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FPreface

The genesis of Cycling futures can be traced to a workshop at the 2010 Australian
Cycling Conference (ACC). For the past six years, Australian and New Zealand
researchers, policy makers, practitioners and community representatives have
convened in Adelaide, South Australia usually during the week of the Tour Down
Under professional cycling race to share research, new ideas and contribute to
a greater understanding of cycling in the region. As editors of this volume, we
developed the original concept and invited the authors to contribute to this book.
We appreciate the considerable effort made by each of our contributors and wish
to thank them for their enthusiasm and patience as we have slowly progressed
toward completion of the book. We would also like to thank the organisers, past
and present, of the Australian Cycling Conference (now the Australian Walking
and Cycling Conference) for providing the forum to share ideas and advance our

knowledge of cycling in Australia and New Zealand.

As this book goes to print, several Australian states and territories are
implementing or trialling new road rules, such as minimum overtaking distances,
to improve cyclists’ safety. Meanwhile in New Zealand the government has
flagged spending NZ$330 million in the next three years on new urban cycling
infrastructure. Researchers must critically evaluate these legislative and funding

changes to ensure cycling can play a key role in the future of our cities and regions.

Producing and sharing knowledge about cycling is a key element in enabling
the growth of cycling. This book provides an overview of cycling research in
Australasia today. It includes researchers and practitioners who have made cycling
a primary focus of their work and those who have introduced cycling into their
academic disciplines or professions. It draws people from a range of different fields
— engineering, planning, landscape architecture and urban design, sociology,

geography, public health, economics — and diverse theoretical backgrounds.

This publication will be the first book to provide an Australasian perspective
on cycling. Bound by the limitations of one volume, it offers a first step in capturing

the broad and diverse knowledge about cycling in Australasia while recognising
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Preface

that it has not been possible to include the full breadth, depth and diversity of
work currently being undertaken.

It is our intention that this book will contribute to a broader discussion
of cycling in Australasia and about Australia and New Zealand internationally,
informed by our experience and knowledge and help set the future cycling research
agenda.

Jennifer Bonham and Marilyn Johnson

November 2015
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Cycling: Bringing the future info
the present

Jennifer Bonham and Marilyn Johnson

Infroduction

Inspired by the growing interest in cycling across Australasia, Cycling futures
brings together work by both well-established and emerging cycling scholars from
Australia and New Zealand. Australasian cycling research has been developing
alongside the steady growth in cycling. Since the early 2000s, reported rates of
cycling participation have been increasing (Department of Communications,
Information Technology and the Arts, 2011). In 2015, more than 4 million
Australians (17.4%) had ridden their bicycle in the previous week, while over
a third (36.3%) had ridden in the previous year (Australian Bicycle Council &
Austroads, 2015). In New Zealand, in 2009-13, a third of the population (34%)
cycled in the previous year, with 19% of New Zealanders reporting cycling in the
last month (Ministry of Transport, 2013). This increase across Australasia reflects

the growing interest in cycling in towns and cities across the globe.

Cycling participation rates in the Netherlands and Denmark are well
documented, and attempts to foster alternative-mobility futures are gaining
momentum around the world. The implementation of cycling-friendly policies and
cycling infrastructure in global (and aspiring global) cities sends a powerful message
about the changing future of urban mobility. New York City has been installing

cycling facilities for almost two decades (Chen et al., 2012), while some areas of
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London report that cycling now comprises 16% of vehicle journeys (Transport
for London, 2013, p. 5). Tokyo has continued its long tradition of cycling with
an estimated 14% of journeys being made by bike (Kidd, 2013); and in Paris, the
pervasive Velib bike-share scheme provides a well-patronised, practical option for
the city’s residents and tourists (Beroud & Anaya, 2012).

Cycling has remained a significant means of travel in China despite policies
through the 1990s and early 2000s which either sought to reduce bicycle use
(Zacharias, 2002; Haixiao, 2012) or eroded conditions for cyclists (Wang, 2011a;
2011b). Bicycles constitute more than 15% of journeys in cities such as Beijing and
more than 50% of journeys in cities like Tianjin (Wang, 2011b; Haixiao, 2012).
Perhaps more importantly, changes in central government thinking since 2005
have fostered a reassessment of the role of the bicycle in urban China, facilitating
the incorporation of cycling into city planning and the spectacular development
of bike-share schemes (Haixiao, 2012, pp. 163 & 169). Similar to China, the
complex relationship between national policies, personal income growth and the
attachment of socio-economic status to different mobility practices has seen a
significant increase in automobile ownership among the urban middle-class in
India. Nonetheless, more than 20% of journeys in many medium-sized Indian
cities are made by bicycle (Brussel & Zuidgeest, 2012, p. 181).

A review of Latin American cities by Hidalgo and Huizenga (2013) shows
that cycling and walking (combined) make up more than 30% of journeys in
many large cities including Curitiba, Santiago and Rio de Janeiro. Latin American
countries differ on how they are implementing the Bogotd Declaration (on
sustainable transport), but the city governments of Bogot4, Buenos Aires and
Le6én (Mexico) are shaping their urban travel futures away from motorisation and
toward active travel by providing bike lanes, bike paths and secure bike parking,
amongst other initiatives (Hidalgo & Huizenga, 2013). Policy makers in African
nations such as Nigeria and South Africa have also identified cycling as playing an

important role in urban and economic development (Chidoka, 2012).

The growing interest in cycling in Australiaand New Zealand, as in other parts of
the world, is underpinned by three major concerns: health and fitness; congestion and
liveability; and pollution and climate change. Australasian researchers, practitioners,
policy makers and community members are engaged in a global discussion on the

role of cycling in addressing these concerns. Contributors to this book report on,
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and extend, this discussion as they explore the insights generated locally and inter-
nationally on the past, present and future of cycling. The focus of the first half of the
book (Part I: Current challenges) is largely on the current engagement with cycling,
challenges faced by existing and would-be cyclists, and the issues that cycling might
address. The second half of the book (Part II: Strategies for change) is concerned with
strategies and processes of change. Contributors working from different ontological
positions reflect on changing socio-spatial relations to enable the broadest possible
participation in cycling. The structure of this introductory chapter broadly reflects the
overall structure of the book, as it positions contributors in relation to debates within

the wider field of Australian and New Zealand cycling research.

Current challenges

While cycling participation rates in Australia and New Zealand are amongst the
lowest in Western countries (Pucher & Buehler, 2008) this has not always been
the case. Chapter Two, ‘A glimpse at Australia’s cycling history’ by Jim Fitzpatrick,
presents Australia’s forgotten history as one of the world’s leading cycling nations.

His chapter is introduced in full below.

The pervasive image of Australia as a healthy, sporting nation is being
fundamentally challenged by representations of its citizens as overweight and obese
(Australian Institute of Health and Welfare, 2013; Colagiuri et al., 2010). Cycling,
as a form of active travel, has been embraced by all levels of government across
Australia and New Zealand as well as by health promotion organisations such as
the Heart Foundation. In Chapter Three, ‘Health benefits of cycling’, Chris Rissel
focuses on Australia as he reviews the country’s current health challenges and

critically examines the role of cycling in reshaping the nation’s health.

Cycling is often considered to act as a panacea to a range of societal ills,
from improving individual and population health through to fostering urban social
interaction and revitalising rural communities through slow tourism (Dickinson
& Lumsdon, 2010). However, there is a significant human cost for cyclists in
Australasia. An average of 9 cyclists has been killed each year in New Zealand
for the past 10 years, while in Australia more than 50 cyclists were killed in 2013.
This latter figure exceeded the previous decade average by more than 10 deaths.

Further, almost 1 in 5 (18%) of the people seriously injured on Australian roads is a
bicycle rider (Henley & Harrison, 2012). In Chapter Four, Julie Hatfield, Soufiane
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Boufous and Ros Poulos provide a sobering account of the human trauma costs
of cycling. Their chapter, ‘An epidemiological profile of cycling injury in Australia
and New Zealand’, examines the various ways of measuring rates of road trauma

and the factors that influence the nature and severity of such trauma.

One crash factor that has been well researched in road safety is speed.
Typically, speed research focuses on the posted speed limit or the travel speed of
motor vehicles in relation to crashes (Elvik, Christensen, & Amundsen, 2004;
Aarts & Van Schagen, 2006). In addition, speed is a critical element in cycling
safety and potential crashes, yet there has been little cyclist speed research in
Australasia to date. In Chapter Five of this volume, ‘Faster than the speed of
bikes’, Marilyn Johnson and Derek Chong present new findings from an innovative
naturalistic cycling study in the Australian Capital Territory. The findings present
the first analysis of the study’s cyclist speed data generated using helmet-mounted

video cameras equipped with GPS data loggers.

After road trauma, the second major issue leading to a rethink of mobility
is urban congestion, which has both economic and liveability implications. The
cost of road congestion in Australian cities is $9.4 billion per year (Bureau of
Infrastructure, Transport and Regional Economics [BITRE], 2007) and is forecast
to more than double to over $20 billion per year by 2020 if it remains unaddressed
(Council of Australian Governments [COAG], 2006). Although the productivity
costs associated with over-reliance on motor vehicles have been acknowledged
and cycling has been recognised for its role in reducing congestion (BITRE, 2014a,
p. 140), there is very little scholarly analysis of the economic contribution of cycling.
Figures compiled for the European Cycling Federation show that 650 000 people
are employed in cycling-related industries in Western Europe, and a doubling of
cycling would increase employment to over a million people (Blondiau & van
Zeebroeck, 2014). In Chapter Six, ‘Economics of everyday cycling and cycling
facilities’, Jungho Suh reflects on the market benefits of cycling as he reviews
existing economic analyses of cycling. However, his chapter focuses specifically on
the tools available to decision makers when determining the non-market benefits
of cycling. Congested roads impose additional costs, as they make life unpleasant
and difficult for people living in adjacent areas as well as for people seeking to
travel on foot or by bicycle, an issue taken up in Chapter Seven, ‘Cycling and

sustainable transport’, by Simon Kingham and Paul Tranter.
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Finally, carbon emissions from the transport sector are growing. Across
Australia and New Zealand, transport accounts for 42% and 27% of average
household greenhouse gas emissions respectively (for example, see Department
of Infrastructure and Transport, 2013a, p. 188; Romanos, Kerr, & Will 2014,
pp. 13-14). Single-occupant private automobile use is a key target for sustainable
transport policy and planning. The issues of travel practices, vehicle emissions and
liveability interact in complex ways. Kingham and Tranter use a scalar approach
to examine the human and environmental impacts of transport systems that are
motor-vehicle oriented, and the significant role that even a modest shift to cycling

might play in addressing these impacts.

