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Despite equity gaining increasing attention in Canadian bicycling practice and research,
the demographics of who is cycling have not been documented nationally in Canada.
This study uses Canadian census data to provide a nationwide portrait of: 1) how bicy-
cle commute mode share varies by gender, race, income, and age in Canada; 2) how the
sociodemographic characteristics of bicycle commuters in Canada have shifted between
1996 and 2016; and 3) how bicycle commuting and the demographics of bicycle com-
muters vary across metropolitan regions in Canada. We find that men, people who are
not visible minorities and low-income populations commute by cycle at double the rates
of women, visible minorities, and other income groups, respectively. Women comprise
an increasing share of bicycling commuters over the 20 years, whereas bicycling is
increasing at similar rates across race and income groups. Cycling distinctly decreases
with age. Cycling rates vary by region and there is some evidence that low-income and
visible minority groups bicycle more in smaller, more car-centric metropolitan areas.
These findings identify differences in bicycling across socio-demographic groups and
geographic region, which sets a foundation for research to uncover why these differ-
ences are occurring, in order to point policymakers toward targeted solutions that
specifically address inequities in bicycle commuting between population groups.
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1. Introduction

As a low-cost, low-carbon, and health-promoting mode of transport, cycling is increasingly
being championed by transportation planners, decision-makers, and advocates for its wide
range of individual and societal benefits. Safe and inviting bicycling infrastructure and policy
can provide individuals, including those with budget constraints, a healthy and affordable
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way to reach desired destinations (Doran, El-Geneidy and Manaugh, 2021; Lubitow and Miller,
2013; Manaugh, Badami and El-Geneidy, 2015). It is now common for Canadian municipali-
ties to include sections in transportation master plans, or standalone cycling plans, dedicated
to planning bicycling infrastructure, policy, and programs. These plans are translating to
substantial investments in bicycling infrastructure. Within just a decade, major cities and
regions, such as Ottawa and Metro Vancouver, have more than doubled their bicycling net-
works (City of Ottawa, 2013; HUB Cycling and TransLink, 2019). This wide-scale promotion
and investment in cycling in Canada has seemingly had some effect on behaviors; while the
proportion of commuters who cycle has only increased from 1.3% in 1996 to 1.5% in 2016,
some metropolitan areas have seen much larger increases (e.g., from 5.0% to 6.4% in Victoria
and from 1.2% to 2.3% in Montréal), and some individual neighborhoods have experienced
even larger increases (Statistics Canada, 1996; Statistics Canada, 2016).

1.1. Inclusive bicycling

The increased investment in cycling and growth in bicycle mode share raises important ques-
tions about who is benefitting from these investments. Researchers and practitioners are
increasingly recognizing that the benefits (e.g., access to opportunities) and burdens (e.g.,
traffic collisions) of transportation are inequitably distributed across population groups
(Pereira, Schwanen and Banister, 2017). In Canadian cities, bicycling infrastructure, includ-
ing bike share stations, is less prevalent in neighborhoods with lower socioeconomic status
(Fuller and Winters, 2017; Hosford and Winters, 2018). In the US, some research suggests that
areas with larger white and higher-income populations are afforded better access by bicy-
cle to destinations such as healthcare facilities and grocery stores (Jahanshahi et al., 2021).
Overall, this body of work collectively underscores that there is marked variability across cities
in the patterns of both existing and new investments in bicycling infrastructure by area-level
income and race (Braun, Rodriguez and Gordon-Larsen, 2019; Ferenchak and Marshall, 2021;
Fuller and Winters, 2017). In response, many municipalities are incorporating equity-based
goals, objectives, and project prioritization procedures into their transportation plans (Doran,
El-Geneidy and Manaugh, 2021; Manaugh, Badami and El-Geneidy, 2015).

There are other important influences beyond infrastructure for cities to consider when creat-
ing an inclusive cycling culture. The availability of bicycling infrastructure can increase levels of
cycling and reduce the risk of traffic collisions (Pucher, Dill and Handy, 2010), but infrastructure
alone does not necessarily generate a diversity in the profile of people who bicycle (Lubitow
and Miller, 2013). Cycling has been perceived by people of color as “something that white peo-
ple do” (Brisefio et al., 2019) and the construction of bicycling infrastructure can lead to fears
of gentrification and displacement by low-income and racialized residents (Lubitow and Miller,
2013). This may lead to other groups feeling unfamiliar and uncomfortable with cycling, which
can be compounded by the disproportionate vulnerability to traffic collisions and to harass-
ment by police that Black, Indigenous, and people of color (BIPOC) and low-income residents
can experience in public space (Agyeman and Doran, 2021). Indeed, research shows that Black
and Latino Americans are up to 30% more likely than white Americans to die while cycling
(Zimmerman et al., 2015). An inclusive cycling culture is required for populations facing struc-
tural disadvantages to fully benefit from investments in bicycling infrastructure.

