed feedback was also displayed in the implementation strategy of 

Ottawa’s cycling infrastructure:  

“It’s hard to say we have this ten year plan, when along the way you’ve 
got to get all those approvals that you don’t really have full approval over” (12).  

Some respondents were great supporters of Ottawa’s recreational pathways 

provided by the National Capital Commission, while others were critical of the lack of 

cycling infrastructure within the downtown core (11, 12, 13, 14). The variance in 

perceived importance of infrastructure can be deduced from the following statements; 

“There’s that question of ‘why do we need to build more cycling 
infrastructure if no one is cycling? Well no one is cycling because there is no 
infrastructure.” (11). 
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This is unlike another response from a local bicycle related business owner: “We 

are spoiled rotten when it comes to bike lanes and paths. Is it enough? No one is ever 

going to say it is enough.” (13). 

 After bicycling many of the streets and reviewing the goals of the Ottawa Master 

Plan, it is clear that Ottawa has been fairly successful in implementing its main goals 

related to infrastructure within the Cycling Master Plan.  An active participant in cycling 

committees and government within Ottawa stated that:  

“the progress (of infrastructure) has been significant. The initial goal was 
probably overly optimistic in terms of timelines. Ten years is not really a long time if you 
are talking about re-envisioning the whole network and recognizing that all those goals 
are contingent on still getting political support for each and every, or a great majority of 
projects” (14).  

 Finally, theft as it relates to infrastructure within the City was also commonly 

referred to (11, 13, 14). An urban planner stated that: 

  “Theft is a deterrent to commuting….I don’t need someone to watch my bike but 
I need to feel confident that I can leave it in a number of places” (11).  

4.3.4 Toronto: Infrastructure 

In Toronto, much like Calgary, I found riding in the core of the city to be quite 

intimidating. The prevalence of cyclists was higher, but the proximity to traffic on busy 

arterials made staying alert imperative. The narrow city streets also made cycling on the 

road a dangerous undertaking. Toronto has some innovative solutions to cycling. I 

noticed a high volume of bicycle “post and ring” facilities to lock bikes as well as bicycle 

storage lockers throughout the city (a large number at city hall).  With this being the final 

city of study, and being able to compare it with my other experiences, I felt that Toronto 

lacked key infrastructure in most parts of the city.  
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 It is important to note that understanding the nature of cycling infrastructure in 

Toronto, and its future direction, is extremely difficult to predict. When Rob Ford was 

elected Mayor of Toronto on October 25th 2010, it was clear that Toronto was about to 

shift its approach to cycling. As an outspoken opponent of on-road cycling, Ford is 

planning for a city that advocates physically separated bike lanes and off road bike 

facilities. To date, Mayor Ford has made some controversial decisions regarding cycling. 

Before he was elected, he had been quoted as saying: 

 “Every year we have dozens of people who get hit by cars or trucks.  My heart 
bleeds when someone gets killed, but it’s their fault at the end of the day” (Rob Ford, 
March 7, 2007).   

 Recently, in a vote of 28 to 9, Toronto’s city council approved Mayor Ford’s plan 

to remove painted bike lanes on Jarvis Street, Birchmount road, and Pharmacy Avenue, 

to be replaced with a separated lane on Sherbourne Street (CTV, 2011). With the new 

council searching for ways to save money, many cyclists are skeptical that the promise of 

a new separated lane will materialize (15) (Cruickshank, 2011). The lanes scheduled to 

be removed initially cost $75,000 to install a year ago, and will be removed at a cost of 

$200, 000 (CTV, 2011; Nickle, 2011). The rationale for lane removal reflects the belief 

that roads are major arterials and should be motor vehicle oriented and cyclists should 

ride on separated or off-road facilities that will be implemented in the future (CTV, 

2011).  Ford plans to create a 100-km network of trails separate from roadways (CTV, 

2011).  

  Toronto’s cycling infrastructure network has been described as inadequate, 

lacking, and disconnected (15, 16, 17). This, in part, is due to many painted bike lanes 

that begin and end suddenly with very few easy or safe connections between them 
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(Cruickshank, 2011). The City of Toronto (2011) has 5,600 km of roads, 117km of which 

contain bike lanes(City of Toronto, 2011). The city also has 168 km of off road bike trails 

(City of Toronto, 2011).  As stated, one of the most common complaints with cycling 

lanes in Toronto is that the majority of lanes are “neither continuous nor connected” (15, 

16,  17) (City of Toronto, 2011). The lack of connectivity is often credited to Toronto’s 

streets, which are “markedly narrower than other jurisdictions in North America” (City of 

Toronto, 2011).  Half of the bicycle lanes were created by narrowing existing motor-

vehicle lanes or widening the roadway (City of Toronto, 2011). For the other 57km of 

roadway, bicycle lanes were established by completely removing one or more traffic 

lanes (most commonly reduced from four lanes to two) (City of Toronto, 2011).  For 

these roads, traffic volumes were sufficiently low to allow a reduction in lanes (City of 

Toronto, 2011).  

 Toronto also has started a small Bixi bike share program that allows citizens to 

use a credit card to rent a bike at an hourly or daily rate and return it to one of several 

stations within a specific area of Toronto (City of Toronto, 2011). The program currently 

serves the area within Spadina Avenue to Jarvis Street and from Bloor Street to Queens 

Quay (City of Toronto, 2011). Through personal observation, it seems as though the 

program is not as successful as it has been in other cities, such as Ottawa, where the Bixi 

bikes are available. The observations that led to this conclusion included viewing few 

individuals on Bixi bikes throughout the city as well as many Bixi bike parking stations 

with large amounts of bikes not in use.  
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 One of Toronto’s greatest cycling infrastructure assets is the extensive use of 

bicycle signage, traffic calming in residential neighbourhoods such as speed bumps, 

reduced speed limits, and planted boulevards (Figure 10)  (Pucher & Buhler, 2005).  

 

Figure 10: A bicycle sign in Toronto.  

In my experience, and the experience interview participants, traffic calming 

makes cycling on shared streets a safer and more appealing alternative (16, 17). As with 

many other cities, Toronto offers a detailed map of cycling. In 2004, Toronto introduced 

a uniform network signage system which provides clear “easier-to-follow” directions, 

and improved connectivity between bikeways on and off-road (Pucher & Buhler, 2005).   

 The City of Toronto has recognized that one of the most important factors in 

increasing rates of cycling within an urban setting is the adequate provision of bicycle 

parking infrastructure. Because of this, the city guides itself by the principle that secure, 

convenient bike parking must be readily available at all cycling destinations (City of 
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Toronto, 2008)(Figure 11). In addition to installing over 15, 000 post-and-ring bike racks 

across the city, Toronto has been one of the pioneers in obtaining bicycle lockers 

throughout the City (Figure 11)  

 

Figure 11: A bicycle locker in Toronto. 

 

Figure 12: Toronto’s well-know post and ring bike racks. 
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The City of Toronto asserts that bicycle lockers provide secure long-term bicycle 

parking which encourages commuter cycling (City of Toronto, 2008). A Toronto cycling 

structure engineer stated that in the future, the City may: 

 “Move to big bike stations. (There is) one at union station, (which has) 
space for about 180 bikes. And bike lockers are being expanded, we continue to 
use them but not everybody is a fan of bike lockers. There are space limitations 
and some people have aesthetic objections”  (18). 

 As with the other city case studies, the interviews within Toronto focused heavily 

on infrastructure. In general, infrastructure within Toronto was viewed negatively (15, 

16, 17, 18). A cycling infrastructure city engineer explored this frustration when he/she 

stated “as you are doing it (infrastructure) in pieces, it is a challenge because you don’t 

have the whole network.” (18).  Similarly, another cycling advocate with a paid job 

focusing on cycling advocacy stated that ‘the rate at which we’ve actually improved the 

network is abysmal’ (15).  Many respondents cited lack of infrastructure, fragmented 

lanes, and narrow city streets as major contributing factors for their negative response to 

cycling infrastructure in Toronto (15, 16, 17).  In reference to Toronto’s narrow streets, 

one cycling advocate maintained that: 

 “The challenge that we have..is when you’re retrofitting something into a 
facility, in order to put something in, you naturally have to take something out” 
(15).   

Another respondent explained the situation in saying: 

 “We have existing streets, streets that are well established, a lot of uses 
are well established within the street in terms of …traffic lanes, parking, those 
kinds of things” (16).  

This quotes from the interviews indicate that Toronto’s existing infrastructure 

presents unique challenges to introducing new cycling infrastructure that may reduce the 
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amount of perceived or actual limited space for motor vehicles. Similar to many other 

municipalities the city has addressed the issue of narrow streets with sharrows (chevron 

arrows and a bicycle symbol painted on roads in lieu of bicycle lanes) (Figure 13): 

 “In the past we didn’t have an ability to have a bikeway connection on a 
major artillery that didn’t have a bike lane. With the sharrows, we’re able to have 
wider bike lanes” (18).  