Most contributors to this volume explore the role of cycling as an everyday
means of transport, but in Chapter Eight, ‘Cycle touring’, Matthew Lamont
elaborates on the breadth of cycle tourism. Cycle touring is highly developed in
New Zealand, while in Australia there is a strong emphasis on cycling events,
including professional and elite racing and organised community rides. Lamont
provides an overview of current cycling research and examines the social, economic

and environmental challenges that cycling might address.

The second part of the book focuses more closely on proposals to create
cycle-friendly environments. It is in this second section that the ontological

differences which inform various strands of cycling research become explicit.

Ontology and cycling research

Skimming the Contents page of this volume, it will be clear that contributors
are working from different ontological positions. These differences are keenly
debated among European scholars (for example, Cycling and Society forums), but
they are rarely discussed in the Australasian cycling literature. Nonetheless, the
differences are significant, as they determine the kinds of questions researchers ask
about cycling and the recommendations they make about how to proceed — for
instance, in terms of policies, programs, funding, further research and so forth.
In this section, we discuss both realist and constructionist ontologies. However,
we provide greater detail on constructionist positions precisely because they are
not well represented in Australasian cycling research and it is timely to open a

discussion between researchers working from different approaches.
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Most chapters in this volume are grounded in realist ontology — that is, a
view that reality exists independent of the individual and it is possible to produce
objective knowledge about that reality (Petersen, 2014, p. 4). From this position,
definitions — such as those for cycle tourism given in Matthew Lamont’s chapter,
and those for cycle paths in Glen Koorey’s chapter (discussed further below) —
serve to describe, as accurately as possible, the object under investigation. Further,
the methodology employed by Johnson and Chong in their chapter is informed by
a naturalistic theory which is grounded in realist ontology. Researchers working
from realist positions often see their role as providing objective knowledge to
assist individuals and political representatives in decision-making processes. Jan
Garrard’s chapter on evaluation (discussed later) provides an accessible account

of the policy-making process from a realist ontological position.

By contrast, constructionist ontologies hold that the world does not exist
independent of the individual. Rather, as individuals are born into an already-
interpreted world, they and their interpretations of the world are necessarily shaped
by socially available understandings (Irwin, 2011). Clearly, if interpretations of the
world are socially produced then the knowledge created by researchers cannot
be objective, but it is shaped by how it is possible to understand the world. For
convenience, constructionist approaches can be distinguished into constructivism
and social constructionism. Constructivists hold that individuals are ‘actively
engaged in the creation of their own phenomenal world’ (Vivien Burr as cited
in Bacchi, 2015, p. 5), so that their research focuses on ‘the meaning-making
activity of the individual’ (Crotty, 1998, p. 58). Many researchers working
from constructivist positions are interested in how individuals relate their own
experiences to socially produced understandings of such experiences (for example,
Davis, 2010). Australasian researchers Simone Fullagar (2012) and Kath Bicknell
(2013) are exemplars of constructivist cycling research. Fullagar explores women’s
experiences of a cycling event, while Bicknell examines meaning making in the
mountain biking blogosphere. In this volume, Matthew Lamont’s chapter describes
constructivist research as he foregrounds the different understandings cyclists

attach to their physical and emotional experiences of cycle touring.
From a policy perspective, constructivists focus upon ‘how people ... offer
an interpretation of a problem’ and the ‘challenges they face in developing shared

understandings of a problem’ (Bacchi, 2015, p. 3). Constructivist cycling policy
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research might focus on the cultures of different stakeholder organisations and,
given the problem definition processes that exist within these organisations, how
it is possible for individual policy makers to frame cycling. For example, transport
authorities may frame cycling in terms of efficient traffic flow; bicycle organisations
may view it in terms of citizenship; hospital emergency staff may operate within a
framework of injured bodies; and public health researchers may frame cycling in
terms of exercise. Following Robert Hoppe, cycling might be regarded as one of
those ‘messy’ or ‘unstructured’ problems whereby

there is uncertainty about which disciplines, specialties, experts and skills

to mobilize; conflicts over values abound; and many people get intensely

involved, with strong but divisive opinions. (2002, p. 310)

Constructivist research into cycling might disentangle problem definition processes
within stakeholder organisations and examine how individual policy makers
engage with these processes. The objective of such research would be to reach
across stakeholder boundaries and produce a single shared ‘problematisation’ that

can be addressed in policy (Bacchi, 2015, p. 7).

By way of contrast, social constructionism ‘emphasizes the extent to which
our understandings of the world are the product of social forces’ (Bacchi, 2015,
p. 5). Instead of examining the individual’s involvement in meaning making, social
constructionists are interested in the social processes through which particular
understandings of the world are produced and become pervasive. Three chapters in
this volume employ a strand of social constructionism that emphasises how practices
produce realities — in this view, there are multiple realities, and politics is involved
in the production of what is taken to be ‘reality’ (the real). Both Annemarie Mol
(1999) and John Law and Annemarie Mol (2008) use the term ‘ontological politics’
to describe how objects and subjects are produced or, to put it more precisely, to focus
on the ongoing enactment of networks of strategic relations within which objects and
subjects are produced (for example, see Bacchi & Bonham, 2014). These networks of
relations involve heterogeneous elements (for example, people, activities, computers,
tools, materials, words, images) across a range of sites (for example, households,
laboratories, streets, universities); and it is in the enactment of specific arrangements

of these elements across these sites that objects and subjects are given effect.

This position is not a denial of materiality nor is it a claim that we

somehow invent reality, but it is a suggestion that ‘realities are practised into
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being in heterogeneous networks of relations’ (Law & Singleton, 2014, p. 388).
For example, the cyclist is enacted in the field of transport in terms of origins,
destinations, purposes, timing, trip distance and so forth. The cyclist is also
enacted in the field of health in terms of disease history, cardiovascular function,
duration, frequency and intensity of exercise effort. Cyclists are also enacted in
the field of sport in terms of biomechanics, heart rate and lung capacity. Each of
these fields has instruments — surveys, traffic sensors, blood pressure machines
— which, following Annemarie Mol, interfere in, rather than describe, reality.
Borrowing from Mol (2002, p. 117), the term ‘cyclist’ can be seen as a ‘coordinating
mechanism’ that spans disciplinary boundaries and prevents the ‘pluralising’ of the
bike-body assemblage into ‘separate and unrelated objects’, but each discipline
brings a different version of the cyclist into effect. Clearly, if objects (and subjects)
do not precede these various networks of relations but are enacted within them,
then objects (and subjects) are fundamentally political (Law & Singleton, 2014,
p. 380). They are political in terms of both the forging of the strategic relations
which produce each version of the object (and subject), and the version of reality

(in this case the transport or health cyclist) which becomes prioritised in policy.

Research informed by ontological politics foregrounds the fragility of objects
and subjects usually taken as a self-evident phenomenon. The important point for
a book on cycling is that different versions of cycling and cyclists are produced
within different networks of relations, and these can challenge what has come
to be taken for granted. The three chapters in this volume that take ontological
politics as their starting point scrutinise key conceptual categories for how they are

produced and what they make possible.

In the first chapter of Part II, ‘Gender and cycling: Gendering cycling subjects
and forming bikes, practices and spaces as gendered objects’, Jennifer Bonham,
Carol Bacchi and Thomas Wanner draw on poststructuralist and feminist insights
to demonstrate the instability of gender categories. Their chapter reflects on the
potential lived effects of gendering as the authors trace the various processes
through which femininity and masculinity become attached to, and then detached
from, bicycles, cycling practices and cycling spaces. In Chapter Ten, ‘Making (up)
the child cyclist: Bike Ed in South Australia’, Anne Wilson examines how children
and cyclists are produced as particular kinds of governable subjects in bicycle

education (‘Bike Ed’) programs implemented in South Australia through the

10



Cuycling: Bringing the future info the present

early 2000s. Wilson recommends making changes to bicycle education programs
so that they foster cycling mobility rather than simply focusing on cycling ‘safety’.
Finally, in Chapter Eleven, ‘More than a message: Producing cyclists through
public safety advertising campaigns’, Rachael Nielsen and Jennifer Bonham
apply Carol Bacchi’s ‘What's the problem represented to be? analytic strategy
to examine how cyclists are constituted in drink-driving commercials aimed at
youth. These authors provoke cycling scholars to reflect on how they produce
cycling and cyclists within their work, as well as on the potential lived effects of
their research practices. In questioning categories such as ‘woman’, ‘child’ and
‘cyclist’, they consider what these categories ‘make possible, what they prohibit,
and whether their transformation would open new creative possibilities of life’
(Sellar, 2012, p. 96).

Despite Eva Petersen’s (2014) concern over the reinstatement of the
privileged position of realist ontologies, there may be productive ways in which
scholars working from different positions can engage with each other’s work to
achieve socially and environmentally just outcomes. Research informed by either
social constructionism or ontological politics not only assists in critiquing existing
categories, but also opens alternative ways of constituting objects and subjects of
cycling, and these might be taken up and pursued by those working from realist

approaches.

