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The contrasted evolution of cycling during youth. Determinants of bicycle
ownership and use

Aur�elie Schmassmann , Daniel Baehler , and Patrick R�erat

Observatory for Cycling and Active Mobilities, Institute of Geography and Sustainability, University of Lausanne, Lausanne, Switzerland

ABSTRACT
Cycling during youth is characterized in many countries by two trends: its decline over the course
of several decades (termed the generation effect) and its decline over the life course of individuals
(the age effect). This paper addresses the age effect through a survey carried out among young
people aged 12–20 (n¼ 1,358) in a Swiss city. It goes beyond the cyclist/non-cyclist dichotomy
and identifies several cases in terms of skills (ability to ride a bike), access (ownership of a bike),
and uses (reasons for and frequency of cycling). While most young people (98%) learned how to
ride a bike as a child, an important minority do not continue cycling beyond childhood. Among
those who continue, the use of the bike often changes over time to become less utilitarian and
more recreational and occasional. The main determinants explaining cycling practices among
young people are socialization (the parents’ cycling practices and level of education), gender, and
the spaces of everyday life (place of residence and school). The results point to several levers to
foster cycling among young people, to anchor sustainable mobility practices for years to come.
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1. Introduction

The cycling practices of young people differ from country to
country, and while cycling is popular in some countries, in
others it is less so. In the Netherlands, for example, 52% of mid-
dle- and high-school children cycle to school (McDonald, 2012),
and in Denmark, 37.4% of 6–17years old cycle to school
(Christiansen & Baescu, 2021). However, these numbers are
more of an exception. Indeed, while cycling is experiencing a
renaissance in many Western cities (Buehler, 2018), cycling
among children and young people (from 6 to 20years old) has
declined in many countries in the last few decades (Cardon
et al., 2012).

This decline can be observed in several European coun-
tries—in a French city (Lille), cycling among under 18-year-
olds decreased four-fold between 1987 and 2016 (Richer &
Rabaud, 2019); in Ireland, 15.3% of 13- to 15-year-olds were
cycling in 1986, compared to 2.1% in 2016 (Central
Statistics Office, 2017); and in Switzerland, on which this
paper is based, cycling declined from 32% to 19% of all trips
among 13- to 15-year-olds and from 18% to 6% among 16-
to 18-year-olds (Sauter, 2019). The United States, where
cycling is less common to start with, has also seen its share
of high-school students cycling to school fall, from 2% in
1977 to 0.8% in 2017 (Kontou et al., 2020). What’s more,
these trends can even be observed in cycling-friendly
countries, such as Denmark, where cycling decreased among

11- to 17-year-olds by 24.5% between 2009 and 2019
(Christiansen & Baescu, 2021).

At the same time, an increasing number of children and
adolescents are taken to school in their parents’ car. As a result,
the car is more dominant in public space, leading to decreased
safety around schools and, in turn, to a decrease in active travel
to school (Buehler et al., 2020; Cardon et al., 2012; Sallis et al.,
2000). Both cycling and physical activity in general are affected
by this vicious circle (Rothman et al., 2020).

The decline in cycling is thus observed across generations,
but we also encounter a shift between different ages within the
current generation of children and young people. In Canada,
25% of 5- to 12-year-olds and 23% of 13- to 17-year-olds cycle
to school (McDonald et al., 2021), while in Switzerland, 16- to
18-year-olds are three times less likely to cycle than 13- to 15-
year-olds (Sauter, 2019). However, this age effect is not univer-
sally observed. In the UK, cycling doubles between 5- to
10-year-olds (1.4%) and 10- to 16-year-olds (2.7%) (Department
of Transport, 2021). This is also the case in the Netherlands,
from 29% among 0- to 11-year-olds to 52% among 12- to 17-
year-olds (McDonald et al., 2021). In Ireland, cycling to school
increases with age, from 4.1% in primary school to 6.5% in ter-
tiary education (Central Statistics Office, 2017).

These trends are particularly significant in a context
where the energy transition calls for the adoption of more
sustainable mobility practices (Givoni & Banister, 2013),
which it is important to encourage during childhood and
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youth, since modal practices developed earlier in life are
likely to last for years to come and contribute to defining
practices as adults (Delmelle & Delmelle, 2012; Hume et al.,
2009; Janke & Handy, 2019).

Few studies have addressed the issue of how cycling evolves
among young people. Most research focuses on younger chil-
dren or relies on secondary data (e.g. national statistics) that
do not always distinguish between age groups or that do not
go beyond the cyclist/non-cyclist dichotomy. This article fills
this gap by identifying several mechanisms in terms of skills
(ability to ride a bike), access (ownership of or other access to
a bike), and uses (reasons for and frequency of cycling). We
analyze the cycling practices of young people aged between 12
and 20 in the city of Yverdon (30,000 inhabitants) in the
French-speaking part of Switzerland through a cross-sectional
study carried out in 2020. Our study seeks 1) to analyze how
cycling among young people varies with age, and 2) to iden-
tify the factors which explain these variations.

In the following section, we present our approach and a
literature review on youth cycling and its determinants
(Section 2). We then consider the case study, methods, and
dataset (Section 3). The fourth section contains our findings
on the evolution of cycling during youth, and in Section 5
we discuss the main results, draw general conclusions, and
offer recommendations to increase cycling among young
people.

2. Theoretical discussion

This chapter presents a review of the literature on cycling
among young people, using the system of velomobility as a
framework (the term ‘velomobility’ is defined below). We
also include the concept of socialization and analyze its
effects on young people’s mobility. We conclude the chapter
by revealing the explanatory variables selected in our study
and taken from our literature review.