 

Figure 13: A sharrow symbol in Toronto. (Flack, 2010). 

 Another cycling advocate felt that sharrows are not the solution as Toronto is at 

capacity: ‘Adding bike lanes is one of the cheapest and fastest ways to reduce the 

capacity. Getting people to understand the benefit of that infrastructure is what we need 

to do’ (15).  

 Lack of infrastructure itself was also a common idea posited by many of the 

participants.  The cycling engineer in Toronto stated that “one of our biggest challenges 

is that we don’t have many continuous east west (cycling) routes” (18). At the time the 

interviews took place, there was “a lot of interest in physically separated bike lanes” (18).   
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4.3.5 Vancouver: Safety  

 Recent statistics indicate that cycling safety has increased significantly in metro 

Vancouver. Within the city, cyclist accidents decreased from 728 in 1992 to 229 in 2003 

(Pucher & Buehler, 2005). Similarly, cyclist fatalities decreased from an average of three 

per year in the 1980s to one per year in 2003 (Pucher & Buehler, 2005). These rates are 

continuing to decrease (City of Vancouver, 2011). 

 Since 1995, helmet use, and front and rear lights have been mandatory for cyclists 

throughout British Columbia (Pucher & Buehler, 2005). Further, the provincial driving 

manual for motorists, known as the “Safe Driver’s Guide”, includes a section called 

“Share the Road” that emphasizes the importance of respecting cyclists and their right to 

be on the road (Pucher & Buehler, 2005). It also states that motorists should drive in a 

way that anticipates dangerous situations in order to reduce likelihood of crashes with 

cyclists (Pucher & Buehler, 2005).  

Within the Vancouver interviews, the concepts of safety and infrastructure were 

closely related. Many respondents believed that safety is most significantly related to 

cycling infrastructure within the City (2,4,5). A cycling advocate affirmed this belief in 

stating that “there are many people who just won’t bicycle unless there is a completely 

connected bicycle network because (they feel) it’s not safe” (5).  

  Many respondents also recognized the difference between perceived and actual 

safety (1, 2, 3, 4, 6): “The big barriers are questions of safety or perceived safety. These 

are also some very practical questions cycling advocates often miss” (2).  Interestingly, 

some respondents spoke to the issue of safety, cycling, and motorists and were 
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sympathetic to the motorists (1, 5). One cycling advocate and cycling committee member 

claimed “motorists have a right to use the road and cyclists are unsafe in a number of 

ways. Motorists can get very upset with reason” (5).  

4.3.6 Calgary: Safety 

 A study of Calgary residents claims that 59% of these individuals would like to 

bike more often (City of Calgary, 2011). However, 64% of the same respondents reported 

that they do not feel safe riding a bicycle in Calgary (City of Calgary, 2011). As 

previously stated, much of Calgary’s cycling network consists of Multiple Use Pathways 

(MUP) (Lea, 2007). This ideal stemming from the 1970s of designing purely recreational 

facilities for cyclists now needs to be reconciled with the demand for safer utilitarian 

cycling facilities (Lea, 2007). Calgary’s new cycling master plan has been designed to 

address this problem.    

 For younger cyclists, Calgary’s Safety Council offers a summer safety bicycle 

camp (CSC, 2011). This camp is a “multilevel bicycle safety program for cyclists” aged 4 

to 12 (CSC, 2011). Currently, the program is not funded.  During my observation, I found 

the safety of cycling within the City to be questionable. I was apprehensive to ride in the 

denser parts of the downtown core as there were many cycling lanes that started and 

ended with no warning. I felt alienated on roads as I was often honked at. I would later 

find that the unsafe riding conditions I experienced while cycling in Calgary would be 

completely surpassed by Toronto.  
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4.3.7 Ottawa: Safety 

 Similar to Vancouver, the issue of safety and infrastructure were closely related 

themes in Ottawa. When asked about the safety of cycling within Ottawa one urban 

planner responded: 

 ‘If you want a cycling community you have to make it safe enough to 
grow up cycling and make it a reasonable mode or option for transportation”(11).   

A similar question posed to another interviewee triggered quite a different 

response, which demonstrates the conflicting views on the relationship between safety, 

infrastructure and funds allocated to increase safety through cycling infrastructure:  

“We’re sharing the same infrastructure (as motor vehicles), which brings 
issues of safety, and I don’t think we should be separated. Separate bike lanes are 
great…..if you had an endless pot of money, sure lets put in separate bike lanes 
like they have in several European cities. We live in a country that freezes. We do 
know how to build roads but we get into these issues with money to build them.”  
(13) 

 In the week that I cycled Ottawa, I had no issues with safety. This may have been 

a result of the National Capital Commission recreational pathways that I utilized on a 

daily basis to get to interviews as well as the significant improvements to cycling 

promotion, information, and infrastructure that is present. I enjoyed riding on roads and 

did not feel unsafe riding in the downtown core, even when cycling lanes were not 

present during weekends and weekdays.  

 Ontario provincial law requires helmet use on bicycles up to the age of 18 

(Highway Traffic Amendment Act, 1992). Ottawa has been successful in encouraging 

cyclists of all ages to wear helmets. Within the city, 68% of all cyclists wear helmets 

(City of Ottawa, 2003; Pucher & Buhler, 2005). In comparison to other rates of cycling, it 
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was determined that this rate is one of the highest in Canada.  A study conducted by the 

City of Ottawa, found that 50% of non-cyclists are interested in cycling, but cite lack of 

confidence on roads as the primary deterrent to cycling (City of Ottawa, 2011). A similar 

study conducted by Ottawa found that increased rates of cycling actually reduced 

collision rates on roads (City of Ottawa, 2011). 

 As a result of several serious cycling accidents, the City of Ottawa was directed to 

make recommendations to implement a continuous program to improve safety of cyclists 

on roads (City of Ottawa, 2011). The City approved the Cycling Safety Evaluation 

Program (CSEP) on April 7th 2010 (City of Ottawa, 2011). The CSEP has allowed City 

departments and external stakeholders to engage with each other and share information, 

to establish and propose ongoing cycling safety initiatives (City of Ottawa, 2011). So far, 

problem areas within the city have been identified through surveys, long-term accident 

data, and measures of roadway usage (City of Ottawa, 2011).  

4.3.8 Toronto: Safety 

 Toronto is notorious for its perceived unsafe downtown core for cyclists. As one 

former Toronto resident (now residing in Ottawa) claimed “I would never ride with (my 

child) in Toronto and I am a huge advocate of city cycling and I would not do it there” 

(11). As I cycled the streets, I found the disconnected or incomplete cycling infrastructure 

in the downtown core made me feel as though my personal safety was at risk. After 

riding on the Trans-Canada for over two months, the Toronto downtown core was one of 

two areas (the other Calgary) where I felt completely unsafe riding a bicycle. 



78 
 

 The safety of cycling in Toronto is reflected in the 2003 Toronto Bicycle/Motor 

Vehicle Collision Study which revealed that there were 2,572 reported car/bike collisions 

between January 1, 1997 and December 31, 1998 (City of Toronto, 2003). The average 

age of cyclists involved in collisions was 29.6. At the time only 31% of cyclists wore 

helmets, even though Ontario provincial law requires helmet use on bicycles up to the 

age of 18 (City of Toronto, 2003; Pucher & Buhler, 2005). As with most cities, the most 

common location of a collision was at an intersection, with roughly half of the cyclists 

riding on a sidewalk at the time of the collision (City of Toronto, 2003). 

 Although safety was not significantly addressed within the Toronto interviews, 

most respondents acknowledged the relationship between perceived safety on Toronto 

streets as a deterrent to potential cyclists (15, 17).  

4.3.9 Vancouver: Education and Promotion 

 Like all of the case study cities, the nationally recognized CAN-BIKE cyclist 

education program is offered at limited facilities within Vancouver, and operated by 

Cycling BC for adults who are interested in learning to bike. This program is not funded 

by the city. (Pucher & Buehler, 2005).  

 When I arrived in Vancouver, Bike Month was taking place, a month long 

promotional and educational event in which people are encouraged to ride their bikes 

through a succession of daily events (Figure 14). I found the events to be fun, educational 

and useful (I took part in a bicycle workshop). To promote cycling, Vancouver also has 

been successful with its participation in the Commuter Challenge a nation-wide event that 

promotes friendly competition among organizations and cities to determine who can 
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convert the highest percentage of employees using single occupancy vehicles to the use 

of healthier and cleaner modes of transport such as walking, cycling, transit, carpooling, 

and telecommuting (City of Vancouver, 1999, BEST, 2005).  