Straftegies for cycling

Providing new ways of thinking about ‘cycling’ is one strategy for fostering cycling.
Another is to remind Australians and New Zealanders of our cycling past. A
considerable literature now exists on our varied cycling histories, including the role
of the bicycle in unsettling gender norms (Mackay, 2012; Simpson, 2007; Kinsey,
2011); framing contact between settlers and Indigenous populations (Clarsen,
2014); providing a new sector of employment (Fitzpatrick, 1980; Kennett, 2004);
and changing expectations about the construction and regulations of roads
(Kennett, 2004; Mackay, 2012). Amongst the broader community, relatively
little is remembered of our cycling histories, but available evidence indicates that
cycling once equalled and often exceeded levels currently seen in the leading
cycling cities of Europe (Knott, 1994; Kennett, 2004). Despite the work currently

being undertaken into cycling histories, there is still much to be done. Recovering
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these histories is one step in disrupting a motor-vehicle-oriented status quo and
foregrounding the micro-political processes that have shaped contemporary travel

practices across Australasia.

In his aforementioned chapter, Jim Fitzpatrick, Australia’s foremost cycling
historian, provides a glimpse of Australia’s cycling history as he focuses on the
introduction of the bicycle to Australia and its central role in rural Australia.
Although Fitzpatrick’s chapter is located in the first part of the book, it begins
the process of recovering Australia’s cycling past in order to take cycling into the

future.

Following on from Fitzpatrick’s work, an important question is whether
cycling will suffer a reversal of fortunes as it has done in the past. Zack Furness
(2010) provides an overview of the rise and fall of cycling in the United States
over the past 120 years, and it may well be argued that, just as in the 1970s, the
current interest in cycling will be short-lived not only in the United States but
across the globe. However, it is instructive to examine how the 1970s ‘rediscovery’
of the bicycle was handled in the Netherlands. Cycling in Dutch cities in the 1970s
was as precarious as it is in many Australian cities today (Directorate General
for Passenger Transport, 1999, p. 30). The development of cycling knowledge
by organisations such as Fietsersbond and CROW played an integral role in the

formation of a cycling culture in the Netherlands (Jervis, forthcoming).

[t seems that a key difference between interest in the twenty-first century in
cycling and interest in the 1970s is the level of research currently being conducted
into cycling, and active travel more broadly. A search of the Scopus database! shows
a significant change in cycling-related literature published in the past five years.
Of the 47 cycling publications identified in 1995, three-quarters (35 publications,
or 74%) were published in sports medicine, physiology and biomechanics journals,
and were focused on sport cycling. The number of peer-reviewed publications
more than doubled by 2009, but they remained overwhelmingly concerned with

medical and physiological aspects of cycling.

However, since 2010, an average of 206 cycling-related articles, book

chapters and conference papers have been published each year, and 50% or

! This database searches peer-reviewed literature and includes more than 20 000 journals, books

and conference proceedings.
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more of these have investigated cycling as an everyday activity (Bonham, 2014).
Cycling research now appears across a wide range of disciplines including sociology,
anthropology, psychology, engineering, transport, urban planning, road safety,
geography and public health. There have also been a plethora of studies undertaken
by, or on behalf of, government and non-government organisations at local,
state and national levels. The authority attached to academic and government-
sponsored literature about cycling elevates its status as a field of research; and as
this research is distributed across the media, government departments, community
organisations and so forth, cycling is brought into everyday thinking. As individuals
become practised in thinking about their mobility in relation to cycling, a space
is opened up for more people to take up cycling. Beyond its policy impacts, the

production and distribution of cycling research will itself bring about change.

Cycling journeys are often categorised in terms of transport, recreation,
sport and so forth. However, like all journeys, the journey by bicycle is often many
journeys in one. The habit of prioritising ‘transport’ as the essential meaning or
element of the journey operates to marginalise other qualities and possibilities
of the journey. The process of excising and creating knowledge about particular
characteristics, qualities and practices over others — such as distance of a journey
rather than calories used, people encountered, serotonin produced — is political.
Such apparently innocuous processes have profound effects. Drawing on the
governmentality theorists (Miller & Rose, 1990; Dean, 1999), the knowledge
created through these processes — both the ‘how’ and the ‘what’ — both shapes
how individuals can think about their journeys and renders mobility governable
(Bonham, 2006). Scholars conducting research into cycling and active travel more
generally are challenging traditional transport studies as they incorporate a new
range of embodied responses, social engagement and environmental interactions
into the journey. These discussions serve to demonstrate how the bicycle is integral
to the process of reconstituting ‘the journey’ to include health, economic and social
opportunities, as well as environmental interactions. As these scholars constitute
journeys in new ways, they enable a shift in how the mobility of populations is

governed.

Turning to more explicit strategies for bringing about change, in recent years
researchers have directed attention away from ‘anticipating’ the future toward a

critical interrogation of how, at different scales of analysis (from the sub-cellular
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level through to society level), practices of anticipating the future bring that future
into the present (Clough, Goldberg, Schiff, Weeks, & Willse, 2007; Anderson,
2010). Geographer Ben Anderson is fundamentally concerned with socio-spatial
relations when he describes three practices of anticipating the future: ‘calculating’,
‘imagining’ and ‘performing’ (2010, pp. 783-787). All three practices are widely
used in ‘anticipating’ mobility futures, and they are not mutually exclusive. For
instance, the enumeration which informs calculating practices (such as trend
analysis, cost-benefit analysis and impact assessment) is also used to inform
imagining practices (for example, CAD models, visioning and scenario planning)
and performing practices (for example, simulations, exercises and games). It is
precisely these practices that bring the future into the present. As an example, the
graph that tracks and then forecasts levels of motor vehicle use (see, for example,
BITRE, 2014b) brings the future of motor vehicle use (whether high, low or static)
into the present. Although these practices do not necessarily cause a particular
future to come about, Anderson argues they give us pause to consider what life
(or lives) and ways of living are valued in these futures and how the places we
live in are gradually shaped by the constant folding of the future into the present
(pp. 787 & 793).

Following Anderson, the future of cycling in Australia and New Zealand
is already being created. The decisions taken on a day-to-day basis provide
opportunities, or not, for cycling. Tactics such as budgeting for cycle tracks as
an integral part of all new freeway projects, reducing speed limits, resuming car
parking spaces for cycle parking spaces (City of Adelaide, 2012), and creating
standards which invert the road hierarchy so that walking, cycling and public
transport are fostered ahead of private automobile use (City of Yarra, 2006)
operate to alter existing socio-spatial relations and make a different future
possible. The final chapters of this book pay particular attention to measures that
re-engineer relations between people, vehicles, buildings, street furniture, paint,
vegetation, tarmac and so forth, and how these new arrangements produce new
effects. There is a steadily growing literature on shared cycle-pedestrian spaces
(for example, Haworth & Schramm, 2011; Brooks, 2013) and creating on-road
conditions for cyclists (for example, Patterson, 2010; Cumming, 2012; McDonald,
2012). In Chapter Twelve, ‘Spaces for cycling’, Glen Koorey addresses on-road

cycling treatments and how the familiar features of roads (signs, lines, surfaces and
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so on) can be, and are being, reordered to produce more inclusive travel spaces.
Koorey’s practical advice is informed by a wealth of research from engineering
and related spatial disciplines. By contrast, in Chapter Thirteen, ‘Off-road
cycling infrastructure’, Narelle Haworth brings a psychological perspective to the
infrastructure discussion as she examines the role that off-road infrastructure can
play in facilitating cycling.

Chapters Fourteen, Fifteen and Sixteen, by Geoff Rose, by Wendy Bell and
Donna Ferretti, and by Hilary Hamnett respectively, explore the cycling-related
knowledge required by professionals working in key spatial disciplines. In “Teaching
Australian civil engineers about cycling’, Rose has made a detailed analysis of the
university courses available to engineers wanting to pursue careers in traffic and
transport planning. His work demonstrates the need to rethink our current efforts
to educate professionals working in the areas of traffic and transport policy and
planning. Wendy Bell and Donna Ferretti continue the focus on socio-spatial
relations in Chapter Fifteen, “What should planners know about cycling?’, as
they demonstrate how strategic plans across Australia and New Zealand are using
health, environmental and economic discourses to make the case for increasing
cycling. However, Bell and Ferretti argue that strategic planning goals are not
being adequately or appropriately written into planning policy and, consequently,
cannot be used to implement change in the development assessment process. They
provide a guide on what planners need to know to translate strategic objectives
into local contexts and transform mobility in cities and towns. In ‘Skilling
landscape architects and urban designers for design of bicycle parking and network
facilities’, Hilary Hamnett provides practical advice for landscape architects and
urban designers on how to address the needs of cyclists at the beginning and
end points of the journey. Hamnett has examined the plethora of ‘bicycle design
codes’ to identify treatments appropriate to the Australasian context. Many of
the treatments she recommends could be written into development plans to
assist land use planners when they assess development applications. In each of
these chapters, the authors emphasise the need for collaboration amongst built

environment professionals.

Alongside infrastructure and professional development, further research
is required into the role of legal processes and knowledge in establishing and

continuing to stabilise current mobility norms. A considerable body of historical
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research exists on how certain mobility practices (such as the efficient journey)
and affordances (such as motor vehicles) have been normalised as they have been
incorporated into statutes and court processes (see for example, Bonham, 2000;
2006; Jain, 2004; Norton, 2008). However, this research has been undertaken
by geographers, historians and anthropologists rather than academics in law, and
there is very little work on the ongoing, day-to-day enactment of statutes and court
processes which stabilise or disrupt prevailing travel practices. Studies have been
undertaken by market researchers and social scientists into community responses
to particular cycling-related laws, such as the Queensland Government’s trial of
the legislative amendment to specify a minimum distance when drivers overtake
cyclists in 2014 (Queensland Government, 2014)2. Australasian law academics
(for example, Butler, 2008) have examined the relationship between the law, the
production of norms, and road users/road space; but only Dent (2012) explicitly
includes cyclists in his study. In Chapter Seventeen of this book, ‘Cycling and
Australian law’, Margaret Grant, a legal practitioner, opens another front in the
conversation on cycling and the law. Grant’s chapter addresses current debates
within the Australasian community, such as the law’s impact on, and role in,

cyclist safety and the issue of liability.