2.1. The concept of velomobility

To understand the different individual and contextual com-
ponents that lead to cycling, we use the theoretical approach
of velomobility, which can be defined as “the assemblage of
rider, machine and space and the systemic relations of soci-
ety, economy, polity and history within which they are per-
formed” (Cox, 2019, p. 28). We conceptualize velomobility
by drawing on Kaufmann’s three dimensions of mobility
(Kaufmann, 2017): movements in physical space (uses of the
bike), the aptitude for movement—or motility (an individu-
al’s cycling potential), and the hosting potential of a context
for cycling (its bikeability) (R�erat, 2021a; R�erat et al., 2022).

As young people’s mobility is strongly dependent on their
parents and their peers, we add the notion of socialization
to the concept of velomobility. Thus, we organize the litera-
ture review on youth and cycling according to velomobility
(individual cycling potential and the hosting potential of the
context) and socialization processes.

2.1.1. The individual’s cycling potential
The individual’s cycling potential is composed of three
dimensions based on the concept of motility developed by
Kaufmann (2017), which we apply to cycling (R�erat, 2021b):
skills (the ability to move, like ride a bike—“know-how”),
access (ownership of or other access to mobility instru-
ments—“being able to use a means of transport”), and
appropriation (perceptions of different modes of transport
and how individuals choose between them according to their
goals, their plans and their habits—“wanting”). According to
the literature, individual cycling potential is influenced by
three socio-demographic characteristics: (1) age, (2) gender,
and (3) education.

Firstly, age may have two effects on cycling during youth.
A decline is observed in cycling practices as young people
get older and have access to new transport modes, as seen
in American and Dutch studies that show the negative
impact of access to a driver’s license on cycling and walking
(Emond et al., 2009; van der Waerden et al., 2003). Young
people’s perceptions of cycling also change as they get older:
the “fun” side of cycling in childhood takes on a negative
connotation during adolescence in favor of the car
(Underwood et al., 2014). However, these trends should not
be generalized, as a decline in youth licensing is also
observed in many countries (Haldimann & R�erat, 2020) and
a Flemish study found an increase in cycling during youth,
particularly as a way to get to school (Cardon et al., 2012, p.
379). Furthermore, young people become more autonomous
with age, and often prefer to walk or cycle as a way of exer-
cising their independence—as revealed in a British study
(Lorenc et al., 2008). Thus, perceptions of cycling, access to
a driver’s license and a desire for independence all impact,
in differing ways, the mobility choices and habits of young
people. We will further discuss this in Section 2.2, through
the notion of mobility biographies.

Secondly, gender also plays an important role in cycling
practices among the youth. Boys usually cycle more than
girls, especially in countries without a cycling culture
(McDonald et al., 2021), a trend that is similar among
adults. This gap may first be explained by safety issues
(Bonham & Wilson, 2012; Emond et al., 2009). Girls aban-
don cycling more often, and more quickly, than boys, due
to their perception of road safety and a lower stated level of
confidence in traffic (Dill, 2017). The lack of (perceived)
safety also depends on parents, who tend to exercise greater
control over girls than boys (Brown et al., 2008; McDonald
et al., 2021). A second explanation may be found in the dif-
ferences between boys and girls in terms of their reasons for
and frequency of use of the bike (appropriation). Boys tend
to be more enthusiastic about cycling and quicker to become
independent in their mobility (Brown et al., 2008; Fyhri &
Hjorthol, 2009), while girls, on the other hand, are more
likely to give up cycling if it is perceived negatively among
their group of friends (Brown et al., 2008; Cavill & Watkins,
2007; Dill, 2017; Underwood et al., 2014).

Thirdly, educational orientation has an influence on the
transport needs of young people and on their access to
mobility. To our knowledge, level of education has not yet
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been considered in the literature on young people’s cycling
practices. However, an analysis of the mobility practices of
young people in Switzerland indicates a correlation between
level of education and cycling habits: young people with a
high-school education that leads to university studies cycle
more than young people engaged in vocational education
(Sauter & Wyss, 2014). This may be in part because those in
vocational training earn a salary and are therefore more
likely to have access to a car (Haldimann & R�erat, 2020).

2.1.2. Socialization
According to Hanson (2010), in questioning daily mobility,
the individual must be considered as “embedded in, and
interacting with, the household, family, community and
larger society” (p.8). This embeddedness is particularly true
of children and young people, for whom access to and
learning about daily mobility are strongly influenced by the
household in which they live, its social position, and the
means of transport available to them, as shown by studies in
the US, the UK, and France (Mitra, 2013; Panter et al.,
2010; Vincent-Geslin & Authier, 2016).

Those influences can be observed through the concept of
‘socialization’, which is a set of processes that make the indi-
vidual who they are (Darmon, 2016). Two types can be
identified: primary socialization, i.e. within the family, and
secondary socialization, through friends and the school sys-
tem. Within the field of mobility, the theory of socialization
has been extended under the term “travel socialization stud-
ies” (Baslington, 2008), an approach that aims to understand
the mechanisms of social influence around modal practices.

The mobility practices of children and young people are
strongly influenced by the mobility practices of their parents
(Susilo & Liu, 2016; Thigpen & Handy, 2018). Emond and
Handy (2012) observe that parental cycling plays an impor-
tant role in the cycling behavior of young people, who “are
apparently influenced by the encouragement and behavior of
their parents” (p. 78). Although peers also influence modal
practices, and in particular the appropriation of modes of
transport, the influence of parents is observed continuously
throughout childhood and youth. “Parents continue to have
a strong influence on the choices of their children, both
through their encouragement (or not) of bicycling and their
willingness (or not) to drive their children” (Emond &
Handy, 2012, p. 72).

Mobility practices vary greatly according to the parents’
socio-economic status: the higher the income, the greater
the motility (Kaufmann & Widmer, 2005), and the greater
the use of active modes of travel (Van Goeverden & de
Boer, 2013). Some studies have found that parents with a
lower income tend to be more concerned about their child-
ren’s safety and therefore less open to them using active
modes (Aarts et al., 2013; van den Berg et al., 2020).
Higher-income households are likely to own more cars than
lower-income households, which can lead to a more car-
dependent and less active mobility for children and young
people (Johansson, 2006; Van Goeverden & de Boer, 2013).