 

Figure 14: A Bike to Work Week event in Vancouver (Bike Vancouver, 2010).  

 Like many municipalities, Vancouver has recognized the significance of internet 

technology as a powerful asset in regional level governments, as it can facilitate increased 

interactions between citizens and city councils (Kinder, 2002). The City provides varying 

information online, including access to the cycling Master plan, and city maps (City of 

Vancouver, 2011).  

 The main cycling advocacy groups within Vancouver are “Better 

Environmentally Sound Transportation” (BEST) and the “Vancouver Area Cycling 

Coalition” (VACC) (City of Vancouver, 2011; Pucher & Buehler, 2005). These two 

groups promote cycling through the use of educational programs, developing a cycling 

information database, lobbying provincial and municipal governments for improved 
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cycling policies, and organized seminars and bike rides (City of Vancouver, 2011; Pucher 

& Buehler, 2005). 

 Vancouver offers a convenient pocket-sized map of the city, which highlights 

cycling routes(Figure 15). As previously discussed, at many intersections, there also are 

large maps that provide cyclists with an understanding of their location within the city as 

well as the most convenient cycling routes in the area. I found these to be one of the most 

useful ways to orient myself within the City. 

 

Figure 15:  A pocket size map of Vancouver which highlights major cycling routes 
throughout the city (City of Vancouver, 2010).  

 All interview respondents were well informed with issues of cycling education 

and promotion, stating interesting ideas that have been, or could be implemented to 

increase rates of cycling. It is clear from my interviews and my observation that 

Vancouver has placed a strong emphasis on cycling education and promotion. This was 

exemplified through many of the planned activities I observed during Bicycle Month in 

Vancouver.  Many participants explicitly stated the requirement for social marketing to 

“normalize” cycling (1, 2, 5). One government official stated that “social marketing is 

probably the most important factor in terms of normalizing bicycle use” (2).  The 

government worker went on to explain that “the need for social marketing is not just for 
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potential cyclists to get them to cycle, but to everyone”. A cycling advocate and cycling 

committee member within Vancouver had similar sentiments when they stated “to 

promote cycling in Vancouver I think just continuing to expand the possibilities of safe 

roads would be helpful” (5).  

 Respondents agreed that the current municipal government is improving within 

the area of promotion because the government has articulated “a very strong focus on 

environmental sustainability” (2, 1, 3). The city has appointed a panel to come up with a 

series of recommendations (2).   In brief, the importance of education seemed very 

important for all respondents.  This idea that cycling education and promotion is 

extremely important is best articulated by a statement that a Vancouver cycling advocate 

made in saying “I wouldn’t be on the road right now if I hadn’t had some sort of 

organized education program as a kid” (3).  

4.3.10 Calgary: Education and Promotion 

 Similar to many other cities, Calgary supports sustainable transportation 

initiatives, such as cycling, for which it promotes enrollment in the 2-day CAN-BIKE 

program, developed by the Canadian Cycling Association (City of Calgary, 2011). This 

program teaches cyclists how to ride with traffic, flat tire repair and basic bicycle 

maintenance, special bicycle handling skills to avoid traffic hazards, equipment/clothing 

selection, and endurance basics (City of Calgary, 2011). The City website also provides 

links to “plan your bike trip” tips on all-season riding, updates on new and upcoming 

cycling facilities, cycling education programs (CAN-BIKE), cycling resources and 

related links (City of Calgary, 2011).  Cyclists are encouraged to email the city if there 
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are certain issues pertaining to cycling that need to be addressed (City of Calgary, 2011). 

Currently, one of Calgary’s most successful promotional activities is the cycling-centered 

festival “Cyclepalooza” (Bike Calgary, 2011). In 2006, The City of Calgary published the 

“On-street Cycling Safety Brochure”, which outlines basic traffic skills, cycling hazards, 

bicycle handling skills, and proper procedures for bicycle safety checks (City of Calgary, 

2006).   

 All four Calgary respondents felt that the city is not providing proper education or 

promotion of cycling, yet maintain it is an important factor in increasing rates of cycling 

ridership (7, 8, 9, 10). Moreover, most respondents recognized that cycling promotion 

and education are closely related and an important tool which can be utilized to increase 

rates of cycling: A cycling advocate within Calgary echoed this feeling in saying that” 

“The City doesn’t want to take away (lanes) from cyclists but they haven’t 
addressed the other needs. Education should be a crucial part of the plan. If people 
don’t know how to use a facility they are not going to use it. We really have no 
means of educating at this point” (7).   

The concept of marketing to the entire Calgary population as an effective element 

of cycling education also was raised by several respondents (8, 9). One respondent stated 

that “you can’t just target cyclists. Some people still don’t think bikes belong…we know 

the power of marketing” (8).  This quote indicates that in order to improve rates of 

cycling, an effective marketing strategy should include targeting non-cyclists.  

4.3.11 Ottawa: Education and Promotion 

 Themes of education, promotion and safety were closely related in the Ottawa 

interview responses. Because Ottawa is Canada’s capital, and a large tourist destination, I 

had no trouble finding information centers which distribute free maps oriented for 
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cyclists and pedestrians, and advertisements for cycling businesses. When I arrived in 

Ottawa at Parliament Hill, cycling information was readily available at a tourist 

information center. This included documents such as City maps, promotional tours, and 

city guides for popular cycling destinations.  Many businesses within Ottawa recognize 

the market for cycling within the City, as Ottawa is a large tourist city and have used this 

to their advantage (13). Ottawa respondents spoke positively about the education 

provided for Ottawa citizens as well as emphasizing that education of cyclists and 

motorists is one of the most important factors in facilitating a cycling conducive 

environment (11, 12, 13). This is best articulated by the following excerpt:  

“For me that’s all about education. If someone grew up on a bike, perfect 
they’re educated. If they grew up on a car well they’re not” (11).   

Many respondents also asserted the important role of cycling education as an 

active component of cycling safety (12, 13) 

 Ottawa offers the CAN-BIKE course, a bicycle education and training course for 

any age group and skill level (Pucher & Buhler, 2005). The program is contracted out to a 

private, non-profit organization called Citizens for Safe Cycling (Pucher & Buhler, 

2005). The Ottawa Public Health Department provides funds to Ottawa schools to 

provide instructional programs that promote improved cycling skills and knowledge on 

traffic safety (Pucher & Buhler, 2005). 

 One of Ottawa’s most recognized cycling advocacy groups is Citizens for Safe 

Cycling (CFSC), which is a cycling advocacy group that works closely with the City of 

Ottawa in promoting cycling areas (Pucher & Buehler, 2005). Ottawa also provides The 

Complete Ottawa Cycling Guide at no cost (City of Ottawa, 2009; Pucher & Buehler, 
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2005). The city participates in the Commuter Challenge and Bike to Work Day (Pucher 

& Buehler, 2005). The City of Ottawa as well as CFSC also promotes winter cycling 

through special cold weather seminars and publishing the winter cycling guide Cycling 

360 (Pucher & Buehler, 2005).  

4.3.12 Toronto: Education and Promotion 

 CAN-BIKE courses are available to cyclists in Toronto, which is directly operated 

by the city through the parks and recreation department (Pucher & Buhler, 2005).  

Toronto is credited with producing an extensive bike safety publicity campaign through 

the use of posters, stickers, and brochures.  

One of the most effective education tools has been an in-class bicycle education 

program. The Canadian Cycling Association sponsors a class based on Effective Cycling 

principles, called CAN-BIKE (Schimek, 1997). The program is offered as a twelve hour 

beginner class and an eighteen hour advanced class (Schimek, 1997).  The City of 

Toronto jointly sponsors and promotes this program with the Canadian Cycling 

Association. It has even been extended to being a requirement for the bicycle police 

force.  Approximately 560 individuals partake in this program each year (Schimek, 

1997).  

 The Toronto cycling map is revamped annually to keep cyclists informed about 

infrastructure revisions and is distributed for free at numerous locations throughout the 

city (Pucher & Buhler, 2005). The City also participates in Bike Week in May or June 

each year (Pucher & Buhler, 2005) and publishes a monthly newsletter called 

“Cyclometer” (Pucher & Buhler, 2005). 
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The City of Toronto has created an interactive and user friendly website. Some of 

the features of the website include the opportunity to become part of a cycling group or 

online network, an application section to request bicycle facilities and infrastructure, such 

as bicycle posts and rings, and bicycle locker information and applications (City of 

Toronto, 2008).  The City of Toronto’s cycling website offers downloadable maps, 

advertises cycling events, provides cycling information to promote safety, and provides 

links to cycling groups (Pucher & Buhler, 2005). One key strategy used by the city is that 

it allows users to report snow removal problems or repairs at specific locations 

throughout the city to be dealt with expediently (Pucher & Buhler, 2005).  