Concurrent with this growing empirical evidence base on differences in bicycling behav-
iours across population groups, there has been a proliferation of scholarship concerned with
the place of bicycling in wider debates around transport equity or mobility justice (Golub,
2016; Sheller, 2020). Current work that identifies differences in bicycling across population
groups tends to engage more explicitly with transport justice and identify systemic and cul-
tural changes to promote more equitable bicycling outcomes. For example, Martens and
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colleagues (Martens et al., 2016) discuss the role of cycling to promote wider social goals of
inclusion as well as environmental quality, while Soliz (2021) explores how social movements
can be integrated into bicycle planning in underserved areas.

1.2. Evidence on demographic trends in cycling

National data from North America and Western Europe do indeed show differences in bicy-
cling mode share across sociodemographic groups. Women cycle far less than men in the US
and Canada and, in the US, cycling rates among men increased more than women between
2001 and 2009 (Pucher, Buehler and Seinen, 2011). Gender differences in cycling rates may
be due to women being more concerned by safety and security when cycling, as well as
women's disproportionately larger role in mobility of care (Pucher, Dill and Handy, 2010).
Cycling rates have been found to steadily decline with age in the US and UK, but countries
with higher cycling rates such as Germany and the Netherlands have seen bicycling mode
share increase among groups over the age of 25 (Pucher and Buehler, 2008). The relationship
between personal income and cycling is variable in studies from the US, UK, Germany, and
the Netherlands (Heinen, van Wee and Maat, 2010; Parkin, Wardman and Page, 2007; Pucher
and Buehler, 2008), although higher rates of cycling for utilitarian purposes have been found
among low-income groups in Canada (Winters et al., 2007). In the US, white people have
higher bicycle mode shares than those identifying as African American, Hispanic, or Asian,
though cycling rates rose more among non-white groups between 2001 and 2009 (Pucher,
Buehler and Seinen, 2011). Likewise, in England and Wales, electoral wards with a higher pro-
portion of non-white residents have lower rates of bicycle commuting (Parkin, Wardman and
Page, 2007). Geographic factors such as climate, topography, and land-use may also impact
bicycle mode share (Heinen, van Wee and Maat, 2010).

In Canada, the demographics of who is cycling has not been documented nationally. This
is in part due to the lack of a national household travel survey that would provide data on
cycling for all types of trips. The Canadian Census (and 2011 National Household Survey
(NHS)) provides data every five years on the main travel mode used for commuting. These
data can provide some indication of who is cycling to work in Canada, and how the cycling
population is changing over time.

The current study uses Canadian Census and NHS data to provide a nationwide portrait of:
1) how bicycle commute mode share varies by gender, race, income, and age in Canada; 2)
how the demographics of bicycle commuters in Canada have (or have not) shifted over the
20-year period between 1996 and 2016; and 3) how bicycle commuting and bicycle com-
muter demographics vary across metropolitan regions in Canada. Our findings show social
patterning, with more cycling by men, people who are white, and people with low incomes,
and that patterns are persistent over the two-decade study period. This high-level portrait can
provide an indication of the inclusiveness of bicycling in Canada. It allows practitioners to
understand how Canada’s bicycling population is changing over time and can provide insight
into where attention is needed to create more equitable bicycling systems.

2. Methods

2.1. Data

The only consistent source of cycling data in Canada is on commute to work. We accessed
Canadian Census (1996, 2001, 2006, 2016) and National Household Survey data (2011) from
the public use microdata files (PUMFs), which are anonymized records, provided by Statistics
Canada, of individual census responses (Statistics Canada, 2016). Since 1996, these quin-
quennial data have provided a relatively consistent national profile of commuter and demo-
graphic characteristics. They are collected as part of a long-form census questionnaire that
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is distributed to a 20% (1996, 2001, and 2006) to 25% (2016) sample of the population. In
2011, the long-form census was replaced with a voluntary National Household Survey (NHS)
that largely replicated the questions from the long-form census questionnaire but no longer
made responses mandatory (Statistics Canada, 2017a), raising concerns over non-response
bias, especially within marginalized populations. A census was administered in 2021 but
journey-to-work data have not yet been released to the public. The PUMFs represent 2.7%
(2001-2016) to 2.8% (1996) of the Canadian population and include weighting factors for
each record that may be applied to the sample to represent the entire Canadian population.
To maintain confidentiality, the finest geographic scale reported is the census metropolitan
area (CMAs), a geographic unit representing one or more adjacent municipalities with a total
population of at least 100,000 centered around a core area with a population of at least
50,000 (Statistics Canada, 2017b). The PUMF provides summary data for the largest CMAs,
and groups together smaller CMAs and Census Agglomerations (CAs) that are in the same
province (e.g., Abbotsford — Kelowna). All other regions that do not fall within one of the
larger CMAs (e.g., small towns) are grouped under the “Other” category. The CMAs provided
in the PUMF are listed in Table 1 and visualized in Figure 1. The PUMFs were accessed from

Table 1: Population and population density of the Census Metropolitan Areas provided in
the PUMF.