Finally, the family’s country of origin also plays a role in
cycling. Immigrants cycle less than native-born people in

European countries with a strong cycling culture, such as
the Netherlands and Denmark (Haustein et al., 2020; Van
der Kloof, 2015). These trends are even more pronounced
among women and young people with a non-Western
migration background (Haustein et al., 2020). In Holland,
which has a strong local cycling culture, Dutch adolescents
are three times more likely to cycle than their immigrant
counterparts (de Bruijn et al., 2005).

2.1.3. The hosting potential of the spatial context
The hosting potential of a spatial context for cycling—or its
bikeability—refers to three dimensions: the spatial structure
(distance, density, traffic, topography, etc.), facilities and
infrastructures (such as cycle lanes and tracks, which deter-
mine the extent to which cyclists can use the road alongside
other road users), and non-material elements such as rules
and social norms (R�erat, 2021a; R�erat et al., 2022).

In turn, bikeability influences access to, skills for, and
appropriation of cycling (McDonald, 2012). This impact is
even greater if the bikeability of the context is not child
friendly, as this makes parents less likely to encourage their
children to cycle—particularly in the case of girls (De Vries
et al., 2010; Osborne, 2005), as we saw in the previous
sections.

Distance, topography, and existing facilities all play a role
in the decision to (re)start cycling, a decision which is, like
other mobility choices, often the result of a complex set of
processes that take place consciously or unconsciously and
may be constrained by objective and subjective circumstan-
ces (De Witte et al., 2013). These processes occur through-
out the life course (Chatterjee et al., 2013), and so while an
individual may decide at one point in time not to cycle, this
may change over time in response to other changes. For
example, as young people grow up, they are likely to change
school, whose location may have an influence on their deci-
sion to start or stop cycling to school. Thus, home–school
distance is a decisional factor for the modal choice to travel
to school, as is bicycle infrastructure, which provides add-
itional safety for cyclists (Emond & Handy, 2012; Fitch
et al., 2016; Mitra & Buliung, 2012).

Bikeability also revolves around the social norms and
rules in place in a given context (R�erat, 2021a). Norms play
an important role for young people and reveal a gendered
dimension: “[… ] if bicycling is not socially normalized or
seen as “cool” in a community, teenagers are less likely to
accept it. This is especially true for girls [… ]” (Underwood
et al., 2014, p. 22). Thus, consideration of both social and
spatial contexts in which young people evolve is important
for understanding their mobility practices (Mitra &
Manaugh, 2020).

2.2. Trends in cycling over young people’s life course

As we have seen, individual cycling potential and the bike-
ability of a context reflect a specific meaning among chil-
dren and young people. Indeed, their modal choices include
more constraints than those of adults: limited access to
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certain modes of transport, parental control and supervision,
and lack of financial autonomy (Kaufmann & Widmer,
2005; Mitra & Manaugh, 2020).

However, while cycling depends on individual and con-
textual components at a given moment, these evolve over
the life course. The mobility biographies approach offers an
interesting way of analyzing this evolution. During their life,
people go through various events that impact their daily
lives and thus their daily mobility practices. Several authors
have developed the notion of ‘key events’, which can be
defined as ‘‘major event[s] in a personal life that trigger a
process of reconsidering current behavior” (van der
Waerden et al., 2003, in: M€uggenburg et al., 2015). Since
their influence on mobility is variable, two categories of
events are distinguished in the literature: on the one hand,
mobility-related events, also called mobility milestones, and
on the other hand, all other key events not directly related
to mobility (Rau & Manton, 2016). These events vary over
the life course and depend on the age of the individual. For
young people, the first category may refer to cycling (e.g.
learning how to ride a bike, getting a bike to meet new
needs) as well as to other modes (e.g. getting a moped or
car driving license). The second category of event refers to
life course changes, such as a new place of residence (Janke
& Handy, 2019; Lanzendorf, 2010; Rau & Manton, 2016) or
a new school (Chatterjee et al., 2013; Rau & Manton, 2016).
Changing school may also decrease free time (due to more
homework) and thus impact leisure activities such as cycling
(or activities that young people would travel to by bike).

3. Research design

3.1. Variables used in this study

Based on our literature review, we selected seven explana-
tory factors to analyze the changes in cycling among young
people. We used three individual factors: gender, age, and
education; and three variables related to socialization: home
language (to identify the migratory pathway of young peo-
ple), parents’ level of education (to identify the socio-eco-
nomic profile of young people) and parents’ cycling
practices (i.e. the frequency with which both parents’ cycle
to work and/or engage in sport/leisure cycling). Finally, the
place of residence is used as a variable to reflect the physical
environment, i.e. whether young people live in the city
(neighborhoods of various morphologies but within a lim-
ited radius of 1.5 km), in municipalities of the urban region
(sub- or peri-urban municipalities, predominantly residen-
tial, within the catchment area of Yverdon between 2 to
5 km) or in another remoter municipality (either rural or in
another region). More specific features of the physical envir-
onment, such as cycling facilities, are not considered here.

3.2. Case study

Cycling in Switzerland represents about 7% of the modal
share. While this is higher than in Latin and Anglo-
American countries, it is much lower than in some northern

European countries, such as the Netherlands and Denmark
(Buehler, 2018; R�erat, 2019).

Cycling among young people in Switzerland is characterized
by three major trends: (1) a decline in cycling is observed over
recent decades—for both recreational and utility reasons; (2)
cycling decreases during youth, and (3) cycling practices differ
between linguistic regions. The decline in cycling during youth
is such that the modal share of cycling among 13- to 15-year-
olds decreased from 32% in 1994 to 19% in 2015, and from
18% to 6%1 for 16-to 20-year-olds (Sauter, 2019). The trend
seen across linguistic regions is that cycling is more popular in
the German-speaking region (26% of all trips of 13- to 15-year-
olds) than in the French-speaking (4%) and Italian-speaking
(5%) regions; this may be explained by the fact that the
German-speaking regions are more cycling friendly, with more
20 and 30km/h zones and cycling infrastructures.