           Two cycling advocacy groups are considered to be essential influences on cycling 

promotion and awareness in Toronto (15, 16, 17). The Community Bicycle Network 

(CBN) is well known for promoting cycling through cooperation with provincial and 

federal level government agencies (Pucher & Buehler, 2005).  The CBN also promotes 

cycling through its community bike-lending program (Bike Share), organizing cycling 

seminars, and operating bike repair and skills clinics (Pucher & Buehler, 2005).  Another 

well-known cycling advocacy group within Toronto is Advocacy for Respect for Cyclists 

(ARC). They produce an annual report card on cycling conditions within the city, 

organize street memorials when there are fatal cyclist accidents, and arrange legal 

defense for many cyclists (Pucher & Buehler, 2005).  

 Much like Toronto’s Master Plan, in which education and promotion is one 

“spoke” of a wheel that helps promote cycling within a city, most respondents agreed that 

education and promotion of cycling are significant characteristics of the activities of  a 

city that wants to increase rates of cycling. Lack of money allocated for cycling education 
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and promotion was also addressed (15, 17).  An active cycling activist explained the 

importance of cycling education when s(he) said: 

“You can’t just have infrastructure, you have to have education. 
Unfortunately one of the things that has been least funded…has been money for 
public education campaigns” (15).  

In cycling the City of Toronto, I did not find educational or promotional cycling 

tools available in Toronto as readily available in previous cities such as Vancouver and 

Ottawa. The significance of education has not been lost on cycling advocates, urban 

planners, and government officials within Toronto (15, 16, 17). A participant claimed 

that: 

 “It is extremely important to educate people if something is happening in 
a specific neighbourhood and being able to talk to people in that neighbourhood 
and getting people engaged” (16). 

This sentiment that engaging local citizens of important cycling issues within 

their neighborhood in order to gain positive support  was mirrored by other respondents 

in Toronto (15, 17).  

4.3.13 Vancouver: Law Enforcement, Policy and Politics  

The role of law enforcement was a less prominent theme in the interviews within 

Vancouver. This may imply that it is considered a less significant issue. However, several 

respondents who spoke to the issue of cycling and the law often cited cyclist behaviour 

on roads as a major contributor to issues with safety and contempt for cyclists (1, 3,  5). 

As one former government official and cycling advocate stated “cyclists are the children 

of traffic, they’re very hard to discipline” (1). A different government official involved 

with urban planning within the group of Vancouver participants did state that when it 
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comes to the law, considerations should be taken into account with cyclists; “We 

(cyclists) are really different vehicles….We can’t cause as much damage, we’re traveling 

at lower speeds”  (2).  The same respondent elaborated to discuss the concept of the 

bicycle being treated as a motor vehicle, a concept with which several respondents within 

Vancouver agreed (1, 2, 3, 4): 

 “The idea of a bike being treated as a car is kind of ridiculous….A lot of 
the rules and regulations created with roads were created at the time of vehicles 
being the supreme ruler of everything. So stop signs and traffic lights and all of 
those things are designed to protect each other, and to a certain extent 
pedestrians” (2).  

This type of ideology was not unique to the City of Vancouver. Most respondents 

who commented on cycling and the law spoke to the idea that existing laws and 

regulations may need to be amended to meet the needs of cyclists (1, 2, 3, 4, 6, 7, 11, 14).  

 Within Vancouver, police reports show that motorists are at fault in most cyclist-

motorist accidents (Pucher & Buehler, 2005). The cause of accidents are ranked as 

follows: failing to yield at intersections (28%); “dooring” of cyclists by motor vehicle 

occupants (15%); and motorist sideswiping or forcing cyclists from roadways (6%). 

Cyclist fault accounted for 10% of crashes, where cyclists regularly failed to yield at 

traffic signs, and cycling on sidewalks (Pucher & Buehler, 2005). Police presence on 

bicycles is continuously increasing within the City of Vancouver (8 in 1991 to 70 in 

1999) (City of Vancouver, 2011; Pucher & Buehler, 2005).  

 Within the city of Vancouver, many respondents asserted that large sums of 

money were being spent to promote cycling initiatives, policy, and planning, but it is 

often due to systemic or systematic barriers that cycling rates are not reaching their full 

potential (1, 2, 5, 6). One participant explained:  
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“You’ve got 25 million dollars the City of Vancouver is pulling from it’s 
street budget….to help in a system that you know (could) be great, but really may 
not be the complete solution” (6).   

 The responses from the interviews suggest strategic planning and using money 

allocated for cycling infrastructure effectively can be a resolution to lower levels of 

cycling(1, 4).  Others maintained that with policy and politics, it is often more beneficial 

to recognize the positive contributions of policy implications to individuals, businesses, 

and the community rather than some criticizing the shortfalls of it (1, 3, 5, 6).  As a 

former government official within Vancouver stated: 

   “In politics, you can’t include Armageddon into your strategic 
planning….you have to have a strategy” (1).   

Similarly, one cycling advocate, and cycling committee member asserted that “we 

need to keep advocating for better facilities and we need to make sure council and the 

city (are) congratulated when they do things like…separated lanes” (3).  

4.3.14 Calgary: Law, Policy and Politics 

 If Calgary’s City Master Plan is successful, it will have one of the most thorough 

cycling networks in Canada within three years. One of the goals of the plan is to achieve 

a 4% cycling modal share (a significant increase of its’ current rate of 1.5%) (Dorner, 

2011; Statistics Canada, 2008). Either way, success or failure of this three year master 

plan, which differentiates itself from the other case studies which follow a ten or twenty 

year transportation plan model, will influence the way future decision makers formulate 

cycling policies.  

 In brief, the Cycling Master Plan complicates the assessment of Calgary’s cycling 

infrastructure for two reasons: the first is that this plan only recently was approved and is 
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in its infancy. For this reason, no real progress on cycling has been made within Calgary. 

Next, the Cycling Plan aims to be completed in three years. Most cities set out ten-year 

action plans to be completed over time, so that proper funds and time can be allocated to 

install infrastructure. There are numerous cases of failed ten-year plans or partially 

implemented cycling plans, often due to lack of funds or lack of approval by successive 

city councils. If the city is able to budget the nearly $30 million dollar project, and 

maintain a three year completion schedule, it may actually be advantageous, as the 

primary incumbent elected government officials will remain in office and actively 

involved during the process.   

 Under Alberta provincial legislation, all youth under the age of 18 are required to 

wear a helmet (City of Calgary, 2010).  Like every other province, the Alberta Traffic 

Safety Act, (Section 75, Alberta Use of Highway and Rules of the Road Regulation) 

explicitly states that cyclists have the same rights to the road as a motor vehicle (City of 

Calgary, 2010). Yet in my experience within Calgary, I did not observe that this policy 

had any significant effect on motor vehicle road uses. Many Calgary respondents 

maintained this sentiment, that it is difficult for cyclists to assert themselves on a road (7, 

8, 9, 10).  Although only mentioned briefly during some of the interviews, several 

Calgary respondents agreed that Calgary does not enforce cyclists’ rights (7, 8, 9). One 

respondent addressed this issue by stating “adherence to laws that weren’t designed for 

cyclists…is a problem” (7).  
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4.3.15 Ottawa: Law Policy and Politics 

 The Ottawa police are known to conduct one-week bicycling safety blitzes, 

whereby intensive checks on bike safety are targeted and enforced (Pucher & Buhler, 

2005). Here, cyclists participating in illegal activities such as riding on sidewalks, cycling 

in the wrong direction on roads, or not adhering to traffic signals and signs are targeted. 

Motorists who do not respect the rights of cyclists also are targeted (Pucher & Buhler, 

2005). Until 2004, Ottawa offered the option to ticketed bikers of attending a “Bike 

School” instead of a fine, however this alternative has now been recanted (Pucher & 

Buhler, 2005). 

 The first day within the city, I found some of the roads and street markings to be 

confusing.  As I inadvertently rode in a lane designated for buses, I was promptly pulled 

over by a police officer; the first (and last) police encounter of the entire trip. The 

markings and special lane, which, at the time, I believed were designated for cyclists, 

were actually specifically designated for buses during peak travel hours (Figure 16).  
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Figure 16: High-occupancy vehicle lane in downtown Ottawa 

The officer was kind and informed me of the proper areas to ride and permitted 

me to ride on my way. I found this approach to cycling infractions to be effective without 

creating a feeling of contempt towards the enforcement. The sentiment of making people 

aware of cyclist rights and proper laws was reflected in the Ottawa interviews(11, 12, 13, 

14, 19): “build awareness, even what the expectations of cyclists are and what the law is 

would be a great start, so that everyone knows” (19).   