CMA (sorted east to west) Population Population Density
(2016) (population/km?)

Halifax 403,390 67.6
Moncton — Saint John 271,012 422
Québec 800,296 230.3
Sherbrooke — Trois-Rivieres 368,147 143.9
Montréal 4,098,927 883.7
Ottawa — Gatineau 1,323,783 184.7
Kingston — Peterborough 282,896 74.9
Oshawa 379,848 418.3
St. Catharines — Niagara 406,074 284.9
Toronto 5,928,040 945.5
Hamilton 747545 532.2
Brantford — Guelph — Barrie 483,246 181.8
Kitchener — Cambridge — Waterloo 523,894 473.4
London 494,069 184.5
Greater/Grand Sudbury — Thunder Bay 286,310 41.0
Windsor 329,144 318.8
Winnipeg 778,489 143.9
Regina — Saskatoon 531,576 50.0
Edmonton 1,321,426 134.0
Calgary 1,392,609 265.7
Kelowna — Abbotsford 375,400 98.9
Vancouver 2,463,431 810.2

Victoria 367,770 522.1
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Figure 1: Map of census metropolitan areas included in Statistics Canada public use micro-
data files (PUMF).
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the Ontario Data Documentation, Extraction Service and Infrastructure (ODESI) repository
through the University of Toronto (Statistics Canada, n.d.).

For the main outcome of interest, we used journey-to-work data from the Canadian Census
to measure the proportion of the population who cycles to work regularly. The “main mode
of commuting” question asks respondents to select a single mode from a list that they usually
used to get to work during a week in early May of the census year (Statistics Canada, 2017b).
This question has remained consistent since 1996.

The demographic data from the census can be used to further characterize the sample iden-
tifying as commuter cyclists. We analyzed weighted subsets of bicycle commuters by gender,
race, income, age, and geographic indicators, which are aspects of social identity and con-
texts that have been shown to have a relationship with bicycling (Heinen, van Wee and Maat,
2010). Below we present details of the social indicators we used.

2.1.1. Gender

Prior to 2021, Statistics Canada only included a “sex” question in the census and NHS, which
asked respondents to identify as either male or female, without language specifying that
this referred to sex assigned at birth. It is noted that there may be some variation in how
respondents interpreted this question (i.e., whether they responded based on their sex at
birth, gender identity, or gender expression) and the binary categorization does not accu-
rately represent the gender identity or expression of all Canadians. In this paper we use the
terms men and women (rather than male and female) as these terms are more commonly
used to reflect gender identity. In these census years there are no response options to speak
to other gender identities, although this has changed as of the 2021 census.

2.1.2. Race

Historically, Statistics Canada has reported race using the term “visible minority”, which is
drawn from the Canadian Employment Equity Act (Statistics Canada, 2016) and defined there
as “persons, other than Aboriginal peoples, who are non-Caucasian in race or non-white in
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colour” (Employment Equity Act, 1995). The term has come under criticism for “render|[ing]
invisible the differences in the lived experiences of diverse communities” (United Nations
Committee on the Elimination of Racial Discrimination, 2017) and because “visible minori-
ties” in some geographic areas of Canada are in fact the majority, not the minority (Roth,
2017). An Employment Equity Act Review Task Force is currently considering retiring the
term from the Act (Government of Canada, 2022).

To derive visible minority data, census respondents are asked to select from a list of popula-
tion group(s) to which they belong (e.g., white, South Asian, Black), including a “not included
elsewhere” option, or a write-in response (Statistics Canada, 2017b). In accordance with the
Employment Equity Act (Government of Canada, 1995), those who identify with any popula-
tion group category other than “white” and who do not identify as “Aboriginal” are classified
by Statistics Canada as a visible minority. Approximately 22% of the Canadian population
was classified as a visible minority in 2016, although the proportion is much higher in cer-
tain metropolitan areas (e.g., 51% in Toronto and 49% in Vancouver). To note, in calculating
proportions from the census data we are consistent with Statistics Canada's approach where
“not a visible minority” classification comprises both people identifying as “white” and as
“Aboriginal” in these years of the census (Aboriginal people accounted for 4.9% of the total
population in 2016 (Statistics Canada, 2016)). We are explicit about this throughout the text.
Additionally, in the text that follows we use the terminology of “Indigenous” rather than
“Aboriginal”, reflecting current practices. More information on differences in wording and
format of questions around Indigeneity as of the 2021 census are available from Statistics
Canada (Statistics Canada, 2022).