This study aims to understand how cycling among young
people differs according to age. To do so, we selected the
medium-sized city of Yverdon (30,000 inhabitants), given its
relatively flat topography and the presence of a variety of
types of schools that can accommodate young people aged
12 to 202. The modal share of cycling in the city of Yverdon
is estimated at 7%, which is equivalent to the national aver-
age, but higher than most other cities in French-speaking
Switzerland. In the urban region surrounding Yverdon3, the
modal share of cycling is only 4% (OFS & ARE, 2017).

Cycling facilities, cycle lanes and tracks are present in several
places in Yverdon, but in a somewhat haphazard manner: cycle
lanes are not continuous, and while the city has a bike-sharing
scheme, a secure bicycle station, and several maintenance sta-
tions (inflation, repair tools), there are parts of the city that
don’t have any of these. Nevertheless, the urban region of
Yverdon is crossed by three cycle tourism routes. Thus, although
the modal share of cycling remains modest, the city of Yverdon
has an interesting potential for cycling, particularly because of
its flat topography and small size.

3.3. Methodology

This study was based on a quantitative survey and group
interviews with young people from four different state
schools. Schools were contacted because this was the easiest
way to get in touch with young people. Our study covers
nearly all young people aged up to 16 years old living in
Yverdon (as well as some who live in the adjacent munici-
palities that don’t have their own school). For young people
aged 16 and over, we contacted all students and apprentices
attending a school in Yverdon through the school author-
ities. This includes a significant percentage of the young
people living in Yverdon, as well as many living in the
urban region or even beyond.

1These are the most recent figures available.
2The choice of this age range was determined by the Swiss school system.
Participants were mainly aged 13 to 19. Some children aged 12 and some
aged 20 are included and added to the youngest and oldest age groups. This
is due to the age of schooling of the young people and their date of birth.
3An urban region is defined by a core city and its suburbs (suburban and
peri-urban municipalities).
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The four schools contacted included two lower secondary
schools (ISCED 24), an academic high school (ISCED 34) that
prepares students for university studies, and a vocational
school (ISCED 35) for young people doing an apprenticeship.
These four schools are in very different urban contexts. One
lower secondary school and the vocational school are in a resi-
dential area, the other lower secondary school is in a former
industrial zone near the city center, and the high school is in
a suburb, outside the city of Yverdon, and is located on a hill,
which does not favor bicycle use for school trips.

This paper focuses on the initial results analyzed from
the quantitative survey conducted among the students in the
four selected schools. We propose here a cross-sectional
study and assume that 18- to 20-year-olds had, a few years
earlier, similar practices to 12- to 14-year-olds.

A link to an online survey was sent by e-mail to the four
schools, who then emailed it to their own students. In some
lower secondary classes, teachers asked students to fill in the
questionnaire in class. The questionnaire was divided into five
parts: profile; travel habits; motivations and barriers to cycling;
parents’ mobility practices; and plans to increase cycling. It
contained a total of 35 questions, including an open section
for comments. Participation in the survey was completely vol-
untary, and no inducement was given to the students on our
part. In this paper, we focus on cycling skills, access (vehicle
ownership), and practices (reason for use).

The participation rate for the questionnaire was 27% (1,358
responses). Only the vocational school had very low participa-
tion in the questionnaire (9.5% of all the students, compared to
61.2% and 37.9% for the two secondary schools and 39.6% for
the high school). It seems that students at the vocational school
were less able to fill in the questionnaire or less interested in
doing so. Several explanatory factors can be put forward: firstly,
most students are away from school for one or two days a
week; secondly, being the only school in the canton to offer
certain courses, its recruitment area extends beyond the borders
of the urban area, meaning that students may live too far away
to cycle to school; thirdly, most of them receive a salary and
have a higher average age, they are thus able to take other
modes of transport, like to drive their own car. The latter point
is confirmed by Haldimann and R�erat (2020), who find that
apprentices are more likely to have a driving license than high-
school students. Those three aspects can explain that many stu-
dents may have felt that a questionnaire about cycling in
Yverdon was irrelevant to them. The analysis methods that we
chose (binary and multinomial logistic regressions—see Section
3.4) allow these factors to be investigated further.

3.4. Profile of the respondents

The profile of the respondents is detailed in Table 1. Young
people who completed the survey are mostly girls (60.6%)
and live in the city of Yverdon (54.5%), and their language
spoken at home is mostly French (53.1%). Among the

participants, the secondary schools (45.4%) and the upper
secondary schools (37.7%) are overrepresented compared to
the vocational school (16.9%). Most mothers (76.1%) and
fathers (78.9%) have continued education beyond compul-
sory school. Fathers are more likely to own a bicycle than
mothers (75.1% vs 62.2%), although the utilitarian practice
of cycling5 is equal in both genders among parents (around
42%). Fathers, however, are more likely to ride for recre-
ational or sport reasons (79.0% vs 69.8% for mothers).

3.5. Methods of analysis

The responses were processed with SPSS. In addition to
descriptive statistics, we ran two binary logistic regressions.
The first one aimed to distinguish young people who cycle
from those who do not (N¼ 1,339), while the second looked
at bicycle ownership, and in particular its evolution among
non-cyclists (N¼ 1,355). Logistic regressions were used to
analyze the propensity to cycle and to own a bicycle; to do
this, we used a stepwise model, where the variables were
first treated individually. This allowed us to measure the
specific effects of a range of explanatory variables (age, gen-
der, school, place of residence, language spoken at home,
parents’ cycling practice, and parents’ level of education) in
terms of odds ratios. If the odds ratios are bigger (or
smaller) than 1, the modality increases (or decreases) the
likelihood among young people of cycling or owning a
bicycle compared to the reference modality.