4.3.16 Toronto: Law, Cycling and Policy  

 The Toronto police department is actively involved in cycling promotion and 

enforcement. The city now has over 900 officers within its bicycle squad, all of whom 

have completed the CAN-BIKE course (Pucher & Buhler, 2005). The City has a two-

week enforcement campaign called “Cycle Right”. Here, both cyclists and motorists who 

are in violation of traffic regulations that may affect cyclist safety are targeted (Pucher & 

Buhler, 2005). The Toronto police department also is known to provide bicycling safety 
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talks, and to organize bicycling promotion and education programs in Toronto schools 

(Pucher & Buhler, 2005). However, while in Toronto, I did not observe any police 

officers on bicycles.  

 The Toronto interview participants recognized the need for a significant change in 

cycling law, and enforcement (15, 16, 17). Respondents recognized that there are many 

areas of law, such as helmet use, which need to be more clearly established and enforced 

(16, 17). Lack of enforcement of cyclist rights were cited as common concerns within the 

theme of cycling and the law (15, 16, 17, 18). For example, an urban planner working for 

a cyclist organization within Toronto stated that: 

 “The enforcement doesn’t happen as often as some people would like, but 
it’s there. And that’s just one aspect. A lot of people take objection to a lot of 
cyclist activities as well, going through red lights” (16). 

 Most likely because cycling has become a very politically charged topic within 

Toronto, many respondents chose to speak to the issue of Toronto’s policies and politics 

that surround the issue (15, 16, 17, 18, 20). Most respondents regarded current policies in 

place for cycling negatively, yet maintained optimism for future cycling plans (15, 16, 

17, 18). 

 “We had a bike plan that was adopted by council in 2001…The key 
component was the cycling network…..We’re probably about 40%, less than 
halfway in terms of implementation of the overall network” (16).  

 Many respondents blame lack of political participation as the reason why cycling 

policy is not implemented (15, 16, 17, 20). “We had a bike plan in 2001. If we had any 

political will we would have got there”(16). A cycling advocate who sits as chair on a 

very influential cycling committee within Toronto explained “the challenge is in bridging 

the gap between policy document and the implementation side of it “. (20). The same 
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respondent expanded to discuss implementing a ten year cycling master plan while 

government councils change by stating:  

“The difficulty is actually achieving the plans individually. Because what 
happens is you have the plan adopted and you still have to report directly to 
council” (20). 

  It seems, within Toronto: 

“There are many issues on which people are divided ……. like helmets. 
Trying to find that middle ground has been a challenge, but in finding it, that’s 
what brings people out”(20).  

Yet as one of the respondents maintains, to do so, Toronto need(s) the raw data to 

fix the problem. The lack of data has been a problem here in Toronto but we’re starting to 

fix that” (15).  

4.3.17 Vancouver : Unique Features 

 Vancouver has found success in using bicycle counters to track the success of 

cycling projects (City of Vancouver, 2011). The City is unique in that it regularly 

employs the use of bicycle counters to measure success of new cycling infrastructure 

throughout the City (City of Vancouver, 2011). Currently, there are six permanent bike 

counters throughout Vancouver, which help monitor seasonal change in bicycle volume 

as well as the success rate of new cycling infrastructure (City of Vancouver, 2011).  

 A temporary bike-permeable median was installed on King Edward Avenue at 

Heather Street in Vancouver as part of the bikeway enhancement program (City of 

Vancouver, 2011) This measure is intended to discourage non-local traffic from using the 

Heather Street Bikeway.  
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Many of the Vancouver respondents referred to a prominent culture of cycling 

within Vancouver (1, 2, 3, 4). Respondents often referred to cycling as a social issue that 

can be viewed positively or negatively (1, 2, 3, 4). One government respondent claimed 

that within Vancouver “there’s an orientation towards outdoors and an active lifestyle 

here that certainly fits with increasing cycling mode share” (1). The role of the motor 

vehicle was a prominent theme expressed in the interviews. One respondent explained 

this relationship as applicable not only to Vancouver, but all North American cities: 

 “Whenever anyone ever talks about a balanced transportation system 
what they really mean is nothing that will ever inconvenience the car” (1). 

 All respondents projected a positive attitude towards the orientation of cycling (1, 

2, 3, 4, 5, 6), as stated by one cycling committee member and advocate:  

“There is never going to be less cyclists than there are now. You know, the 
trend is moving forward. It’s never going to be worse than it is now, it’s going to 
continue to improve” (3). 

 This type of ideology was quite common among all interviewees in Vancouver, 

many of whom felt that the way cycling is viewed is one of the most important aspects 

that contribute to cycling rates within a city (1, 2, 3,  6). A government official within 

Vancouver said: 

 “A lot of people look at (cycling) as an engineering issue. It is a little bit. But it’s 
much more than that. It’s a social thing as much as anything else” (2). 

 In reference to city design, planning and zoning, Vancouver’s approach “has been 

to put end of trip facilities in….zoning laws” (2) This means that when developers 

undertake new developments or undergo new renovations, they are obligated to provide 

end of trip facilities consisting of bicycle storage facilities. Within the same context one 

respondent claimed that: 
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 “It became very clear that those decisions  (policy) were based upon 
impressions of safety and impressions of what people wanted, but more often just 
expediency” (2).  

 As one of its most unique features, the role that cycling plays within a motor 

vehicle dominated society was also recognized in many of the Vancouver interviews (1, 

2, 4, 5, 6). As stated by one respondent:  

“What motordom has done is shape our way of thinking about cities so 
that the car is seen to be the only practical transportation choice. The irony is that 
under those circumstances the car starts to fail” (1).  

As I observed, Vancouver is a City that has recognized the limitations of 

motordom, and the benefits of a cyclist conducive City.  

4.3.18 Calgary: Unique Features 

 At this time, there are no distinctly unique cycling infrastructure, safety, education 

/ promotion or enforcement features in Calgary. However, the concept of completely 

transforming a virtual non-cyclist demographic to a 4% bicycle modal shift in three years 

(at a cost of nearly $30 million) is extremely ambitious (and a definite direction for future 

study) (City of Calgary, 2011). In essence, this concept may ultimately prove to be an 

incredibly successful concept that can be used as a benchmark for other cities to design 

similar transportation master plans,; or it will be an overly ambitious undertaking  that 

may help legitimize longer ten and twenty year master plans. Either way, monitoring the 

success or failure of Calgary’s unique Cycling Master Plan is one of the most significant 

features the City presents.  
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 All respondents to the interviews conveyed the sense that within Calgary, cycling 

has not yet reached its full potential (7, 8, 9, 10). This can be demonstrated by the 

responses of two participants: 

 “The biggest sin in the world seems to be inconveniencing motorists. 
(Cyclists) have a right to be there and motorists need to give the alternative modes 
a break” (7).  

Another respondent explained that: 

“The City needs to encourage a cultural shift. They can do this by 
encouraging motorists to ride their bike and institutionalizing bicycle education” 
(8). 

 Although only mentioned briefly during some of the interviews, several Calgary 

respondents agreed that Calgary does not enforce cyclists’ rights (7, 8, 9). Further, most 

of the respondents agreed that consideration should be given to reviewing many existing 

laws , which apply to cyclists but which are oriented towards motor vehicles (7, 8, 9, 10).  

4.3.19 Ottawa: Unique Features 

 One of Ottawa’s most innovative promotional programs is the “Park and Cycle” 

pilot program from The National Capital Commission (NCC) (NCC, 2009). The NCC is 

a Crown corporation of the Government of Canada (NCC, 2009).   Within this program, 

commuters are able to leave their cars outside of the City core and cycle the rest of the 

way downtown (NCC, 2009). Ottawa is unique because many of its recreational 

pathways are the result of federal funds through the NCC.  No participants within the 

interviews spoke directly about unique cycling features within Ottawa.   
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4.3.20 Toronto: Unique Features 

In 2008, Toronto began to work on a strategy to complete its bikeway network by 

2012. For this to happen, it plans to add more than 700kms of bikeways to the city within 

four years (City of Toronto, 2008). Within the City of Toronto, two years after 

installation of bike lanes on designated roads, the average increase in cycling in those 

areas increased by 23% (City of Toronto, 2001). 

Toronto is unique, given Mayor Rob Ford’s plans to move towards completely 

separate and off-road facilities for bicycles, which is now starting to redefine the “place” 

of the bicycle as completely separate from the motor-vehicle within Toronto.  The 

proposed plan explicitly states that new on-road bicycling facilities must not impede 

motor-vehicle traffic flow and must meet the approval of local residents (CTV, 2011).  