“Visible minority” data are often interpreted as a measure of race, but race can be identified
in many ways, including racial identity (i.e., how individuals identify themselves), observed
race (how they are seen by others), reflected race (how they believe they are seen by others),
ancestry, amongst others. Roth (2017) describes Statistics Canada’s classification of visible
minority as a “proxy for non-white physical appearance’, relying on self-classification as an
indicator of white or non-white physical appearance (Roth, 2017). The visible minority data
therefore may be interpreted as a proxy for physical appearance, though it must be noted that
the data may represent variations in how individual respondents interpreted the question.

2.1.3. Income

The Statistics Canada low-income cut-off (LICO) measure provides a standard indicator of
households’ economic positions. LICOs are income thresholds below which households must
allocate at least 20% more of their total income on shelter, food, and clothing compared to
the average household (Statistics Canada, 2017b). LICOs vary by household size and area type
of residence (rural area or small, medium, or large centers by population). LICOs are adjusted
each census year to current dollars based on the Consumer Price Index. In 2016, approxi-
mately 13% of the total population of Canada was estimated to be a member of a low-income
household (before-tax).

2.2. Analysis

We provide a descriptive analysis of bicycle commuting data in Canada. First, we compare
bicycle commute mode share (weighted total of individuals who cycle as their main mode of
commuting / weighted total of all commuters) among subgroups of gender, race, income,
and age indicators, within the most current available census data (2016). We test the statisti-
cal significance of differences in bicycle commute mode share between sociodemographic
subgroups (e.g., men versus women) using a z-test of equal proportions. The proportions test
determines whether there is a statistically significant difference in the proportions of these



MacEacheron, et al: Is Canada’s Commuter Bicycling Population Becoming More Representative 7
of the General Population Over Time? A National Portrait of Bicycle Commute Mode Share
1996-2016

subgroups that are bicycle commuters while accounting for the proportion of the entire
population meeting the same criterion. For example, the proportions test can compare the
proportion of men and women who bicycle to work while accounting for the proportion of
total commuters who bicycle. Second, we compare changes in mode share over time for each
sociodemographic subgroup through line and bar graphs of bicycle commute mode share of
the same sociodemographic subgroups (e.g., mode share for women between 1996 to 2016).
Third, we provide a visual comparison of bicycle commute mode share of select CMAs and
look at differences in trends in bicycle commuting by gender, race, income, and age, across
geographies (as provided by PUMF). All analysis was carried out using R software.

3. Results

The number of bicycle commuters in Canada has increased steadily over time, from approxi-
mately 178,000 in 1996 to 270,000 in 2016. The rise in the number of people bicycle com-
muting has outpaced the rise in the number of total commuters driven by population growth;
we see this proportionally, where the bicycle commute mode share has increased from 1.3%
in 1996 to 1.5% in 2016 (Figure 2).

3.1. Sociodemographic characteristics of people bicycle commuting
We report the 2016 rates of bicycle commuting amongst the Canadian population stratified
by gender, race, income, and age, as well as differences between demographic subgroups in 2.
Table 2 shows the percentage of each demographic group that bicycles to work, and that
the differences between each group and the reference category (women, visible minority,
low-income, ages 15-24) is statistically significant. By mode share, men bicycled to work
at almost double the rate of women in 2016 (1.9% versus 1.0%). Women slightly outnum-
bered men in Canada (50.9% of the population) and commuted almost as much (48% of
total commuters are women) but only represent about a third of bicycle commuters. Thus,
women are underrepresented in commuter bicycling in Canada. Similarly, those identifying
as white or Indigenous regularly cycled to work at approximately twice the rate of visible
minorities, and those living below the LICO cycled to work at double the rate of those who

1.5% A

1.4% A

1.3% 1

Bicycle Commute Mode Share

1.2% A

1996 2001 2006 2011 2016

Figure 2: Bicycle commute mode share of the Canadian population (Statistics Canada Jour-
ney to Work Data, 1996-2016).
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Table 2: Bicycle commute mode share in Canada by sociodemographic characteristics, 2016
(Statistics Canada Journey to Work data, 2016).

Bicycle Commute Difference
Mode Share, 2016 (%) (%)

Gender
Woman 1.0 reference
Man 19 +0.9*
Race
Visible Minority 0.9 reference
Not a Visible Minority** 1.6 +0.7*
Income
Low-Income 2.8 reference
Not Low-Income 14 -14*
Age Group
15-24 2.2 reference
25-34 2.0 -0.2*
35-44 1.5 -0.5*
45-54 1.1 -04*
55-64 09 -0.2*
65+ 0.6 -0.3*

*p < 0.05.
** includes both people identifying as white and Indigenous.

are not considered low-income. This is indicative of substantial discrepancies between white
and non-white bicycle commuting patterns in Canada and a heavier reliance on bicycling by
low-income commuters.