We then developed a typology of young people who cycle
(n¼ 971) using cluster analysis. This analysis is based on the
reasons for cycling (travelling to school or activities, doing
sports, recreational bike rides) and the frequency (often, occa-
sionally, never)6. Three groups are identified and compared to
each other using multinomial logistic regression. Young people
who have not learned to ride a bike or who do not have a func-
tional bicycle are not considered, nor are young people who
state that they never ride a bicycle for any reason. We applied
Ward’s method, which minimizes the variance within a group
while maximizing the variance between groups. The degree of
relatedness between the statistical units (in this case, young peo-
ple) is identified according to a series of successive nests repre-
sented graphically by a dendrogram, which was used as a basis
for determining the number of classes (or types of cyclists).

4. Results

4.1. Cycling practices

To observe young people’s cycling habits, we first distin-
guished between young people who cycle and those who

4The International Standard Classification of Education (UNESCO) is the
international reference classification for the organization of educational
programs.

5By the utilitarian practice of the parents, we mean regular use (often or
sometimes) of the bicycle to go to work or to travel for purchases, activities
or to visit relatives.
6As cycling practice varies a lot during the year (school and holiday weeks,
weekdays or weekends, Summer or Winter), we tried to find a scale that
would be understandable for young people aged from 12 onwards, while
having a gradual increase in frequency. The frequencies ’often’, ’occasionally’
and ’never’ are therefore used without further clarification, but provide a
useful indicator to distinguish a regular, occasional or inexistant practice.
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do not. Of the total sample (N¼ 1,339), 33.2% (N¼ 345)
do not cycle. Who are these non-cyclists? The reason for
not riding a bike is not a lack of skills, as 97.6% of young
people have learned to ride a bike—this childhood rite of
passage is still very common—but rather a lack of bike
ownership. Among young people who learned how to
ride a bike, 17.3% do not own a bicycle, and another
8.3% do not have a functioning bicycle.

We then looked more closely at young people who cycle.
The typology identifies three main groups according to their
use of cycling (Table 2): recreational, occasional, and utili-
tarian. The occasional users (N¼ 366; 37.7%) are the least
frequent cyclists. Very few of them use a bicycle to go to
school (95.1%) or as a sporting activity (97.8%). If they use
their bike, it is to go for an occasional ride (89.3%) or to
travel to other activities (31.1%).

The recreational cyclists (N¼ 309; 31.8%) use a bicycle
mainly for leisure (58.6% sometimes, 35.3% often) and
sport (75.7% sometimes, 24.3% often). If they use it for
a utilitarian purpose, it is to go to certain activities
(43.0% sometimes, 18.8% often), but never to get to
school.

The utilitarian cyclists (N¼ 296; 30.5%) all go to school
by bike (45.6% sometimes, 54.5% often). They also use their
bicycle as a means of transport to other activities (39.5%
sometimes, 55.7% often). Recreational and sports use is
lower than in the recreational category but higher than in
the occasional category. This is the category with the most
diversified and regular use of a bicycle.

4.2. Evolution of cycling during youth

We analyzed the responses according to the age of the
respondents to identify continuities and breaks in cycling
during youth (Figure 1).

Firstly, the proportion of young people who do not cycle
increases with age. 26.8% of 12- to 13-year-olds do not
cycle, compared to 49.0% aged 19–20. Among these non-
cyclists, very few have not learned to ride a bicycle (between
1 and 4%, depending on age). Even though it is not possible
to carry out further analyses due to the small size of this
group (N¼ 32), we can suggest some trends. Young people
who did not learn to ride a bike are slightly more likely to
be girls (19 girls vs. 13 boys) and to be from households
where the first language is not French (19 vs. 13). In add-
ition, most of their mothers and almost half of their fathers
do not own a bicycle.

Almost all young people who have learned to ride a bike
learned with their parents or a family member (95.5%).
Only 1.5% of them learned to cycle through a course. Some
differences appear concerning the language spoken at home:
young people with a home language other than French are
more likely than their French-speaking counterparts to have
learned to ride a bike with the help of their friends (15% vs.
5%) and less likely to have learned with their parents or
family (88% vs. 98%). We observe here the first hint of a
socialization effect, whether through the family (primary
socialization) or peers (secondary socialization).

The next two variables in Figure 1 refer to access to a
bicycle. Ownership also increases with age: while 10% of

Table 1. Profile of young respondents.

Variable % Variable %

Gender Female 60.6% Age 12–13 years old 11.9%
Male 39.4% 14 years old 17.7%

Educational orientation General orientation (ISCED 2) 25% 15 years old 14.0%
Educational orientation (ISCED 2) 20.4% 16 years old 15.6%

General culture and business school (ISCED 34) 12.9% 17 years old 14.0%
Vocational School (ISCED 35) 16.9% 18 years old 15.1%

Maturity high school (ISCED 34) 24.8% 19–29 years old 11.7%
Place of residence Yverdon 54.5% Language spoken at home French 53.1%

Urban area (outside Yverdon) 7.5% French and another language 35.8%
Other 38.1% Mainly another language 11.1%

Parents’ level of education Mother Father Parents’ level of cycling Mother Father

Compulsory 23.9% 21.1% Owns a bicycle 62.2% 75.1%
Vocational or general secondary 44.2% 45.9% Cycle to work often or occasionally 42.2% 42.4%
Tertiary 31.9% 33.0% Cycle often or occasion. for sport or leisure 69.8% 79.0%

Table 2. Bicycle use by type of cyclist.