The substantive chapters in this volume are brought to a close with a
contribution by Jan Garrard. In ‘Evaluating cycle promotion interventions’,
Garrard discusses the importance of evaluation in developing an evidence base for
action which aims to increase community-level cycling participation. Evaluation
is essential if we are to determine the effectiveness of a program, yet often it is
‘tacked on’ at the end of a program and insufficiently funded. Garrard focuses on
the evaluation of cycling interventions that specifically target cycling for transport,
and highlights the importance of a reflective practice in cycling intervention
evaluation. She identifies the need for evaluation to assess whether an intervention
has been effective as well as, importantly, the reasons why the outcomes were
achieved. Her chapter provides a critical review of evaluation approaches, and
demonstrates the need for evaluation to be built into program planning to ensure

that the effectiveness (or ineffectiveness) of actions are adequately determined.

2 This legislation requires that drivers leave a minimum distance when overtaking cyclists (1 metre in

speed zones up to 60 km/h and 1.5 metres in speed zones over 60 km/h). For more information, see http://

www.tmr.qld.gov.au/Travel-and-transport/Cycling/Parliamentary-inquiry-into-cycling-issues.aspx.
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Bringing the future info the present

The discipline of transport developed after World War II with tools of trade —
investigative techniques, models, concepts and language — conducive to a
motorised mobility future. Today a new set of social, environmental and economic
issues demands innovation in our tools of trade. Cycling research in Australia
and New Zealand is engaged in developing these new tools, and the field has
rapidly expanded over the past decade. This volume provides an overview of the
current status of cycling research for scholars, practitioners, cycling advocates and
policy makers already working in the field. Some contributors have focused on
reviewing cycling research in their discipline and provided suggestions for further
work. Other contributors have undertaken new research specifically for this book

or reported the latest findings from their current work.

Cycling futures also provides a starting point for people new to cycling
studies, as each contributor recommends questions for further investigation within
her/his particular field. Cycling research is being conducted by scholars from a
range of disciplines including geography, public health, anthropology, engineering,
sociology, road safety and psychology. We would encourage many more disciplines
to join the conversation, and to this end we have invited practitioners from law,
urban and regional planning, as well as urban design and landscape architecture,
to take up the discussion in their respective fields. We anticipate that the chapters

in this volume will bring more participants into the global conversation on cycling.
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A glimpse af Australia’s
cycling history

Jim Frtzpatrick

Infroduction

The island continent of Australia and the bicycle seem almost to have been made
for one another. The machine was widely adopted from 1890, and over the next
three decades was routinely ridden over greater distances as part of daily rural life
than anywhere else on earth.! By 1896 there was an extensive and well-used bicycle
path network in Western Australia that linked communities over an area of some
350000 km?, one and a half times the size of Victoria — the largest such bicycle
path system in the world at the time (Fitzpatrick, 1980a, pp. 110-116). At the turn
of the twentieth century, cycle racing — centred in Europe and North America —
was the most popular, lucrative and widely followed sport internationally. Yet, half
a world away, Australia sponsored the world’s richest race and still hosts the oldest
continuous track race, the Austral Wheel, and the second-oldest road race, the

Melbourne to Warrnambool, in existence (Fitzpatrick, 2011, p. 85). As well, the

' In 45 years of researching and writing about cycling history I am unaware of any published

material or suggestion that the bicycle was used in any other rural environment in the manner, to
the extent, or across the distances it was used in Australia over that period. For example, in personal
correspondence (cited in Fitzpatrick, 1978b, pp. 20-21) Robert Smith, author of A social history of the
bicycle, its early life and times in America (1972), stated that he had seen no evidence of a comparable

rural use in the United States.
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bicycle saw its first significant military use during the Boer War of 1899-1902, in
which experienced Australian bush cyclists demonstrated the machine’s wartime
value (Fitzpatrick, 1998, pp. 67-70).

This chapter presents an overview of Australian cycling history, from the early
high wheeler to the present day. It considers the machine’s utilitarian nature and
effectiveness in the Australian environment. It reviews its social impact, both rural
and urban, and role in the development of modern tourism and road maps. It surveys
the bicycle craze of the 1890s, and its unique employment on the West Australian
goldfields, including the cycle messenger services and camel pad interaction. It looks
at the bicycle’s widespread adoption by rural workers through the early twentieth

century, the machine’s decline in use by 1970, and its subsequent resurgence.

A remarkable cycling history

Australia’s first cycling phase was occasioned by the introduction of the high
wheeler or penny-farthing cycles (also known as ordinaries) in 1875, with
Melbourne the premier centre. In 1884, Alf Edward became the first person to
cycle from Melbourne to Sydney, taking eight and a half days. Australia’s most
famous high wheeler cyclist was George Burston who, with HR Stokes, undertook
a round-the-world journey in 1888, and was among the few world cyclists to do so
(Burston & Stokes, 1890). By a combination of ship and overland travel they went
via Java, Singapore, Penang, Rangoon, India, Egypt, Palestine, Asia Minor, Sicily,
Europe, the British Isles and America. However, being very expensive and difficult

to ride, high wheelers were essentially limited to a small segment of society.

In contrast, in 1885 came the relatively affordable safety bicycle, so named
because with its two equal-sized wheels and low seating position it was much easier
and safer to ride. It was a technological marvel. The deceptively delicate-looking
device encompassed such recent innovations as the ball bearing, tubular steel
frame, roller bearing chain, and tangentially spoked wheel. In 1888, the pneumatic
tyre was invented. The bicycle was lightweight and proved strong, durable, reliable
and capable of operating with a minimum of maintenance. Although it was the
product of some advanced manufacturing processes, any reasonably competent
handyman could assemble and repair it. Of great importance, the bicycle could,
where necessary, function with makeshift repairs (see Bijker, 1997, for a fuller

discussion of cycle technology).
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The first safety bicycle recorded in Australia was one that Joseph Pearson
imported into New South Wales in 1887 (Pearson, 1925, p. 14); and by 1890,
pneumatic-tyred bicycles were commercially available in Melbourne. The safety
bicycle’s speed and progressively decreasing cost resulted in its quickly capturing
the Australian imagination. By 1895, the colonies found themselves in the midst
of the world bicycle boom and the concurrent cycling craze (Fitzpatrick, 1992,
pp. 111-112), and the changes the machine wrought in colonial society caught
the public up in debates and arguments that were already going on abroad (Smith,

1972; Oddy, 2007).

Riding schools were established, with imported European cycle instructors
to help aspiring cyclists learn to ride properly. Arguments were mounted and
countered as to which was the best food and drink for cyclists; some contained
cocaine. Some clergymen questioned the morality of Sunday cycling; to counter
them, scores of churchgoers were quickly organised to ride to church. Mrs Hotson
Tate’s Massage Boudoir promised to develop cyclists’ strength and elasticity and
banish fatigue, with testimonials from leading Melbourne doctors. Cyclistes,
as female riders were then commonly known, took to the streets, raising many
questions about the wearing of bloomers versus skirts, and about the morals and
physical effects of cycling on women, especially their womanhood. Another issue
was the question of who would chaperone women on the 100-kilometres-a-day
trips that had now become possible (Fitzpatrick, 1980c, pp. 12-17).

Cycle racing became big business and gripped the public imagination to
a degree almost incomprehensible today. In Melbourne, crowds of 40000 to
65000 turned out for the two-day annual Austral Wheel and Australian Natives’
Association cycle races (Figure 2.1). However, women were not professional
participants Down Under (Fitzpatrick, 1979a, pp. 326-342), in contrast to women
in some other countries.? The publishing world saw the creation of many cycle
magazines, every colony having at least one, and several being in print in Victoria.
Most newspapers and magazines had a cycling column and an occasional editorial
discussing the machine. The bicycle was advocated, lampooned, criticised,
supported or denounced through cartoons, stories, poems and articles, and thus

added new elements to the Australian language (Fitzpatrick, 1981, pp. 65-69).

2 See Simpson (2007) for a discussion of overseas experiences.
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Figure 2.1 Cycle racing crowd, late 1890s. Exhibition Ground, Melbourne, Victoria.
(Source: La Trobe Colection, State Liorary of Victoria, CB5/6/14/6.)

The pneumatic-tyred safety bicycle opened up mass tourism in Australia.
With men and women able to pedal 100 kilometres a day and more, weekend and
holiday trips were feasible, unconfined to railway, riverboat or coaching routes. An
immediate result was that many found themselves on country roads — until then
the province of local residents, coachmen, teamsters and commercial travellers
who knew where they were going — with few signs indicating which road led
where, or how far it was to the next community. There was also little information
available as to eating and sleeping facilities. The early riders quickly built up a store
of information, and groups such as the New South Wales Cyclists’ Touring Union
were established. They enrolled members, contracted for local representatives in
country towns to assist tourists passing through, negotiated discounts at hotels for

club members, offered tips on touring and advised on the care of bicycles.

The modern road map — designed specifically to inform travellers of road
surface conditions, distances, directions and facilities en route — was developed
by and for cycle tourists. In the process, cyclists established the basic principles
upon which later motoring organisations, such as the Automobile Association

in England, were founded. In 1896, Joseph Pearson produced the first New
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South Wales road map’, and was instrumental in producing the two-volume
Cyclists’ handbook and guide to the roads of New South Wales in 1898 (New South
Wales Cyclists’ Touring Union, 1898), which was the most comprehensive, and
astonishingly detailed, touring guide in Australia. In 1896, George Broadbent also
published his first road map of Victoria, and with continual revisions his maps
became the Victorian standard for many decades.* Close to 200000 road maps had
been printed in Australia by 1910, at which time there were only about 5000 motor
vehicles in the country. Both men provided the impetus for the establishment of
their respective state tourist bureaus (Fitzpatrick, 1980b; 1982).