To assess how bicycle commute mode share varies across age groups we aggregated the
main mode of commuting data into 10-year age categories (15-24, 25-34, 35-44, 45-54,
55-64, and 65+ pooled). Table 2 shows that bicycle commute mode share is lower in older
age groups. The gap between mode shares is largest between the middle age categories, indi-
cating that commuting to work by bicycle drops off for people in their late 20s and 30s.

3.2. Sociodemographic characteristics of people bicycle commuting over time
This section presents bicycle commuting rates by gender, race, income, and age for all census
years between 1996 and 2016.

3.2.1. Gender

Figure 3 shows the Canada-wide bicycle commute mode share for men and women between
1996 and 2016. As in 2016, men have cycled to work at approximately double the rate as
women across all census years analyzed. However, the proportion of women cycling to work
has increased consistently each census year, from 0.7% in 1996 to 1.0% in 2016, whilst bicy-
cle commute mode share for men is increasing variably and at a slower pace (from 1.7% in
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Cycling Mode Share by Gender
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Women 0.86
0.91
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Figure 3: Bicycle commute mode share in Canada by gender (Statistics Canada Journey to
Work data, 1996-2016).

1996 to 1.8% in 2016, peaking at 1.9% in 2006). Overall, women remain underrepresented
as bicycle commuters in Canada, but the gap between men and women has narrowed over
time.

3.2.2. Race

The mode share of bicycle commuters over time in Canada are summarized by visible minor-
ity status in Figure 4. People who are visible minorities cycled to work at approximately
half the rate of non-visible minority (white and Indigenous) commuters across all census
years. Mode share is increasing over time, but slowly, for both groups (an approximately 0.1%
increase for both between 1996 and 2016). These changes occurred as the visible minority
population in Canada was growing substantially, almost doubling from 11.5% in 1996 to
21.6% in 2016. There appear to be major and continuing discrepancies in bicycle commuting
by these racial groupings in Canada.

3.2.3. Income

The bicycle commute mode share of the Canadian populations living below and above the
before-tax LICO are presented for the 20-year study period in Figure 5. Across all census
years, people living with low incomes consistently cycled to work at much higher rates than
those with higher incomes. Bicycle commuting is increasing at similar rates between 1996
and 2016 for both groups (2.2% to 2.8% for the low-income group and 1.1% to 1.4% for the
rest of the population), though rates are increasing more consistently for the low-income

group.

3.2.4. Age
Figure 6 highlights that younger people have a higher bicycle mode share across all cen-
sus years. For age groups over 25 years, we see a pattern of bicycle commute mode shares
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Figure 4: Bicycle commute mode share in Canada by visible minority status (Statistics Canada
Journey to Work data, 1996-2016).

Cycling Mode Share by Income (Low Income Cut-Off (LICO))

1.29%

1.24%

Not Low Income

1.36%

Low Income

2.76%

0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

Figure 5: Bicycle commute mode share in Canada by low-income cut-off (LICO) status (Statis-
tics Canada Journey to Work data, 1996-2016).
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Figure 6: Bicycle commute mode share (%) in Canada by age group (Statistics Canada Jour-
ney to Work Data, 1996-2016).

generally increasing over time. However, in the youngest age group (15-24 years), we see
declines over time. Thus, even as this younger population is cycling to work more than other
age groups, over time, cohorts of young people are less likely to be cycling.

3.3. Geographic variations in bicycle commute mode share

Bicycling policy and infrastructure decisions in Canada are most often made at the municipal
level. Even within municipalities, the provision of bicycling infrastructure and factors such as
topography vary by neighborhood. The promotion of bicycling, attitudes towards bicycling,
as well as other environmental factors such as climate, is thus highly localized (Heinen, van
Wee and Maat, 2010). The census/NHS PUMF can only be disaggregated to the CMA level,
which often includes multiple municipalities but can provide an indication of how levels of
bicycle commuting vary by region. Bicycle commute mode share for select CMAs available in
the PUMF Census data are presented in Figure 7.

Victoria, British Columbia consistently had at least triple the bicycle commute mode share
of the other CMAs. The mode share in Victoria also rose considerably, from 5.0% in 1996 to
6.4% in 2016. The three most populous CMAs (Toronto, Vancouver, and Montréal) have all
seen substantial increases in bicycle commute mode share over the two decades, although
Toronto’s mode share remains among the lowest.