4.4  Summary of Findings 

Each city case study has approached the issue of cycling in a unique way with 

certain elements that stand out. In particular, Vancouver has been successful with 

implementing well coordinated cycling infrastructure with other modes of transportation, 

as well as notable traffic-calmed neighbourhoods. Vancouver relies on Bike to Work 

Week and Bike month to educate its citizens about cycling within an urban context. Its 

ten year cycling master plan has had the most overall completion success (compared to 

the other city case studies). Finally, Vancouver is well known for the unique solutions to 

perceived cycling barriers such as cyclist activated traffic signals, large cyclist 

information maps on street corners, and bicycle counters to track the success of cycling 

projects.  
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With over 580 km of on and off road bicycle infrastructure, Calgary is a leader in 

total amount of paved cycling lanes. However its problem with transit integration and 

lack of education and promotion of cycling has contributed to the low rates of cycling 

within the city. One of Calgary’s most interesting characteristics is its three year 

transportation master plan that will cost over $27 million. If this plan is successful, it may 

change the way in which other governments implement transportation master plans.  

One of Ottawa’s most impressive features is its extensive recreational pathway 

system provided by the National Capital Commission. The city maintains interest in 

cycling in the winter months through seminars on cycling. Their policy approach to 

planning entails a 20 year master plan that is to be completed in two 10 year phases. At 

the end of the first 10 year cycle, the plan is reassessed to ensure goals have been reached 

and adjust future goals to the context of present day. Finally, Ottawa has made car free 

Sundays a extremely successful aspect of their summer cycling initiatives.  

Toronto is known for its narrow streets and fragmented bicycle lanes. Although it 

boasts over 15 000 bicycle parking spots due to the annual post and ring installation 

program, the cyclist rate is not as impressive. Toronto has a 10 year cycling master plan 

which may be modified due to the current leadership. Toronto participates in common 

cycling promoting activities such as the CAN-Bike program, but has failed to present 

significantly unique solutions to cycling barriers.  
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5.0 Chapter Five: Discussion and Recommendations 

In recent years, major efforts to promote cycling within cities in Canada have 

focused on increasing the amount of cycling infrastructure within cities for cycling. 

However, complementary public programs to make roads accessible to bicycles through 

education, collaboration, proper planning and enforcement of laws have been noticeably 

absent. Consequently, bicycling within Canada seems to be impeded by insufficient or 

poorly planned cycling-related infrastructure, insignificant legal consequences or 

enforcement and lack of public knowledge regarding cycling related-issues. After 

analyzing data retrieved from the literature review, case studies, field observation, and 

interviews, a set of recommendations were formulated. All recommendations originate 

from at least one portion of the research, and encompass solutions to the most significant 

social and physical barriers that are hindering increasing rates of cycling.  

Many of the recommendations are based on innovative solutions to cycling 

barriers that were found in Vancouver, Calgary, Ottawa, and Toronto. The cities of study 

all have made impressive efforts and commitments to increase rates of cycling. Some 

cities have been successful in increasing rates of cycling through unique, often 

inexpensive solutions to barriers to cycling. Many cities have employed similar 

techniques to develop cycling master plans and increase the safety of bicycling. The 

following recommendations are intended to act as guidelines for Canadian cities to 

successfully increase rates of cycling.  These policies are meant to be guidelines upon 

which a municipal government could guide itself by.  
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1/ Complete Cycling Networks 

 A study conducted by Saelens et al suggests that residents from communities with 

high density, high connectivity, and diverse land use patterns report increased rates of 

cycling for utility purposes compared to low-density, disconnected, and single land use 

neighborhoods (Saelens et al, 2008). In brief, it is difficult to maintain a cyclist-

conducive environment without a connected cycling network throughout the city. None 

of the cities of study have a complete integrated network of cycling facilities (City of 

Calgary, 2011; City of Ottawa, 2011; City of Toronto, 2011; City of Vancouver, 2011; 

Pucher & Buehler, 2005). Some of the most notable problems encountered within the 

cities included narrow roads, degraded roads (i.e. potholes), insufficient bike storage 

facilities, and sporadic bike lanes that start and end suddenly without warning. Without 

proper cycling infrastructure, the cyclist must share the road with the motor vehicle 

(Pucher & Buehler, 2005). The interviews, literature, and observational research 

demonstrated that, for many potential cyclists, an incomplete cycling network is enough 

to keep them off the road. Numerous surveys conducted within Canada and the United 

States indicated that bike paths and lanes can promote increased cycling among citizens 

(Dill & Carr, 2003). In fact, cycling infrastructure was the most discussed issue within 

the interviews and is often cited as the main deterrent to cycling. To implement a 

successful connected cycling network, it is recommended that the following 

considerations be integrated into the development of a network:  
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1 a/Coordination of cycling with other forms of transport. 

 To create a successful transportation network that encourages people to get out of 

the car and onto a bike, convenient coordination of transportation must be readily 

available (Pucher & Buehler, 2005). The coordination of cycling with public 

transportation is essential. This is especially true in lower density residential areas where 

cycling could potentially act as a way to reach public transport stops. The best ways to 

achieve this is through the use of secure bike parking at rail and bus stops, bike racks on 

buses, and guaranteed accommodation of bikes on all rail transit vehicles (Pucher & 

Buehler, 2005). Cities such as Calgary have not found success in adding inexpensive 

secure bike parking and bike racks on buses by allowing advertising space on the bicycle 

parking facilities and bike racks. Most of the equipped buses within Calgary serve a 

commuter population who may also use the City’s light rail transit system (which is not 

equipped to handle significant amounts of bicycles). However, the City of Vancouver has 

created a transport network which allows users to transfer from its light rail transit system 

(which is well equipped to carry bicycles), with other forms of public transportation, such 

as buses.  

1 b/ Well-Informed Planning of Cycling Infrastructure 

Policies designed to improve mobility and traffic congestion have important, but 

for the most, extremely poorly understood influences on cycling (Engelke & Frank, 

2001). A review of the all of the cities in this study reveals that having a large amount of 

cycling infrastructure does not necessarily result in a higher rate of cyclists within a city. 

As discussed in the results section, with almost 600km of cycling infrastructure, the City 
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of Calgary has the highest number of cycling lanes, yet one of the lowest bicycling rates 

in the country (1.5%)(City of Calgary, 2011; Statistics Canada, 2008). In contrast, 

Vancouver has a higher cycling rate (1.9%) and fewer kilometers of cycling 

infrastructure (City of Vancouver, 2011; Statistics Canada, 2008). Although Vancouver 

has been expanding its cycling route networks, cycling infrastructure may not account for 

its extremely high bike modal share, since bicycle infrastructure within Calgary, and 

Ottawa is much more extensive (City of Calgary, 2011; City of Ottawa, 2011; Pucher & 

Buehler, 2005).  Conversely, Calgary has the highest kilometers of off and on road 

cycling facilities, yet one of the lowest rates of percent modal shares for bicycles (City of 

Calgary, 2011).  Like many other Canadian cities, a discontinuous or fragmented network 

of bicycle paths often is blamed. However, upon further analysis of cycling infrastructure 

within the city, differences in how “cycling infrastructure” is defined may help explain 

the discrepancy. The majority of Calgary’s network belongs to its extremely extensive 

Multiple Use Pathway (MUP), which is a shared recreational pathway for cyclists, 

pedestrians, and runners (Dorner, 2011). Although extensive, the MUP maintains a 

twenty kilometer per hour speed limit for cyclists, which may make it less appealing to 

commuter cyclists. Percent modal shares are also very deceiving. This is because the 

rates account for the percentage of an entire city, which often includes people commuting 

from the outer regions. Yet the densely populated core, where there is an extremely high 

rate of cycling, is not accounted for in this case. 

The positive response of participants to cycling infrastructure in Vancouver 

should be noted, as Vancouver has one of the lowest kilometers of cycling lanes when 

compared to the other cities of study. The relationship between the number/distance of 
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cycling lanes, and rates of cycling within a particular city, and overall perception towards 

cycling, suggests that the type and location of infrastructure being implemented in 

Vancouver is extremely effective. Innovative improvements to increase cycling 

connectivity, such as the Burrard Bridge, may be one factor that accounts for the 

discrepancy between low numbers of actual cycling infrastructure (on and off road) and 

overall satisfaction with cycling facilities and infrastructure within the city. 

Most Vancouver respondents had positive sentiments towards cycling 

infrastructure within Vancouver. This may be because  the City Vancouver (2011) is 

known for thoroughly planning implementation of cycling projects through the use of 

surveys, case study research, stakeholder participation, and continued monitoring (i.e. 

spot counts)(City of Vancouver, 2011). Conversely, the majority of Calgary’s cyclist 

infrastructure consists of Multiple Use Pathway systems (MUP) and the city is known for 

a fragmented bike lane system in the core of the downtown that was not thoroughly 

planned.  