The utilitarian machine

The climate over much of Australia permits year-round cycling. Even in settled
areas, only a few railway lines existed (there were none over some three-quarters
of the country), and inland water transport was essentially limited to the Murray-
Darling River system in the south-east. That left vast spaces to be crossed by
walking, riding a horse, travelling by horse-drawn vehicle, or (to a minor extent)
using a camel. Teamsters and carting contractors routinely trod thousands of miles
annually alongside their bullock or horse teams or pack camels. Rural workers such
as shearers, rouseabouts, prospectors, commercial travellers, ministers and others
who served the scattered population were perennially on the move, often walking
between various properties and mining centres. In 1893, two riders cycled from
the Gulf of Carpentaria to Sydney (a distance of over 2600km), demonstrating
the bicycle’s practicality in difficult outback conditions. With so many people
travelling so far as part of their work routine, the machine quickly proved itself a

superb personal transport device.

The concept of ‘bicycling’ is fundamental to understanding the role of the
energy-efficient machine in Australia (and elsewhere). A cyclist is not a person on

wheels, but a person with wheels. There is an immense difference. While ‘riding a

3 This map was provided as a photographic plate in the July 1896 issue of the Review of Reviews

(p. 26), currently available for viewing at the Mitchell Library Reading Room in the State Library of
New South Wales.

* Both men were also pioneer cyclists. Broadbent was among the first to pedal into the Alps in south-

eastern Australia from the Victorian side, and Pearson estimated that he rode 180000 miles during his

lifetime, including the first full bicycle ascent of Mount Kosciusko (elevation: 2229m) in 1900.
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bicycle’ is the usual image, bicycling is essentially a human-machine combination
that allows mode to be matched to terrain, optimising the use of wheel and foot.
When sand, mud, obstacles, high winds or a steep incline make pedalling difficult,
the rider can get off and walk. The cycle can be pushed, carried, lifted over fences
and floated across rivers. Moreover, man and machine can be readily carried on
wagons, trucks, cars, boats or trains. It was this combination that added a new

element to the human travel equation in the 1890s.

Travellers often carried considerable weight on their bicycles. Luggage was
initially secured on the handlebars and within the frame, as fixed wheel riders kept
the rear wheel clear for a safe backward dismount if they lost control of rapidly
spinning pedals. By 1899, freewheels with backpedal brakes were coming into use,
enabling much bulkier loads to be carried over the rear wheel. Weights of 25 to 35
kilograms were common and sometimes cyclists carried much more (one imperial
gallon weighs 4.5 kilograms, and waterbags hanging under the crossbar were a

standard item for rural travel).

The bicycle’s utility lay in not being restricted to formed roads. Cyclists rode
on dry lake beds as level as billiard tables, and on rough, dried clay surfaces. Bush
tracks padded down by the passing of strings of camels provided paths so smooth
they could be walked on barefooted. In contrast, bullock teams and wagons could
severely cut up road surfaces. Sand provided the worst riding conditions for most
cyclists, though after rains set it, it could provide a good riding surface. Nonetheless,
over a variety of surface conditions, the riders pushed on to wherever they were
going.’ In the process, the pneumatic-tyred machine added a new dimension to

plant dispersal across the countryside (Fitzpatrick, 1979b, p. 61).

The West Australian goldfields

In September 1892, gold was discovered 550 kilometres east of Perth at Coolgardie,
and over the next few years the Western Australian goldfields were the scene of
the world’s largest gold rush. The fields covered an area of some 350000 square
kilometres, one and a half times the size of the state of Victoria. Most of the area

was flat, arid and hot — the town of Marble Bar now holds the world record of

5 Cyclists’ experiences of various Australian riding surfaces are described in great detail in many

sections of Fitzpatrick, 1978b and 1980a.
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Figure 2.2: Cyclists in Kalgoorle, Western Australia, 18995.
(Source: West Australion Newspapers Limited.)

100 °F (37.8 °C) or more for 160 consecutive days — and the scarcity and high
cost of water and stockfeed made the upkeep of horses often difficult. This was
reflected in the columns of the early newspapers, where there were comments on

the number of dead and dying animals in the streets.

In those circumstances, the bicycle played a role unlike anywhere else in the
world at the time. Kalgoorlie’s Western Argus editorialised that ‘[o]ne of the great
institutions in the district is the trusty bicycle, a machine which is daily becoming
more useful’ (see Figure 2.2).° It was quickly adopted for travel and prospecting
throughout the fields. After one man pegged his claim, the Coolgardie Miner
commented that ‘he was surrounded by the usual crowd of peggars on bike, buggy,
cart and shanks’ pony’. At a deep lead discovery, the roads were described as crowded
with ‘cyclists, buggies, etc.”. A Coolgardie writer estimated that the town ‘had more
bicycles in proportion to population than any other Australian town’. A visitor to
Cue, which lay 650 kilometres north-west, commented that ‘[t]he first thing that

struck [me] ... was the number of bicycles in use ... [E]veryone seemed in too much

¢ All quoted material in this paragraph is as cited in Fitzpatrick 1980a, pp. 166-171.
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of a hurry to walk’. Another writer’s first impression was that ‘bustling merchants

and clerks were hurrying past on bicycles to their various occupations’.

The cycling telegraph

Residents corresponded with friends, the press reported the fortunes of the fields,
and large-scale mining investment and development depended upon information
exchange. The rapid growth of the goldfields and the ephemeral nature of many
mining communities made it hard to rationally allocate the available postal and
telegraphic staff and services. Amidst this erratic and unsatisfactory situation, many
bicycle delivery services were started in 1893. They ranged from major networks
to individual riders taking casual orders. Some services pedalled mail, newspapers
and parcels on specific, scheduled routes. Some were partially subsidised by mining
companies to assure regular service to their district. In addition, ‘special’ messages

could be contracted at any time.

The forte of the cycle messengers was rapid delivery throughout an immense
area. David Carnegie noted that the cyclists could travel 160 kilometres in a day
(Carnegie, 1898, p. 119), and WB Kimberley observed that cyclists were preferred
over horses and camels for delivering urgent messages (Kimberly, 1897, p. 322). The
speed and endurance of the cycle riders was marvelled at in the circumstances. The
190-kilometre ride over the notoriously sandy route from Coolgardie to Southern
Cross (the inland terminus of the telegraph line for some time) was completed in 12
hours, in contrast to the record camel ride of 21 hours. Percy Armstrong established
a Special Bicycle Express service in the goldfields in 1893, and on one occasion rode
550 kilometres in three days. A writer who examined the company’s books concluded
that Armstrong’s cyclists covered a total of 400000 kilometres during his network’s
existence. Such efforts to maintain quick links with the rest of the world earned great

respect and contributed to an almost legendary status for the special riders.”

Most cycle messenger services were closed down by mid-1897 as telegraph
lines and regular mail services were established. But special cyclists continued
operating where they were quicker, where the regular services were too infrequent,

and in isolated areas. Elderly goldfield residents recalled that remote mining

7 For more information about the facts summarised in this paragraph, see Fitzpatrick, 1978b,

pp. 226-2317.
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operations continued to use occasional cycle messengers up to about 1920.

Bicycle and camel pads

Given the machine’s ubiquitous use, bicycle paths quickly appeared throughout

the goldfields. Cycle paths — acknowledged as such — often were no more than

the informal marking of a frequented route. However, the most fascinating aspect

is the relationship between cyclists and camels. Scores of Western Australian gold

towns depended on Afghans’ pack camels for water and supplies.

The strings of pack camels formed smooth tracks which delighted people

on bicycles ... They spoke very highly of camel pads for bicycle tracks ... On

stony country, pack camels in single file very soon ... swept loose stones away,

or if the ground was damp and the camels were heavily loaded their broad

feet pressed the stones into the soil. On sandy country their feet tamped the

sand, making it firm enough for a bicycle. (Barker, 1964, pp. 96-97)

Jack Costello, a Kalgoorlie reporter who cycled around the district in the 1930s,

found that the passage of a single
string of only 12 camels notably
improved a riding surface. Where
broad wagon tyres had been used
in conjunction with camels,
the resultant tracks, even on
hard, stony roads, were often
‘so smooth that you could walk
barefooted along them’ (Barker,
1964, p. 200), and they remained
firm even when covered with

water (see Figure 2.3).

Riders extolled the virtues
of the camel pads and went
out of their way to use them. A
Coolgardie resident stated that
for a ride, nothing surpasses
a ‘good camel pad’. Another

described them as ‘a wheelman’s

Figure 2.3: Remnant of the extensive West
Austrdlion cycle network from the 18390s, still
in use in the Kalgoorlie district in the 1930s.
(Photographer: Jack Costello)
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riding luxury’. Shearers along the Strzelecki Track (from South Australia to
Queensland) made use of them; and in New South Wales, Albert Ford found camel
team tracks ‘a pleasure’ (as cited in Fitzpatrick, 1978b, pp. 154-157). Because the
pad was so smooth, subsequent camel drivers and cyclists tended to use the same
narrow path — and, unlike roads and tracks for wider carts and wagons, camel
pads frequently resembled narrow alleys through the bush. As late as the 1930s,
there were still a few cycle pads in use about the Western Australian goldfields. By
the mid-1970s a few routes could still be detected, vestiges of the most extensive

cycle path network in the world in the 1890s.