Recreational cyclists
(N¼ 309; 31.8%)

Occasional cyclists
(N¼ 366; 37.7%)

Utilitarian cyclists
(N¼ 296; 30.5%)

Cycle to school Never 100% 95.1% 0.0%
Sometimes 0.0% 4.9% 45.6%

Often 0.0% 0.0% 54.4%
Cycle to activities Never 38.2% 42.6% 4.7%

Sometimes 43.0% 42.3% 39.5%
Often 18.8% 15.0% 55.7%

Cycle for sport Never 9.0% 97.8% 36.4%
Sometimes 75.7% 1.9% 41.0%

Often 24.3% 0.3% 21.6%
Cycle for recreational bike rides Never 6.1% 10.7% 8.8%

Sometimes 58.6% 73.0% 47.6%
Often 35.3% 16.4% 43.6%
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participants do not own a bicycle at the age of 12-13, they
are almost 30% at the age of 19-20. A further 10% of young
people own a bicycle that is not working (in need of repair,
wrong size, etc.). This share does not change over time.

An in-between category of young people is then identi-
fied. These are young people who have a functional bicycle
but never use it. This category represents between 3.7 and
7.9% of the sample, depending on age.

Finally, there are the three types of cyclists. The percent-
age of occasional cyclists differs the least across the ages
(between 20.2% and 29.7%), while recreational cyclists show
an initial increase around the age of 16 (13.2% at 15 years
vs. 29.4% at 16 years), at the expense of utility cyclists, who
represent the type with the greatest variation. Utility cycling
declines with age; two key events can be observed that may
explain this. The first occurs around the age of 15–16 and
corresponds to the start of upper secondary school, an
increase in distances both to school and for various extra-
curricular activities, growing autonomy, the ability to take
public transport alone, and access to motorized two-wheel-
ers (4.5% of young people in secondary school travel to
school on a motorized two-wheeler vs. 11.1% of the older
ones). The second decrease in the use of bicycles for utilitar-
ian purposes is observed around the age of 18, which could
correspond to access to a driving license.

4.3. Determinants of young people’s cycling practices

We conducted two binary logistic regressions to explain var-
iations in cycling practices among the youth. The first one
explains the practice of cycling and the second one is about
bicycle ownership.

4.3.1. Young people’s cycling practices
The first binary logistic regression compares the profiles of
young people who cycle for any reason with those who do

not. All else equal, we observe the strong influence of
parents: a young person is much more likely to cycle if his
or her parents also cycle (Table 3, columns 3 and 4). A sig-
nificant socialization effect within families can therefore be
observed.

Because of its very high significance, this variable hides
other effects. A second analysis, which does not include
parents’ cycling habits, reveals an education effect (Table 2,
columns 7 and 8): young people in upper secondary educa-
tion are more likely to be non-cyclists. This can be
explained by the catchment area of the two upper secondary
institutions in this study, which is larger than for the lower
secondary schools, meaning that students may live further
away from these schools (too far, perhaps, to cycle). The
location of the high school, on a hill, is also a consideration
here, as the hilly topography is likely to discourage students
from cycling to school.

Furthermore, as already discussed, for young people
doing apprenticeships at the vocational school, an income
effect may also be involved, as these students receive a sal-
ary, giving them a higher purchasing power and potentially
enabling them to buy a car or scooter for their daily
commute.

The place of residence also explains whether young peo-
ple cycle or not, with young people from the sub- and peri-
urban municipalities of the urban region being more likely
to be non-cyclists than those living in the city. Finally, gen-
der is also significant, with girls being more likely to be
found among non-cyclists. No age effect is evident here, as
it is considered in the school variable (location and orienta-
tion) and the place of residence (the older the students get,
the greater the distance to school tends to be).

4.3.2. Young people’s propensity to own a functional
bicycle

A second binary logistic regression measures young people’s
likelihood of owning a functional bicycle, considering the

Figure 1. Typology of young people in relation to their cycling practice by age (N¼ 1.339).
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seven variables as presented above (age, gender, school
orientation, home language, place of residence, parents’ level
of education, and parents’ cycling habits).

All else equal, parents have a clear influence on bicycle
ownership (Table 3, columns 9 and 10). Firstly, parents’
cycling habits have a very strong effect: if mothers and
fathers cycle for recreational or utilitarian reasons, their chil-
dren are generally equipped with a bicycle. Secondly,
parents’ level of education has an effect: a young person is
more likely to have a functional bicycle if one of his or her
parents has completed education beyond compulsory school-
ing (apprenticeship or higher education). This may point to
an issue of income or to the importance given to learning to
ride a bicycle—among the more qualified, it may be consid-
ered as necessary or normal to own a bike; alternatively, it
may indicate inadequate parking conditions at home for
families with lower incomes, such as inaccessible or insecure
facilities.

Finally, bicycle ownership is also explained by the place
of residence: young people living in the wider urban region
are less likely to own a bicycle than those living in the city.
This could indicate that a greater distance from home to
school and other activities may lead to an earlier abandon-
ment of cycling than young people living in the city, or at

least an earlier switch. There were no differences according
to school orientation, age, gender, and language(s) spoken at
home.

4.4. Characteristics of cyclist types

Following the typology of cyclists we created, we analyzed
their profile with a multinomial logistical regression (Table 4).
This approach makes it possible to identify the specificities of
recreational and utilitarian cyclists compared to occasional
cyclists.

Compared to occasional cyclists, recreational cyclists are
more often male, which shows the gendered dimension of
cycling, particularly as a sport7. They are also more likely to
live outside of the urban region of Yverdon. The remoteness
of their place of residence makes commuting by bicycle
more difficult for them. Most recreational cyclists live in
rural villages, which explains why, despite recreational use
of the bicycle, they use it less for utility purposes, since dis-
tances from home to school/activities tend to be greater.

Table 3. Young people’s likelihood of owning a functional bicycle and cycling – extract from the logistical regressions.

Cycling habits

Owning a functional bicycle
With the variable “parents’

cycling habits”
Without the variable “parents’

cycling habits”

Exp (B) Sig.
Stand.
error Exp (B) Sig.

Stand.
error Exp (B) Sig.