1 c/ Plan and Follow a “Cycling hierarchy” for infrastructure 

 Many cities refer to a “cycling hierarchy” which prioritizes types of cycling 

infrastructure within a city (City of Vancouver, 2011;City of Ottawa, 2011;City of 

Toronto, 2011). The Velo Quebec Association conducted a study, which the City of 

Toronto refers to in its cycling master plan, which found a relationship between type of 

cycling infrastructure and level of comfort on road (City of Toronto, 2011). The 

following list of cycling infrastructure starts with the highest level of comfort and 

decreases down the list (City of Toronto, 2011):  



104 
 

i/ Segregated on-street bicycle path (Separated from traffic lanes by a physical barrier 

such as a median or parked cars). 

ii/ Raised bicycle lane (also known as a cycle track), either at the sidewalk level or mid-

way between the roadway and sidewalk levels. 

iii/ Bicycle lane with coloured surface. 

iv/ Bicycle lane between curb and traffic lanes. 

v/ Bicycle lane between parked cars and traffic lanes (City of Toronto, 2011).  

 This type of “Cycling hierarchy” is controversial because it is based on cyclists’ 

perceived safety of varying cycling facilities, not the actual safety of a particular type of 

infrastructure. There is still debate between actual and perceived safety for cyclists as the 

result of different types of cycling infrastructure by leading academics (TRB, 2006), 

(Winters et al, 2007).The National Cooperative Highway Research Program (NCHRP) 

noted this discrepancy in “Report 552; Guidelines for Analysis of Investments in Bicycle 

Facilities” (TRB, 2006). It acknowledges that there are challenges in comparing studies 

that try to determine relative safety levels of various bicycle facilities. For example, there 

is a common ideology in most literature, and among cyclists, that enhanced cycling 

facilities such as bike lanes will result in improved cyclist safety (City of Ottawa, 

2011;TRB, 2006). This idea is very controversial among academics, particularly between 

Forester and Pucher, who specialize in the area. In brief, there is a difference between 

what type of cycling facilities cyclists state they prefer and the actual safety of the 

infrastructure provided may create (i.e. Painted on lines vs. separated barriers where most 

types of cyclist infrastructure are statistically equally safe). However, a “cycling 
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hierarchy” can be justified because it is agreed that perceived safety does affect rates of 

cycling within a city (Winters et al, 2007; Pucher & Buehler, 2006).  Because perception 

of safety plays a major role in whether or not residents cycle, it is reasonable for cities to 

follow a hierarchy of cycling infrastructure, which will promote the highest rates of 

cycling possible.  

 1 d/Increase number of Recreational Pathways 

 Increasing the amount of recreational (off road) cycling facilities within a city is a 

point of contention in many cites. For instance, many Ottawa residents are upset with 

federal funds designated for recreational pathways when many of the core streets do not 

have designated bike lanes. Yet, as I found in the interviews and cycling within the each 

city, the implementation of safe, and convenient pathways is an excellent way to increase 

the amount of first time or recreational cyclists participating within a city.  

 The provision of integrated cycling and pedestrian paths surrounding a city (such 

as the ones provided by the National Capital Commission in Ottawa) was cited by 

interview respondents as beneficial for cyclists who wish to minimize time spent in heavy 

downtown “core” traffic (City of Ottawa, 2011). Recreational pathways also serve as an 

excellent resource for attracting tourists, leisure riding, and beginner cyclists. 

2/ Encourage cyclists and motorists to be “road worthy” through stricter enforcement of 

cycling related laws. 

  Within British Columbia, Alberta and Ontario, a bicycle is considered a vehicle 

(OHTA, 2008).  Yet, the majority of cyclist traffic violations are ignored by law 

enforcement (Bender, 2008).  Some of the cities of study deal with cycling enforcement 
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through an annual one-week police “blitz” on cycling related infractions (City of Ottawa, 

2011; City of Toronto, 2011). Although effective at garnering media attention, the 

interviews denote that the “blitzes” seem to simply generate more contempt for cyclists. 

Several respondents suggested that utilizing a year round warning or educational 

technique in lieu of tickets for minor cycling related infractions may be a more 

appropriate approach to ensure both cyclists and motorists are mutually respectful on the 

road.  

3/ Focus on Promotion (Marketing) and Education: 

 The importance of education dominated many of the interviews across all 

interviewee categories. Its influence is a theme that was constant throughout government 

documents, and academic literature. Many cities educate citizens through “bike weeks” 

(Toronto, Ottawa, Calgary) or a designated “bike month” (Vancouver). Further all of the 

city case studies offer the CAN-bike two day educational program. However, many 

cyclists and motorists are not fully informed about basic cycling issues. Education and 

marketing should be used to distinguish the following concepts:  

 3a/ Assert the bicycles place on the road 

  For many of the respondents, the role of the bicycle has not been properly 

defined. Although the British Columbia, Alberta, and Ontario Traffic Acts all define a 

bicycle as a vehicle, its place within the constructs of a city is often confused. Cyclists 

often ride on sidewalks (the most dangerous area for a cyclist to ride, as it is a hazard for 

pedestrians, and can act as an unexpected intersection for cars and cyclists) or feel 

ostracized when riding on roadways. It is the responsibility of municipalities to properly 
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educate citizens about the place of the bicycle within a city (be it on road, or on off-road 

cycling designated facilities).  

 3b/ Promote a safer environment for cyclists  

 Cycling safety, perceived or actual, significantly affects rates of cycling. By 

addressing the issue of cycling safety, rates of cycling can be increased.   The literature 

presents conflicting findings on actual safety rates of cycling (Hunt, 2001). However, 

Pucher et al (leading academics within the field) assert that law-abiding, educated cyclists 

have the same per kilometer fatality rate as their motor vehicle counterparts (Pucher et al, 

1999). This means that the potential to increase the actual safety of cycling is significant 

through proper education of motorists and cyclists regarding laws pertaining to  cycling.  

 3c/ Change the perception of cyclists 

 In a European study, 89% of motorists and 82% of public transit users agreed that 

cyclists often or occasionally fail to observe the rules of the road (Copenhagen, 2006). 

Moreover, of the same group, 86% and 74% think cyclists are often or occasionally the 

cause of dangerous traffic situations (Copenhagen, 2006). This sentiment was found in 

many of the interview participants, many who are fervent supporters of cycling. 

Similarly, although The National Household Travel Survey reported no association 

between income and cycling modal share (Winters et al, 2007), several respondents 

within the interviews spoke to a “stigma” related to cycling; a perception that cycling is 

not an realistic means of transportation within a urban setting for most people. Effective 

marketing campaigns, such as the cyclist marketing guide for businesses in Vancouver, 
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can act as an effective solutions to curb cyclist “stigmas”  and potentially increase cycling 

rates.  

4/ Create Incentives to Bicycling and Disincentives to driving 

 As land supply for parking within urban areas becomes more limited, many 

municipalities have found that an effective solution to limited land supply is to create 

incentives for individuals to ride a bicycle and disincentives to using a motor vehicle. 

This can be accomplished in several ways: 

 4 a/ Incentives through rewards and recognition. 

 Transport Canada suggests annual contests to recognize businesses or 

organizations that have made efforts to promote cycling among their clients or employees 

(Transport Canada, 2010).   For example, since 2001, the City of Toronto has sponsored 

annual Bicycle Friendly Business Awards to businesses that have demonstrated a 

commitment to cycling (Transport Canada, 2010).  

 4 b/ Financial Incentives/ disincentives 

 Financial incentives in the form of grants or tax breaks to encourage the 

development of bicycle end-of-trip facilities may be an effective solution to high rates of 

motor vehicle use (Transport Canada, 2010). Vancouver has been successful in creating a 

partial disincentive to driving. In designating a larger percentage (than other Canadian 

cities) of gasoline tax for cycling infrastructure, promotion, and educational programs 

within the city, Vancouver is able to increase funding available for cycling related 
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initiatives while simultaneously creating a disincentive to drive a motorized vehicle (City 

of Vancouver, 2011).   

 4 c/ Incentives/disincentives through Parking By-Laws 

   Many cities outside of Canada have been successful in creating incentives 

to ride a bike and disincentives to drive a motor vehicle by limiting the amount of parking 

spaces for motor vehicles available within the city (Transport Canada, 2010). The City of 

Portland is an excellent example of such a situation (Litman, 2009). Canadian 

municipalities have been hesitant to impose any significant restrictions on the motor 

vehicle. In fact, in all municipalities throughout Canada, there is a surplus of existing by-

laws that favour the motor-vehicle (i.e. required parking spaces). The cities of study have 

varying regulations, or by-laws that ultimately determine what a cyclist will find at the 

end of a ride. All of the municipalities have zoning, or land use by-laws that regulate 

development of land within specific boundaries (Transport Canada, 2010).  Most 

municipalities require a set amount of basic amenities such as bicycle storage. However, 

cities such as Vancouver, have expanded their cycling by-laws and found success in 

regulating by-laws to require end of trip cycling facilities, such as showers and more 

secure bicycle storage (i.e. bicycle lockers, monitored bicycle storage areas), to be readily 

available at most new commercial development projects (Transport Canada, 2010). 