The importance of, and problems associated with, goldfields cyclists’ pads led
to the formation of the Goldfields Bicycle Pad Protection League, unquestionably
one of the more unusual bicycle action groups ever seen — if not in its objectives,

at least in its circumstances. It had its origins in a letter from CHA Stone, published

in the Broad Arrow Standard on 30 June 1897 (p. 3):

What cyclist has not bitterly felt cruel and unjust destruction of our pads,
and longed for the time when they should be protected from general traffic
... [O]ur pad from Broad Arrow to Kalgoorlie was made by ourselves, is in
nobody’s way, yet has been cruelly cut up from end to end ... I think, for a
start, we might get a bill introduced into Parliament, reserving a strip of, say,
three yards on each side of all telegraph lines outside Coolgardie for cyclists
alone, and making it punishable by heavy penalty for any horseman or driver
of horses found within that area (except of course crossing it) ... [T]he
trouble I write of has rankled in our bosoms quite long enough. A monster
petition to Parliament, or even perhaps to the Government, backed up by
the various Road Boards, and certainly backed up by the League of West

Australian Wheelmen, might be successful. Concerted action is necessary ...
The Kalgoorlie Miner, on 31 July 1897, noted that cycling was

the principal means of inter-communication between centres where the
railway has not penetrated. As a matter of fact, on the fields it has come to
be regarded as essential, and of course under the conditions just mentioned
it forms the one and only mode of rapid transit ... [T]he army of cyclists in
respect of their numbers, if nothing else, should command respect when they
give utterance to grievance, suggestion or request. (As cited in Fitzpatrick,
1980a, p. 114)

Appeals were made to a member of Parliament, and the matter was reported in
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Perth newspapers, but goldfields cycle clubs were only interested in obtaining cycle
racing facilities and assigning racing dates; the broader interests of the cycling
contingent were of no apparent concern. The short-lived Bicycle Pad Protection

League died aborning.

The humble fool

By 1900, the novelty of the bicycle had worn off, but it did not become obsolete,
nor did it disappear from the scene. The next two decades saw its greatest use
throughout Australia, either from necessity or choice. It was adopted by many
private and government organisations, as thousands of shearers, commercial
travellers, workers, clergymen and boundary riders went about their business. It

was the heyday of rural cycling. If not spectacular, it was pervasive.

The bicycle was widely adopted by Australian shearers from the late
1890s and became integral to their work migration pattern (see Figure 2.4). In
not requiring food, water or maintenance the bicycle was superbly suited to the
shearers’ regime. They might work for a period of a few days on a smaller property
up to several weeks at a large sheep station, then have to travel sometimes great
distances in often sparsely settled country to reach the next property. Shearers
were extremely fit and, when completing work at a property, were capable of
immediately pedalling off on a one-day trip of 100 kilometres or more. Several

thousand kilometres of travel would have been routine for them during a season.

Figure 2.4: Shearers in Coonamble, New South Wales 1802,
(Photographer: Banjo Paterson. Source: The Sydney Mail, 8 Septembber 1902,
p. 802.)
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Interviews with former wool industry workers noted bicycles ‘galore’ being pedalled
through western New South Wales from 1914-24, and sheds employing over
100 men (including shed hands) in which nearly all rode bicycles (Fitzpatrick,
1978b, p. 300).

In his book On the wool track, CEW Bean noted that as shearers came across
New South Wales each year, the evidence of them was their bicycles which ‘had
spread through the country as fast as the rabbit ... [[]t is extraordinary in what
unlikely places one finds those tyre-tracks’ (1910, pp. 81-83). At wool sidings,
numerous shearers would

climb down from the mail train and lift down their swags and their bicycles.

As the train pulled out, they would already be stringing off through the

white gate, the hubs and spokes of their machines twinkling across

the paddock. (p. 31)

The use was so important that the Shed Hands’ Agreement in New South
Wales eventually required, in addition to food, bunk and other amenities, that
‘the employer provide a suitable room or other place, outside the kitchen and
sleeping accommodation, for the housing of the ... cycles of the employees’ (The
Pastoralists’ Union of New South Wales, 1916).8 It was but an early facet of a

still-continuing battle by cyclists for adequate facilities for their machines.

The gradual decline in cycling in rural Australia began around the end of
World War I and is related to the increasing availability, reliability, affordability
and comfort of motor vehicles. For Australians, the use of the motor vehicle was
quickly and solidly established. In 1910, there were only about 5000 in the country,
but by 1923 Australia ranked sixth in the world in terms of absolute numbers, with
some 169000 motor cars, commercial vehicles and motorcycles. In the next six
years, that number increased nearly fourfold, and on a per capita basis Australian
car ownership was exceeded only in the United States and New Zealand in 1930
(Forster, 1964, p. 30). An Englishman who visited Australia in 1928 commented
upon the number of ‘rough homes’ that had motor cars parked outside (Thompson,
1932, p. 246). As an identifiable group, shearers were among the first rural workers

to abandon bicycles. Their work pattern — they typically worked in teams for long

8 The Shed Hands’ Agreement was viewed by the author during an interview with a former shearer

in the 1970s. Further source details are no longer available.
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periods at one location, punctuated
by group travel to another point
established well ahead of time by
contracts — put them in an excellent
position to take advantage of shared

motor transport costs.

Nonetheless,  the  bicycle
long remained a popular device for
commuting between urban and rural
areas or between communities, such
as  Newcastle-Maitland, Boulder-
Kalgoorlie, the smelter works of Port
Pirie, and the coal mines around

Collie, Western Australia.

There was a resurgence in the
use of bicycles for work and travel Figure 2.5: Melbourne, World War |.
during the harsh economic conditions  (Source: Malern Star Bicycles.)
of the 1930s Great Depression. During
the Second World War, the severe
restrictions on petrol, spare parts and tyres for motor vehicles resulted in the
deregistration of many motor vehicles, accompanied by a radical increase in bicycle
riding (see Figure 2.5). After the war, use of the bicycle for commuting and general
daily travel declined markedly. As towns and cities began sprawling outwards — a
situation made possible by, and indeed requiring, increased motorised travel —
the bicycle became a less viable, safe, attractive and socially acceptable form of
transport. Legendary Australian cycle manufacturers Malvern Star and Speedwell
succumbed to a downturn in sales after World War II, economic readjustments
and a rationalisation of the industry, and were bought out. By 1970, Australian

cycling had probably reached its nadir.’

The lack of research on the decline of cycle use after World War II is a gap in Australian transport

history which merits a significant research effort.
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The cycling rencissance

During the latter half of the twentieth century, there was a resurgence in cycling
interest. Added to the continuing market for children’s bicycles (which account for
about a third of annual sales), there was an increase in recreational types of riding
such as BMX, off-road and mountain biking. The renewed interest was helped by
Australia becoming a powerhouse on the present-day world cycle racing scene after
1990, with the broadcaster SBS’s Cycling Central television program now carrying
events such as the Tour de France live (Fitzpatrick, 2013, pp. 149-158). As well, more
sophisticated machines, increasing environmental concerns and the growth of cycling
organisations led to an increased popularity and use of bicycles. The popularity of the
bicycle has shown no signs of abating, and from 2002 through to 2013 some 15 million
machines were bought — more than the number of motor cars sold during that period
(Fitzpatrick, 2013, pp. 171). However, it has been suggested that a million more people
would be riding today if Australians now cycled at the same rate as they did in the mid-
1980s (Rissel, 2012). Many of those 15 million bicycles (plus an unknown number of
still operable pre-2002 machines) may be collecting dust in the garage.

A notable recent development in cycle technology is the electric assisted
bicycle, or e-bike. These bikes became practical with the advent of modern high-
capacity batteries and the development of controls and torque sensors in the 1990s.
Their adoption was explosive in China and they now represent a significant and
rapidly increasing percentage of bikes in many cities around the world. In 2011,
Australia Post purchased 1000 electric bicycles. They cost less than motorbikes
to buy, and their maintenance and running costs are lower. A single charge of the
battery can comfortably handle a heavy load and rider on an average daily delivery
route of three to five hours, and the batteries last well over a year before requiring
replacement. Two further important factors in Australia Post’s decision are that
it has been difficult to recruit adequate numbers of staff with motorbike licences
(which are not required for electric bikes), and e-bikes do not require registration
(Fitzpatrick, 2013, pp. 167-168).1°

1% Bicycles were employed by the mid-1890s for telegram delivery; and in Melbourne they were

used from July 1898 for collecting mail from pillar boxes throughout the city. It required only one
cyclist to do what it had formerly taken a team of horses, wagon, teamster and box clearer to do
(Austral Wheel, 1898, p. 191). The Postmaster-General introduced bicycles throughout Australia on
a large scale at the end of the First World War.
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In the 1890s, bikes were essentially the same basic diamond frame design
(along with women'’s step-through models). Today’s bike shop sports a range of
models — BMX, cargo, mountain, cruisers, cyclocross, folding, hybrid, recumbent,
road, track — with such technological advancements as disc brakes, shock
absorption systems, sophisticated gearing, electronic shifting and lightweight
frames. But the bicycle is still basically two wheels and a crank, with a saddle and
handlebars. With the exception of the e-bike, the power source is still the same.
What has changed is the role of the bicycle in Australian society. The bicycle will
not go away, but it is not clear as to what will happen next. Much of the rest of this

book is devoted substantially to exploring that issue.
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8 Health benefits of cycling

Chris Rissel

Infroduction

Australia and New Zealand, like other developed countries, face serious health
problems due to increasing levels of chronic disease such as type 2 diabetes, obesity
and heart disease. The Organisation of Economic Co-operation and Development
[OECD] recently reported that chronic non-communicable diseases are now
the main cause of both disability and death worldwide (OECD, 2010). Globally,
chronic diseases have overtaken communicable diseases and injuries as the leading
burden of disease (Nugent, 2008). Of the 58 million deaths that occurred globally
in 2005, approximately 35 million, or 60%, were due to chronic causes, and most
of them were due to cardiovascular disorders and diabetes (32%), cancers (13%)
and chronic respiratory diseases (7%) (Abegunde, Mathers, Taghreed, Ortegon,
& Strong, 2007). Global projections are that levels of chronic disease will only
worsen in coming years (Nugent, 2008; Lopez, 2006). This chapter describes the
chronic disease challenges facing developed countries such as Australia and New
Zealand and critically examines the evidence that cycling can assist in addressing
these challenges. It provides an overview of the international literature on the
health benefits of cycling, including relevant Australian studies. It discusses how

Australian health promotion agencies approach health aspects of cycling.
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Health challenges

In Australia, the leading underlying cause of death in 2011 was coronary heart
disease, followed by lung cancer and cerebrovascular disease among men, and
cerebrovascular disease and dementia and Alzheimer’s disease among women
(Australian Institute of Health and Welfare, 2014). Currently, 9 in 10 deaths have
chronic disease as an underlying cause (AIHW, 2014). Data from the 2007-08
National Health Survey indicates that one-third of the Australian population
(35%, or 7 million people) reported having at least one of the following chronic
conditions: asthma, type 2 diabetes, coronary heart disease, cerebrovascular
disease (mainly stroke), arthritis, osteoporosis, chronic obstructive pulmonary
disease [COPD], depression or high blood pressure. In Australia and New Zealand,
chronic diseases together cause 85% of the total burden of disease (Institute for
Health Metrics and Evaluation [IHME], 2013). There are an estimated 1 million
people with diagnosed diabetes in Australia, and the incidence of new cases is
increasing rapidly, including among young people (AIHW, 2014). The rate of self-
reported diabetes more than doubled between 1989-90 and 2011-12, from 1.5%
to 4.2% of Australians. The cost of diabetes to the health system is substantial,
with the number of hospitalisations for dialysis (a consequence of diabetes) having

doubled over the past decade.