Stand.
error

School and school
orientation

General orientation
(ISCED 2)

0.977 ns 0.525 0.673 ns 0.285 3.358 ns 1.072

Educational orientation
(ISCED 2)

1.373 ns 0.536 1.252 ns 0.317 2.853 ns 0.998

General culture and
business

school (ISCED 34)

0.612 ns 0.362 0.558 �� 0.216 0.515 ns 0.707

Vocational School
(ISCED 35)

0.851 ns 0.372 0.566 �� 0.208 0.931 ns 0.718

Maturity high school (ISCED
34) (ref)

Age 13–15 (ref)
16–17 0.864 ns 0.463 0.882 ns 0.256 2.248 ns 0.896
18–20 0.602 ns 0.524 0.682 ns 0.293 1.841 ns 0.977

Gender Female 0.625 ns 0.243 0.714 � 0.138 1.871 ns 0.464
Male (ref)

Place of
residence

Elsewhere 1.458 ns 0.314 0.855 ns 0.175 1.212 ns 0.639
Sub- and periurban

municipalities
in the urban region of

Yverdon

0.732 ns 0.436 0.548 � 0.251 0.247 � 0.658

City of Yverdon (ref)
Language spoken
at home

Mainly another language 1.724 ns 0.495 0.824 ns 0.228 3.531 ns 1.179
French and another

language
1.514 ns 0.288 0.814 ns 0.155 1.539 ns 0.568

French (ref)
Parental education Tertiary 1.897 ns 0.378 1.606 � 0.2 5.262 � 0.665

Vocational or general
secondary

1.642 ns 0.372 1.317 ns 0.189 4.721 � 0.689

Compulsory (ref)
Parents’ cycling
practices

Utility: often 7.833 ��� 0.377 – – – 6.456 �� 0.604
Utility: occasionally 9.691 ��� 0.408 – – – 16.397 �� 0.862
Recreational: often 10.972 ��� 0.546 – – – 6.927 � 0.903

Recreational: occasionally 5.855 ��� 0.39 – – – 6.38 �� 0.663
Do not own a bike (ref)

Note: ns¼ non-significant; � ¼ p< .05; �� ¼ p< .01; ��� ¼ p< .001; Model fit indicator (Nagelkerke R Square): 0.161; 0.079; 0.177.

7While occasional cycling is stable among boys, it varies more strongly among
girls (36% at 15 compared to 22% at 16). Recreational use also decreases
among girls from the age of 16, whereas it remains stable among boys.
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The young people in this group have, to a much greater
extent than the occasional users, at least one parent who
uses a bicycle, with an even more marked difference when
one parent has a frequent sporting or leisure activity. This
result shows the existence of a socialization process.
However, there were no links with education, age, lan-
guage(s) spoken at home, or the parents’ level of education.

Compared to occasional cyclists, utilitarian cyclists are
more likely to be students at the general upper secondary
school. The effect of education observed here may be
explained by ecological values that are more present among
young people preparing for academic studies. The utilitarian
cyclists are more likely than occasional users to be male,
which shows a gender effect for utility cycling, as well as for
recreational use as identified above8. These young people are
less likely to live outside the urban region, suggesting that
living in the city or a nearby municipality reinforces the
attractiveness of cycling as a means of transport, both to
school and to activities.

As with recreational cyclists, there is no difference
according to the language(s) spoken at home or the parents’
level of education. However, a young person is much more
likely to fall into the category of utilitarian cyclist if at least
one of his or her parents often uses a bicycle as a means of
transport. A socialization process is also observed here, this
time for the specifically utilitarian practice. It is interesting

to note that there are no significant differences between
households where the parents do not own a bicycle and
those where at least one parent uses a bicycle for leisure
purposes, as utilitarian cycling among young people is
highly dependent on their parents’ utilitarian cycling, rather
than on their parent’s bicycle ownership or use for non-
utilitarian purposes.

5. Discussion & conclusion

This study addresses the evolution of cycling during youth.
It looks beyond the cyclist/non-cyclist dichotomy by focus-
ing on the potential for cycling mobility among young peo-
ple (skills, access, and uses). An analysis of the determinants
of cycling practices was carried out on a group of young
people aged 12 to 20 through an online survey in Yverdon,
Switzerland. This study highlights levers to promote cycling
among young generations and thus anchor sustainable
behaviors for the years to come.

This analysis of cycling among young people confirms
the trends observed in the literature: cycling declines as
young people grow up. Learning to ride a bicycle is “an
important milestone for children” (McDonald, 2012, p. 235)
and almost all young people in our case study went through
this rite of passage and used the bike as a toy when they
were children. However, an important minority of teenagers
and young adults stop cycling, and those who continue to
do so have a more occasional and recreational practice. The
main determinants explaining cycling practices among the
youth refer to socialization (parents’ own cycling practices,

Table 4. Multinomial logistic regression model explaining the propensity to use a bicycle for utility, recreational or occasional use.

Characteristics of recreational
cycling vs occasional cyclists

Characteristics of utilitarian
cyclists vs occasional cyclists

Exp (B) Sig.
Standard
error Exp (B) Sig.

Standard
error

School and school
orientation

General orientation (ISCED 2) 0.87 ns 0.514 1.306 ns 0.565
Educational orientation (ISCED 2) 1.227 ns 0.506 1.63 ns 0.557
General culture and business

school (ISCED 34)
1.772 ns 0.375 0.309 ns 0.635

Vocational School (ISCED 35) 0.887 ns 0.367 0.586 ns 0.466
Maturity high school

(ISCED 34) (ref)
Age 13–15 (ref)

16–17 1.277 ns 0.448 0.946 ns 0.508
18–20 0.795 ns 0.512 1.177 ns 0.61

Gender Female 0.425 �� 0.246 0.21 ��� 0.257
Male (ref)

Place of residence Elsewhere 2.123 � 0.3 0.395 � 0.362
Agglomeration of Yverdon 1.085 ns 0.507 1.396 ns 0.482

Yverdon (ref)
Language spoken
at home

Mainly another language 0.47 ns 0.512 0.901 ns 0.473
French and another language 0.807 ns 0.275 1.009 ns 0.29

French (ref)
Highest level of
parental education

Tertiary 1.055 ns 0.4 2.399 � 0.422
Vocational or general secondary 0.523 ns 0.399 1.182 ns 0.414

Compulsory (ref)
Parents’ cycling
practices

Utility: often 1.28 ns 0.53 7.001 �� 0.717
Utility: occasionally 1.773 ns 0.539 6.387 � 0.731
Recreational: often 2.105 ns 0.594 1.712 ns 0.884

Recreational: occasionally 1.352 ns 0.541 3.042 ns 0.747
Do not own a bike (ref)

Note: ns¼ non-significant; � ¼ p< .05; �� ¼ p< .01; ��� ¼ p< .001; Model fit indicator (Nagelkerke R Square): 0.346.