A disaggregated exploration of bicycle commute mode share by geography reveals
regional variability in some of the above results presented in Section 3.2 (Table 3). The grey
cells indicate geographical areas where specific equity-deserving groups may be commut-
ing by bicycle more, relatively speaking, although ratios should be taken in context of the
absolute mode shares (e.g., higher ratio between groups are more likely in areas with low
absolute mode shares). There were no CMAs where women'’s bicycle commute mode share
was equal to or greater than those by men. Men consistently commuted by bike at 1.5-2
times the rate of women across the country, and as high as 6 times higher in Oshawa, a
suburban municipality with limited bicycling infrastructure. The two areas with the tightest
gender split (ratio of 1.3) were Moncton — Saint John, and Kelowna — Abbotsford. Across
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Figure 7: Bicycle commute mode share for the two largest census metropolitan areas in each
Canadian province (Statistics Canada Journey to Work data, 1996-2016).

most cities, people who are classified as visible minorities had lower bicycle mode shares
than non-visible minorities, with the exception of Sherbrooke — Trois-Riviéres and Windsor
(where visible minorities had higher mode share), and Oshawa (where cycling was low over-
all, but equal across race). An interesting contrast is that in areas outside the larger CMAs,
people who are visible minorities commute by bicycle at higher rates (1.5%) than those who
are not visible minorities (0.5%). Finally, the data show a consistent trend that low-income
groups had higher bicycle commute mode shares than the rest of the population in all CMAs
except Calgary, Alberta. The relatively higher rates of commuter cycling for both visible
minority groups and low-incomes outside of the larger CMAs (e.g., in smaller, more car-
centric CMAs, and outside urban areas) may be indicative of constraints in transportation
alternatives leading to these groups facing structural disadvantage to commute by bicycle,
rather than a choice between a set of transportation alternatives that more affluent and
white populations may have.

4. Discussion

Our analysis presents evidence of who bicycles, how bicycling rates vary by region, and how
these demographics are changing over time. We found significant differences in terms of who
bicycles by gender, race, age, and income with little variation in these differences over time,
illustrating a persistent demographic patterning of who commutes by bicycle in Canada. In
the following sections, we compare the results to similar studies using national datasets in
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other North American and Western European countries and discuss some potential causes of
discrepancies across groups. We then explore how bicycle commuting rates vary when con-
sidering intersecting identities in Canada.

4.1. Gender

Our analysis found that men commute by bicycle at approximately twice the rate of
women in Canada, but rates of bicycle commuting are increasing faster for women than
men. The overarching gap is consistent with previous research which has found that in
western countries where bicycle mode share is low overall, men cycle more than women
(Heinen, van Wee and Maat, 2010). Women in Canada cycle at similar rates to the UK
(29% of bicycle trips are taken by women) and at higher rates than in the US (25%) and
Australia (21%) (Pucher and Buehler, 2008). The consistently lower bicycle mode share
for women is indicative of widely studied barriers to cycling and cultural limitations that
some women face while cycling in North America, including an enhanced fear of violence
and harassment in public space relative to men, lower confidence in mixed-traffic condi-
tions, expectations of appearance when arriving at workplaces, and childcare responsi-
bilities (Lubitow, 2017). Studies have shown that women have stronger preferences than
men for bicycling infrastructure with physical separation from motor vehicles (Garrard,
Rose and Lo, 2007; Twaddle, Hall and Bracic, 2010). The increasing bicycle mode share for
women may indicate slight shifts towards gender equality in cycling in Canada.

4.2. Race

We found that Canadians who Statistics Canada identifies as ‘visible minorities’ cycle to work
at approximately half the rate of white and Indigenous people, and both groups have shown
increasing mode share at similar rates. Pucher et al. (2011) similarly found that cycling rates
are twice as high amongst white populations in the US, as compared to Hispanic and African
American groups, although cycling rates were increasing in non-white demographics but not
amongst white demographics. In England, utilitarian cycling rates among non-white individu-
als are approximately 60% the rates of white individuals, and recreational rates are only 50%
(Goodman and Aldred, 2018). These differences are also found in countries where the overall
prevalence is high, such as the Netherlands, where ethnic minorities bicycle less (Fishman,
Bocker and Helbich, 2015).