Similarly, in the last 25 years there has been a dramatic global increase in
overweight and obesity, among both adults and children (OECD, 2010; Lopez,
2006). Being overweight or obese are risk factors for many chronic health
conditions such as heart disease, diabetes and some cancers. In 2011-12, according
to the AIHW (2014), more than 3 in 5 Australian adults (63%) were overweight
or obese (70% of men and 56% of women). In 2011-12, of children aged 5-14
who had their measurements taken for the ABS Australian Health Survey, an
estimated 26% were either overweight (19%) or obese (7%) (AIHW, 2012). Being
obese as a child increases both the risk of being obese as an adult and the risk of
developing chronic diseases (Guo, Wu, Chumlea, & Roche, 2002).

Reducing the prevalence of obesity will lead to substantial population
health benefits through the prevention of morbidity and mortality from chronic
diseases, in particular diabetes, cardiovascular disease and some cancers (Wilson,

D’Agostino, Sullivan, Parise, & Kannel, 2002). If obesity and overweight were
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eliminated, it is likely that nearly half of all new cases of diabetes would not occur,
and a fifth of heart disease and a third of hypertension could also be prevented
(Dal Grande et al., 2009). In addition, up to a sixth of some cancers (colon cancer,
post-menopausal breast cancer and endometrial cancer), and a sizeable proportion
of osteoarthritis, would also be prevented if obesity was eliminated (Dal Grande
et al., 2009).

Prevention of chronic disease is strategically important for many reasons,
including budgetary ones. As a nation, Australia’s health expenditure has grown
faster than inflation and the economy as a whole for many years. Mostly as a function
of cost of treatment and an ageing population, the ratio of health expenditure
to gross domestic product [GDP] increased from 6.8% in 1986-87 to 9.5% in
2011-12 (AIHW, 2014), and it is expected to continue to increase. Investments
in programs which support evidence-based programs to prevent overweight and
obesity, such as the National Partnership Agreement on Preventive Health!, will

be essential to prevent continued health expenditure costs.

The role of physical activity and cycling in preventing
chronic disease

Insufficient exercise is a risk factor for chronic disease. New physical activity
guidelines were introduced in Australia in 2013, increasing the minimum levels
of physical activity needed to maintain health. Adults are recommended now to
accumulate 150 to 300 minutes of moderate-intensity physical activity or 75 to 150
minutes of vigorous-intensity physical activity each week (Australian Department
of Health, 2014). The guidelines also note that doing any physical activity is better
than doing none, and that people should try to be active on most, preferably all,

days of the week.

Population surveys have yet to apply these new standards, however. About
2in 5 adults (43% — that is, 45% of males and 42% of females) were sufficiently
active to meet the previous guidelines, which recommended a minimum level of
activity of 150 minutes per week of walking or other moderate or vigorous activity
over at least 5 sessions (AIHW, 2014). The proportion of the population considered

sufficiently physically active will be lower when the new guidelines are applied.

1

The funding for this program (from 2009 to June 2014) has now ceased.
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Chronic diseases can be prevented through better nutrition and more
physical activity. Australian diabetes prevention trials (Colagiuri et al., 2010) have
demonstrated similar results to international studies (Tuomilehto, 2001) — that is,
that weight loss from eating 2 pieces of fruit and 5 vegetables a day and practising
moderate calorie restriction, plus accumulating about 60 minutes of physical
activity a day, leads to clinically significant health improvement. Given the low
levels of physical activity among Australian adults, it is obvious that whatever
is being done now to promote more physical activity is not enough. If exercise
groups and gyms were the whole answer, a greater proportion of the population
would be sufficiently active. A paradigm shift is needed, and it is possible that
active travel — for example, walking and cycling — could provide the opportunity
for regular daily physical activity for a large extent of the population (Shephard,
2008). Regular physical activity is most sustainable if incorporated into everyday
activity.

Activities such as walking or cycling (rather than driving) to destinations
of interest have the potential to support people in achieving recommended levels
of physical activity (Sahlqvist, Song, & Ogilvie, 2012). In one study of Western
Sydney residents, 40% of people cycling in the previous week achieved the (prior)
recommended minimum physical activity level just by cycling (Rissel et al., 2010).
Use of public transport can also add to additional minutes of physical activity by
walking or cycling to and from bus stops or train stations (Rissel et al., 2012).
Garrard, Rissel and Bauman (2012) modelled the impact on population levels of
sufficient physical activity if 20% of Australians cycled for 20 minutes once, twice
and three times per week, and found that the prevalence of adequately active

people would increase to 59%, 60.5% and 64.5% respectively.

Defining health benefits

In the past 20 years there have been numerous reports and reviews summarising
the health benefits of cycling (British Medical Association, 1992, 2012; Cavill &
Davis, 2007; Bauman et al., 2008; Hamer & Chida, 2008; de Silva-Sanigorski et al.,
2010; Oja et al., 2011; Garrard, Rissel, & Bauman, 2012). These health benefits are

physical, social, psychological, environmental and financial (see Table 3.1).

All of these publications have overwhelmingly concluded that there are

multiple health benefits from cycling — benefits consistent with those of physical
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Table 3.1 Reports/reviews assessing health benefits of cycling.

Authors Title Year Country
British Medical Cycling towards health and 1992 United
Association safety Kingdom
Roberts I, Owen H, Pedalling health — Health 1996 Australia
Lumb B, McDougall C  benefits of a modal transport
shift
Cavill N, Davis A Cycling and health: What’s the 2007 United
evidence? Kingdom
Bauman A, Rissel C,  Cycling: Getting Australia 2008 Australia
Garrard ], Kerr I, mowing — Barriers, facilitators
Speidel R, Fishman E  and interventions to get more
Australians physically active
through cycling
Hamer M, Chida Y Active commuting 2008 Global
and cardiovascular risk:
A meta-analytic review
Oja B etal. Health benefits of cycling: 2011 Global
A systematic review
British Medical Healthy transport — Healthy lives 2012 British Medical
Association Association
Garrard J, Rissel C, Health benefits of cycling 2012 Global
Bauman A

activity generally. However, a number of studies have specifically examined the

health benefits of cycling. Those research studies demonstrating physiological

benefits of cycling in clinical settings, with special populations, and usually on

stationary bicycles, are not considered here.

The most common research papers are those cross-section studies that show

inverse associations between active commuting and health outcomes such as body

mass index, lipid levels and blood pressure (Hu, Pekkarinen, H#nninen, Yu, Guo,
& Tian, 2002; Ohta, Mizoue, Mishima, & Ikeda, 2007; von Huth Smith, Borch-
Johnsen, & Jgrgensen, 2007; Huy, Becker, Gomolinsky, Klein, & Thiel, 2008; Wen

& Rissel, 2008). Ecological associations across countries have noted that obesity
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rates are inversely related to cycling rates (Bassett, Pucher, Buehler, Thompson,
& Crouter, 2008; Pucher, Buehler, Bassett, & Dannenberg, 2010). Such data does
not demonstrate a causal relationship, but indicates the potential for healthy

differences in active cycling populations.

Longitudinal cohort study designs have made important contributions
to assessing the health benefits of cycling. A landmark study, the Copenhagen
cohort with 15-year follow-up data, identified that cycling to work reduced the
risk of all-cause mortality by 28%, independent of other types of physical activity
(Andersen, Schnohr, Schroll, & Hein, 2000). Further work in Copenhagen
found that relative intensity, rather than the duration of cycling, was of more
importance in relation to all-cause and coronary heart disease mortality (Schnohr,
Marott, Jensen, & Jensen, 2012). Many studies have identified active commuting
as protective against all-cause or cardiovascular deaths (Hu, Tuomilehto,
Borodulin, & Jousilahti, 2007; Hamer & Chida, 2008), but most of these studies
asked about walking or cycling to work in the same question, and their relative
effects cannot be distinguished. In the Zutphen study of elderly Dutch men,
physical activity reduced risk and improved metabolic health; but because the
most frequent physical activity was cycling, the study provides stronger evidence
of a cycling-specific effect (Caspersen, Bloemberg, Saris, Merritt, & Kromhout,
1991). A recent British study showed that cycling for at least 60 minutes per
week in total was associated with a 9% reduced risk of all-cause mortality, but
when more precise measures of cycling were used (based on a physical activity
questionnaire; four specific cycling measures; and the associated measure
of metabolic equivalent energy expenditure [METS]), there was little evidence of
an association between cycling and mortality (Sahlgvist et al., 2013). This lack
of effect was attributed to low cycling frequency and insufficient respondents
with a high ‘dose’ of cycling.