8Girls’ utilitarian cycling often decreases during youth, and almost disappears
by the age of 19–20. For boys, utilitarian cycling falls sharply between the
ages of 14 and 17 (from 52% to 13%) but then stabilizes at between 14
and 18%.
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their level of education, and income), gender, and the spaces
of everyday life (place of residence and school).

Firstly, cycling among young people is highly gendered
(Dill, 2017; Emond et al., 2009). Girls are more likely to be
occasional cyclists or non-cyclists, a gender difference that is
generally found in contexts where the modal share of cycling
is low (Buehler & Pucher, 2021; McDonald, 2012) and
means that girls are more likely to reduce or even stop
cycling during adolescence.

Secondly, parents’ cycling habits have a strong influence
on cycling among young people (Emond & Handy, 2012;
Thigpen & Handy, 2018). Within the family context, people
most often learn to ride a bicycle. This socialization effect is
reflected in practice: young cyclists are more likely to have a
parent who regularly cycles, and this is even more pro-
nounced among young utilitarian cyclists. Parents’ cycling
habits can therefore explain why some young people do not
pursue the recreational cycling common among young chil-
dren as a leisure activity or mode of transport when they
get older. Parents’ cycling habits and education level also
impact access to a functional bicycle. Their influence
decreases as young people get older: the proportion of those
who do not own a functional bike increases from 18.8% at
age 13 to 39.7% at age 20.

Thirdly, cycling is closely dependent on the context’s
bikeability, from both a physical and social point of view.
This can be observed in the practice of cyclists, where recre-
ational cyclists are more likely to live outside the urban
region, while utilitarian cyclists are more likely to live in the
city where short distances facilitate cycling to everyday activ-
ities. In addition, non-cyclists are more likely to live in the
sub- and peri-urban areas.

Non-cyclists are also more likely to be in upper second-
ary education (older than 16). A change in the rhythm of
life and an ever-increasing home–school distance throughout
youth may both contribute to a lack of interest in or pur-
pose for cycling (Osborne, 2005). As the home–school dis-
tance increases with age, there is competition between
means of transport to the detriment of cycling (Emond &
Handy, 2012), particularly in Switzerland, where public
transport is highly developed and where the transport of
bicycles on board is paid for. The use of means of transport
that offer greater spatial range and reduced effort becomes
even more pronounced when the context is deficient in
cycling facilities and infrastructure such as safe and direct
cycle routes and parking. Two key events can be identified
here: the first around the age of 15–16 and the second
around the age of 18–20. Both correspond to a change in
place of education (or starting work) and thus a change in
distances between home and school or work, or a lifestyle
change (e.g. access to a driver’s license), which are not easily
compatible with cycling.

The analyses of bicycle use, ownership, and the different
types of cyclists do not directly highlight an age effect on
cycling. Although cycling changes significantly with age, this
variable is explained through changes in the home–school
distance and the rhythm of life during youth (Chatterjee

et al., 2013). Cycling is also more fragile over time among
girls and young people from non-cycling families.

This study has highlighted some mechanisms that influ-
ence cycling among young people. It is thus possible to pro-
pose some recommendations to promote this practice, not
only in Switzerland but also in all countries with similarities
to the trends exposed in this research. These recommenda-
tions concern both public policies and school administra-
tion, and focus on measures related to skills, access,
appropriation, and improvements to the built environment.
We first present recommendations for increasing the indi-
vidual’s cycling potential and then develop recommenda-
tions for improving the hosting potential of the spatial
context. This order refers to the conceptual framework used
in this article and does not reflect the importance given to
these recommendations.

Firstly, to help young people gain cycling skills, we recom-
mend that cycling lessons be offered in school, and suggest
public cycling courses in cities. Secondly, to improve access
among young people to functional bicycles, we recommend
subsidies to help with the purchase of a bicycle, the establish-
ment of repair workshops (both static and mobile) by and for
young people, bike-sharing schemes, and bicycle markets.
Thirdly, to help increase take-up of cycling among young peo-
ple, there is need of campaigns that raise awareness of the
needs and expectations of young people and that work to
change negative preconceived notions about cycling, such as
the time or effort involved. We also recommend opportunities
and initiatives to encourage young people to try utility cycling,
such as participation in the “bike to school” initiative. Finally,
in order to improve bikeability, there need to be safe and dir-
ect cycle routes, secure parking facilities, and permission to
board bicycles on public transport. We also suggest road clo-
sures around schools during rush hours.

This study has shown the major influence of socialization
processes on the choice to cycle, notably parents’ mobility
practices and education level, both of which play an impor-
tant role in cycling among young people. The perception of
the bicycle as a means of transport is a key step in increas-
ing this sustainable practice. But it is not enough without an
improved infrastructure that is accessible to all ages and
genders. In this respect, the needs of young people must be
considered. Further work could be done from both a quali-
tative and quantitative perspective, including focus groups,
biographical interviews, or panels, in a variety of spatial con-
texts with different cycling cultures. These methods would
also help to identify and clarify the key events related to giv-
ing up cycling during youth—and thus to find measures to
encourage young people to continue cycling.
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