These findings support the common belief that utilitarian cyclists are primarily white
(Agyeman and Doran, 2021; Lubitow, 2017). The “not visible minority” population in our
analysis comprised both Indigenous people and white populations, consistent with histori-
cal Statistics Canada classifications, although the absolute number of Indigenous people
bicycle commuting is small, relative to white cyclists (~8,300 and 220,000, respectively, in
2016). Evidence suggests that racialized populations are facing pervasive barriers to cycling
in western countries. For example, many barriers in the US are because of systemic rac-
ism, such as fears of police and other violence, harassment, and microaggressions through
other road users’ behavior when navigating public space, commonly referred to as “Biking
While Black” (Barajas 2021; Lubitow, 2017). In England, lower cycling rates amongst non-
white people have been attributed to cultural associations of cycling with low social sta-
tus and infantilism, preferences for more modest clothing, and low coverage of cycling in
Black media (Steinbach et al., 2011). Low cycling rates may also be related to lower bicycling
infrastructure investment in neighborhoods with higher proportions of racialized residents,
a pattern seen in some North American cities but not others (Flanagan, Lachapelle and
El-Geneidy, 2016).
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4.3. Income

We identified a significantly higher bicycle commute mode share among the low-income pop-
ulation compared to the rest of the population, with the difference in mode share between
the two groups remaining relatively consistent between 1996 and 2016. Analysis of other
national datasets from western countries have not identified such a discrepancy in cycling
rates across income groups. Pucher and Buehler (2008) found that cycling rates are similar
across income groups in the US, the UK, Germany, the Netherlands, and Denmark. This result
is based on bicycling trips of all purposes, but other studies have found that recreational
bicycling is more prevalent among higher-income groups (Heinen, van Wee and Maat, 2010).
Within the Canadian context, Winters et al. (2007) used the national Canadian Community
Health Survey to identify an inverse relationship between household incomes and utilitarian
bicycling (work, school, or errands). The high cycling rates amongst the low-income popula-
tion found in this analysis therefore may be due to low-income commuters’ higher reliance
on bicycling as a lower-cost transportation alternative, whereas those with higher incomes
may choose to bicycle when there are comfortable conditions (e.g., high-quality bicycling
infrastructure, favorable weather) (Pucher, Buehler and Seinen, 2011). Those with higher
incomes are more likely to own a car and are generally better able to spend more money on
transportation, allowing them more travel alternatives to choose other than bicycling if con-
ditions are unsafe or uncomfortable (Heinen, van Wee and Maat, 2010). Thus, these Canadian
results combined with the other research on the prominence of recreational bicycling among
higher-income groups may point to a division in bicycling trip purposes along socioeconomic
lines, where mid- to high-income earners bicycle for leisure or as a choice among several
transportation options, whereas low-income earners bicycle out of necessity for a low-cost
transportation alternative (Pucher, Buehler and Seinen, 2011).

4.4. Age

While we see expected patterns of decreasing bicycling within increasing age groups, we
importantly see a pattern of increasing commuter bicycling within each age group. The one
exception is the youngest age group analyzed (15-24 years), which appears to have lower
rates of bicycling in more recent census years, though their mode shares remain higher than
older age groups. Our results generally reflect findings from the US and UK that bicycling
rates decline as age groups increase, with a sharp decrease between the teenage years and
20s (Pucher and Buehler, 2008). It is commonly assumed that decreasing bicycling rates
with age are due to declining physical ability, but research has indicated that cultural fac-
tors and infrastructure preferences among older adults are also at play (Aldred, Woodcock
and Goodman, 2016). The perception of a typical cyclist being young and athletic can feel
exclusionary to older adults (Lubitow, 2017). Older adults are often more constrained by their
stronger preferences for bicycling infrastructure with physical separation from motor vehicle
traffic (Van Cauwenberg et al., 2019). A contributing factor to the rapid decrease in bicycle
commute mode share between the 15-24 and 35-44 age groups may be experiencing a
major life event, such as changing jobs, relationship changes, moving, and increasing caregiv-
ing responsibilities (Chatterjee, Sherwin and Jain, 2013).

4.5. Intersections of sociodemographic characteristics

There is a need to advance intersectional perspectives in cycling research and practice (Lam,
2022). Structural forces compound and interact such that individuals’ intersecting spatial
and social identities face unique barriers; travel behavior cannot be fully explained by a
single aspect of one's identity. For example, if the journey-to-work data are further stratified
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by age and gender, we see that the 2016 bicycle commute mode share for racialized women
is only 0.6%, half the rate of all women (1.2%) and racialized men (1.1%). Stratifying bicy-
cle commute mode share by gender and income shows that bicycle mode share for low-
income women is 2.2% compared to 1.0% women who are not low-income, and 3.6% for
low-income men compared to 1.8% for men who are not low-income. Efforts towards equi-
table bicycling in Canada must consider the intersecting barriers and constraints to bicy-
cling that people might experience based on overlapping systems of oppression, as well as
explore whether people are bicycling as a choice or because there are limited alternative
transportation options available. The Canadian Census PUMFs are well-suited for surfacing
differences in bicycle commute mode share as they provide individual records from which
the user can generate custom crosstabs across sociodemographic characteristics and com-
muting behavior. Future research can capitalize on this opportunity that the PUMFs provide
and complement this data qualitative analysis to surface reasons for why these differences
are occurring.