Amending by-laws to be more amenable to cycling makes this form of transportation 

more appealing.  
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5/ Allocate appropriate funds to Cycling related infrastructure. 

 It is an extremely common misconception that motorists pay for the building and 

maintenance of roads through gas taxes and parking fees. Although this is partially true, 

for the most part, city roads are funded from general revenue (i.e. property taxes). For 

example, in Calgary the 2011 combined operating and capital budget for roads exceeds 

$160 million. Less than 7% ($11 million) is derived from the provincial fuel tax revenue, 

and another half million comes directly from the Calgary Parking Authority. 

 Roads are a public commodity, paid for by all tax paying members of a given 

population. With this in mind, a logical argument can be made that cities spend the same 

percent age of tax funds as the percentage of tax-paying utilitarian cyclists within a given 

city. For example, if a city has a combined cyclist modal share of 1.9%, the allocated 

funds for cycling infrastructure should reflect this. This may seem like an insignificant 

amount, but this type of spending would be much more significant than any city actually 

spends on its roadways for cycling infrastructure (with the exception of Calgary’s 

recently approved three year cycling plan).   

6/ Efficient use of funds allocated for cycling 

 It is common practice for municipalities to save money while implementing 

cycling infrastructure by adding bike lanes to roadways as the roads  are maintained or 

built. This is one of the most significant causes of disconnected cycling infrastructure.  In 

the past, this approach to cycling infrastructure implementation was common practice for 

each city of study (and still is the case for many).  Limited funding for cycling-related 

infrastructure often results in incomplete cycling plans, and fragmented infrastructure 
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networks. It is recommended that the cities approach cycling master plans and cycling 

infrastructure implementation with well-informed land-use planning techniques. This 

type of approach partially resolves the issue of the practicality of cost and time to 

implement cycling infrastructure as a priority and funds can be given to cycling 

infrastructure which will have the most influence on connectivity within a city.  This will 

ensure that cycling infrastructure is installed in areas that may require the most attention, 

while the city can legitimately wait to implement infrastructure in areas of the city where 

infrastructure is less urgent.  

7/ Policy to Pavement: Resolving the problem of incomplete/unsuccessful cycling master 

plans 

 One of the biggest problems with the development of cycling master plans, is the 

continued implementation and ultimate success of the plan. For example, Toronto is 

currently experiencing this problem, with its original cycling master plan being 

disregarded in favour of a new cycling ideology (which favours off-road cycling 

facilities) which has been supported by the newly elected Mayor.  

7a/ Monitor Calgary’s Cycling Master Plan 

 Calgary is one of the most difficult cities to assess, not only due to its 

contradictory high levels of cycling facilities and low bike modal share, but the extensive 

three year Cycling Master Plan, which just recently has been approved by Calgary 

Council. Calgary’s Cycling Master Plan is completely unique from any other city of 

study. The Plan, approved in June 2011, is a three-year master plan, which will cost 

nearly $30 million to complete (City of Calgary, 2011). If successful, it can act as an 
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exemplary model, which outlines how to accomplish an extensive cycling project in a 

short amount of time. It will, in essence, offer the solution to the problem of 

implementing extensive 10-year action plans. Conversely, if the Plan is not successful, it 

may suggest that these extensive and time consuming master plans, are, in effect, a 

necessary approach.  

8/ Promote the economic benefits of increased rates of cycling 

 Social equity is agreed to be a condition of sustainable urban development 

(Voula, 1996).  In acknowledging the economic benefits of cycling, municipalities may 

be more easily persuaded to allocate funds to promote cycling. As discussed, it has been 

well documented that cyclist conducive atmospheres within a city (through the provision 

of public trails and traffic calming) can stimulate tourist activity, increase property 

values, and attract appealing industries, (such as knowledge-based businesses with 

employees who place a high value on environmental amenities) (Litman, 1999).  In 

promoting this concept to municipalities, government officials may be more willing to 

place more emphasis on cycling facilities, education, and promotion.  

9/ Collaboration/ Knowledge Sharing  

 Throughout the process of data collection, analysis of interviews, literature, and 

government documents, produced similar findings within the research. This is 

advantageous in strengthening an argument, but the research findings suggest that 

municipalities conduct limited research to formulate plans. The growing number of 

European city cooperation networks (EUROCITIES, Commission of Cities, Strategies for 

Medium-sized Cities) demonstrates the advantage and need to exchange ideas and build 
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upon experiences (Voula, 1996). The success of European countries in increasing utility 

cycling safety demonstrates that it is possible for Canada to implement similar 

coordinated policies with similar outcomes. This also can be applied to the public and 

private sector, where growing cooperation creates mutual success. Collaboration can 

foster an exchange of ideas, experiences, of experts throughout all of Canada, not just at 

the municipal level. For example, this type of knowledge-sharing could be extended to 

provide an institutionalized method to report collisions with cyclists and create a 

municipal, provincial, and federal database of this information (Lea, 2007). With this 

type of database accessible, academics; urban planners; and government officials can 

work to mediate problems expediently. Another easy way to encourage collaboration is to 

have a central source of funding for research (i.e. federal funding) about cycling planning 

(Pucher & Buehler, 2005). At the municipal level, Voula asserts information technology 

can provide the infrastructure for integration of a cooperative system (Voula, 1996).  The 

City of Toronto and Vancouver both provide well equipped interactive websites, which 

could be expanded to implement knowledge-sharing between municipalities (City of 

Toronto, 2011; City of Vancouver, 2011).   
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6.0 Chapter Six: Conclusion: Final thoughts and direction for future research 

 The bicycle is a compelling and adaptable machine, asserting itself as a mainstay 

of transportation, business, and recreation, and a model for healthy, sustainable urban 

development (CBN, 2008).  Increasing rates of cycling alleviates congestion, decreases 

pollution, reduces obesity rates, increases physical fitness of a population, and is an 

affordable alternative to the automobile (Horton, 2006). Within Canada, bicycling 

remains a highly underutilized form of transportation. In particular, as major 

municipalities remain the epicenter of economic activity, dense population, culture, and 

innovation, the potential for a percent modal shift from motor vehicle to bicycle is 

substantial with little economic cost (Voula, 1996).  

The case studies of Vancouver, Calgary, Ottawa, and Toronto presented 

themselves as unique, with several different barriers to cycling. Although cycling rates 

vary between cities, there are several common themes that transcend the Canadian City. 

There is a growing rate of cycling within all Canadian cities. For this rate to continue to 

increase, issues of safety, promotion and education, proper cyclist infrastructure, policy 

and planning, and enforcement of cyclist rights must be addressed. The data collected 

supports that the recommendations, if adopted by municipalities, will result in a direct 

increase in cycling rates. The results and recommendations should not be viewed as a 

thorough analysis.  Rather, the research can be used  to build upon and research 

individual cities in a more comprehensive way that was not possible with a four-city case 

study project. 
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A review of the current literature has revealed that more research needs to be 

conducted on cycling specifically within Canadian cities. It is extremely difficult to make 

certain claims, including directly comparing cities, without comparable data, such as the 

way in which kilometers of cycling lane infrastructure is measured or classified. In 

particular, new approaches to cycling policy, such as Calgary’s three year Cycling Master 

Plan, should be monitored as a potential new approach to previous ten and twenty year 

cycling Plans.  

In the current generation, cycling is no longer an inevitable right of passage. Yet, 

as people become aware of the necessity of environmental sustainability- the health, 

economic, and social benefits of cycling -the movement towards promoting cycling 

within sustainable urban development can become a realistic possibility. 
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8.0 Appendix Sample of interview questions  

Sample of interview questions 

Interviews will aim to answer general questions associated with cycling in Canadian 
cities. All interviewee's will be asked similar questions. Follow up questions will be 
asked in accordance to the interviewee’s response. The following are examples of the 
interview questions:   

1/ Should cycling be promoted within the City of _____ ? If so, explain.  

 

2/ What are the major barriers cyclists and pedestrians are confronted with within the city 
of _______ when cycling? 

 

3/ Do you know of any innovative, creative policies or initiatives the city of ________ 
has implemented to promote cycling? If yes, please explain. 

 

4/ In your opinion what are some benefits of cycling within the city of _______? 

 

5/ What are some of the barriers to promoting or increasing rates of cycling and walking 
within Canadian cities? 

 

6/ Can you discuss the state of cycling infrastructure within the city of __________ ? 

 

7/ Describe the most important issues you feel are relevant to cycling? 

 

 

 

 

 

 

 

 



124 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