5. Data limitations

The Census provides the best available snapshot of the Canadian population over time. Still,
Statistics Canada cautions comparing data from different surveys due to variations in meth-
odology, quality, and definitions of the target population (Statistics Canada, 2017b). The larg-
est inconsistency during the 1996-2016 study period is the voluntary 2011 NHS. While the
mandatory census has a very high response rate—up to 96.9% in 2016—the 2011 NHS only
yielded a 68.6% response rate (Statistics Canada, 2017a). The dip in total bicycle commuting
in 2011 (see Figure 1) may be a result of this non-response bias.

The journey-to-work data are valuable in that they represent the entire Canadian popula-
tion. However, they are limited as a bicycling data source in that they only include a count
of commuters who primarily bicycle, excluding less-frequent cyclists, multi-modal trips, and
cycling trips for non-work purposes. Countries such as the US, UK, and Germany conduct
national household travel surveys, which can allow for more robust, individual-level statistical
analysis because they usually collect data on individual trips and often collect demographic
information (e.g., gender and age). Many municipalities and regions across Canada adminis-
ter travel surveys (e.g., the Greater Golden Horseshoe Transportation Tomorrow Survey, Metro
Vancouver Regional Trip Diary Survey), but they are initiated at the will of individual authori-
ties and not representative of all geographies in Canada, particularly smaller cities and rural
areas with limited funding.

The current study looked at geographical patterns in demographic bicycling trends in a
selection of metropolitan areas. Bicycling mode share and the demographic composition
of who is bicycling is certainly related land use patterns and transportation infrastructure.
Recent efforts have created measures of the amount and quality of bicycling infrastructure
for all communities in Canada, at the level of dissemination areas (400—700 people) (Winters
et al., 2022). National measures of urban form such as this can be linked to mode share data
from the census used to explore patterns between the built environment and social equity
in who bicycles.

6. Policy opportunities

The findings from this analysis can help to guide Canadian planning authorities in their pur-
suit of more equitable and sustainable bicycling systems (Doran, El-Geneidy and Manaugh,
2021). While a better understanding must be established on the barriers and constraints that
different groups face leading them to (or not to) cycle to work, how intersecting identities
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affect these barriers and constraints, and the localized differences in cycling rates, this high-
level analysis can broadly point to a more equitable policy direction. For example, continued
and increased investment in high-quality bicycling infrastructure with physical separation
from motor vehicle traffic can specifically encourage bicycling by women and older adults.
Facilitating the younger generation’s preference for living downtown and in central areas
through land-use policy and transit systems would support shorter trips taken by bicycle and
could aim to prevent the mode shift away from cycling seen in young adults (Delbosc and
Nakanishi, 2017). Expansion of programs promoting active travel to school, such as Active
& Safe Routes to School, may also help to dissuade future generations from making a shift
away from bicycling. Importantly, the substantial barriers that BIPOC and women face in
public space have seemingly in part led to their underrepresentation in bicycle commuting
in Canada. This points to greater systemic issues of racism and cultural barriers, but increased
engagement with these communities in the planning process may help to facilitate their
inclusion in a bicycling-supportive culture (Lubitow and Miller, 2013).

7. Conclusions

This national portrait of bicycle commuters provides one of the first nationwide overviews of
bicycling patterns amongst sociodemographic groups in Canada, and one of the first amongst
western countries analyzing across multiple census years. It highlights clear discrepancies in
bicycle commuting rates between sociodemographic subgroups. Men, non-visible minority
populations (including both white and Indigenous people), low-income, and younger groups
all commute by bicycle at higher rates than comparison sub-groups. Our results were con-
sistent with the findings from North America and Western European countries, in general,
where men bicycle more than women (aside from stand out examples such as Copenhagen
and the Netherlands), and racialized people bicycle at lower rates than non-racialized peo-
ple. Interestingly, our work found a higher bicycle commute mode share for people with
lower incomes, relative to others; this finding differs from other studies, especially those that
include leisure bicycling.

The implications of these differences may vary by group. For example, men may cycle
more nationwide because of societal conditions that have privileged them in cycling cul-
ture, whereas higher bicycle commuting rates for visible minority and low-income groups in
smaller, more car-centric CMAs may be a result of limited transportation alternatives rather
than a choice to bicycle. Mode share is a broad measure reflecting both choices and con-
straints inherent to the complexities of travel behavior. Barriers and facilitators to cycling
specifically in the Canadian context must be understood before any direct policy action can
be taken. Specifically addressing inequities in bicycle commuting can accelerate the progress
towards wide adoption of bicycling as a viable and equitable travel alternative in Canada.
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