More work is needed to explore whether a minimum dose of cycling is needed
before mortality outcomes are affected. At this time there is no agreement on what
a ‘dose’ of cycling consists of: whether it is a minimum time period of specific
intensity, or whether this minimum-energy expenditure needs to be repeated over
a set time. It is likely that for a fully sedentary person, any cycling at any intensity
would have beneficial health effects, but that for a very active person low-intensity

cycling would do little beyond maintaining good health.
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Psychosocial health benefits

There is increasing evidence that physical activity is important for mental health
(Penedo & Dahn, 2005). The specific contribution of cycling to psychosocial health
is less well documented. Many qualitative studies have documented the joy and
pleasure that people experience from cycling (Whitaker, 2005; Daley, Rissel, &
Lloyd, 2007; Zander, Passmore, Mason, & Rissel, 2013), and this contributes to
wellbeing as well as providing a motivation to continue cycling. Research is currently
underway exploring the relationship between cycling and quality of life using the
Australian version of the World Health Organization Quality of Life measure
(Murphy, Herrman, Hawthorne, Pinzone, & Evert, 2000; Crane & Rissel, 2014).

Travel mode may also be associated with psychosocial health. Recent
research has directly linked driving with adverse health effects, and has noted
a dose-response relationship, so that more driving was associated with worse
outcomes (Ding, Gebel, Phongsavan, Bauman, & Merom, 2014). There is a small
but growing amount of literature on the relative stress associated with different
travel (The New York Bicycling Coalition, 2013; O’'Regan & Buckley, 2003;
Stutzer & Frey, 2008). Several dimensions of the commuting situation, such as
impedance (caused, for example, by traffic congestion), along with control over,
and predictability of, commuting, influence perceived stress (Gottholmseder,
Nowotny, Pruckner, & Theurl, 2009). Predictability is particularly important,
especially for women, who may have additional family responsibilities (Roberts,
Hodgson, & Dolan, 2011). For some people the work commute induces stress or
is associated with episodes of negative feelings during the day (Olsson, Garling,
Ettema, Friman & Fujii, 2013). One study in Western Sydney found that active
travel to work was perceived to be less stressful than car commuting relative to the
stress of a work day (Rissel, Petrunoff, Wen, & Crane, 2013).

Health benefits of cycling versus the risks of injury

While there is convincing evidence that cycling has many health benefits, it needs
to be acknowledged that there are also injury risks associated with cycling (see
Hatfield, Boufous, & Poulos, Chapter Four, this volume). As Kingham and Tranter
(Chapter Seven, this volume) point out, there is also the possibility that cyclists are
exposed to more air pollution than other road users, or that, because of increased

respiratory action, cyclists inhale more pollutants. However, Table 3.2 shows that
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all known comparisons of the risks and benefits of cycling have concluded that the

benefits outweigh the risks.

The lowest estimate of the ratio of health benefits to injury/pollution costs
is 9:1, which is still substantial. This ratio could be improved by making the

conditions for cycling safer, or by reducing pollution.

Mandatory bicycle helmet legisiation

In an effort to reduce cycling head injuries, Australia introduced mandatory
helmet legislation in 1991-92 (and New Zealand followed suit in 1994). This
legislation has been consistently contested since its introduction (Curnow, 2005;
Robinson, 2006; Clarke, 2012), and the rest of the world has not embraced this
policy because of the perceived negative effects on cycling participation. The main
objections about laws requiring bicycle helmets to be worn by all people at all
times when cycling are that the efficacy of bicycle helmets in protecting cyclists
has been exaggerated (Elvik, 2011); the legislation has had an extremely negative
effect on cycling participation (Land Transport New Zealand, 2006; Sandblom,
2015); and the evidence that such legislation has achieved any meaningful
reductions in rates of brain or head injuries is weak and does not acknowledge

the long-term downward trends that are evident (Dennis, Ramsay, Turgeon, &
Zarychanski, 2013).

In terms of cycling safety, a drop in cycling participation leads to a decrease
in safety because of the effects of the ‘safety in numbers’, where the more people
that walk or cycle, the safer it becomes to walk or cycle (Jacobsen, 2003). Thus
the introduction of mandatory helmet legislation had a negative impact on
overall cycling safety (Komanoff, 2001). This ‘safety in numbers’ effect has been
demonstrated prospectively in a review of 10 public bike-share programs in the
United States (Graves, Pless, Moore, & Nathens, 2013). The results showed
that compared to the 24 months before implementation, in the 12 months post-
implementation, head injuries in public bike-share cities fell by 14%, despite the

increase in cycling from using public bikes and no requirement to wear helmets.

Bicycle helmet legislation has made minimal improvement to cycling
safety, and most cycling promotion advocates would say that an investment

in cycling infrastructure would achieve much greater improvements in cycling
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safety (Goldacre & Spiegelhalter, 2013). The compulsion to wear a helmet has
consistently been identified as one of the barriers to more people cycling in
Australia. A survey of 600 Sydney residents found that 1 in 5 (22.6%) of all
respondents said that they would ride more if they did not have to wear a helmet
(Rissel & Wen, 2011). If this were translated to the Sydney population of 4.5
million, this could represent a substantial increase in cycling levels, along with

the associated health benefits.

Cuycling promaotion versus risk protection

The vast majority of the human and technical resources of the health system in
most developed countries is focused on the clinical treatment of patients. This
means identifying and treating illness. In Australia and New Zealand, there is
a small public health and health promotion workforce that is concerned about
the prevention of disease, but this prevention-oriented sector is traditionally
very poorly resourced. Investment in all public health (which includes infectious
diseases) is approximately 2% of the total recurrent health expenditure (AIHW,
2011). The National Partnership Agreement on Preventive Health had seen a
significant increase in Australian funding for the prevention of chronic disease,

but this funding was stopped in the 2014 federal budget.
Within the relatively small part of the health sector which public health

inhabits, physical activity has long been accepted as a basic function of health
promotion work, but must compete for resources alongside of programs addressing
nutrition, tobacco control, falls prevention and HIV/AIDS prevention, among
others. Expertise in physical activity program development at a population level
(that is, developing programs for communities) remains limited. The recent
increase in the training of Exercise Physiologists as a professional discipline has
expanded the capacity of the health promotion workforce to address physical
activity, but it is unclear how much attention cycling receives in this training, or

indeed, in any health professional’s training.

Cycling, as part of the active travel agenda, is making slow inroads into the
work of health promotion agencies (Bauman & Rissel, 2009; Bauman, Titze, Rissel,
& Oja, 2011). There is some recognition within health promotion circles that
active travel programs have the potential to achieve population-level increases

in physical activity, but there are relatively few well-evaluated exemplar programs
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(Ogilvie, Egan, Hamilton, & Petticrew, 2004). Given its treatment culture, the
health system has traditionally considered cycling from a trauma and treatment
perspective, rather than from the perspective that cycling is an activity to be
promoted and encouraged. Therefore, much health sector investment in cycling
has been for injury prevention. Excessive concern for safety has inadvertently
contributed to creating a culture of fear around cycling, which acts as a significant

barrier to people considering cycling, especially for transport (Horton, 2007).

Further, despite cycling being a sport, and a healthy recreation, responsibility
for cycling infrastructure and promotion in Australia and New Zealand has
generally fallen under the jurisdiction of government transport and road agencies,
where it is a poor cousin to motorised transport. Many government agencies
stand to benefit from increases in cycling (such as those which work in the area
of health, transport, environment and recreation), yet they generally do not work
together to maximise their efforts. Unfortunately, within most of the government
agencies with potential to support cycling, cycling still represents a small part of

their primary roles despite the efforts of individuals within the agencies.

Conclusion and agenda for further research

The benefits of cycling are many, and outweigh the risk of injury. More co-
ordinated efforts across government are needed to improve the environment
for cycling. While it is clear that cycling is ‘healthy’, there are still many things
not known about how much and how intense everyday cycling needs to be to
attain health benefits. Additional effort is likely to be needed for weight loss, but
how much is not known, nor how it might vary for individuals. Also, there is no
agreed methodology for quantifying the monetary value of the benefits of cycling.
This is an important area for future research, so that the needed investment
in cycling infrastructure can be legitimately offset by the positive health gains.
Related to this is also the relative increase in health associated with new cycling
infrastructure. There are promising indications of health gains two years after
new infrastructure is in place for those residents living within 1 kilometre of the
infrastructure (Goodman, Sahlgvist, Ogilvie, & iConnect Consortium, 2014),
but more work is needed in this area (Rissel, Greaves, Wen, Capon, Crane, &
Standen, 2013).
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AN epidemiological profile of
cycling injury in Austfralia and
New Zealand

Julie Hatfield, Soufione Boufous and Ros Poulos

INtroduction

This chapter aims to provide information about cycling crashes and injury patterns in
Australia and New Zealand [NZ]. Hopefully, it will soon be outdated! Initiatives to
promote cycling, and to improve cycling safety, are already being implemented across
Australia and New Zealand. If all goes well, such initiatives could result in more people
cycling, and fewer people being injured while cycling (Organisation for Economic

Co-operation and Development [OECD]/International Transport Forum [ITF], 2013).

The chapter focuses on cycling on paths and roads because most relevant
policy aims to increase cycling for transport, which occurs mostly on paths and
roads. Much cycling for recreation and/or fitness also occurs on paths and roads.
Cycling on mountain-bike trails, in BMX parks, and in velodromes is not in focus in
this chapter. Nonetheless, injuries sustained during such cycling may be included in
some data presented. Depending on its source, data may include a range of cycling
activities (for example, trekking, travelling to the shops) which may have different
risk profiles. There is no administrative data available in which these activities are
separated. However, police-reported data, as opposed to hospitalisation data, is more

likely to exclude some activities such as riding in off-road settings.
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Some cycling advocates shun discussion of cycling crashes and injuries
because it may contribute to a perception that cycling is unsafe, and so discourage
people from cycling. Indeed, the perceived danger has been shown to be a key
deterrent to cycling in Australia (Daley, Rissel, & Lloyd, 2007; Garrard, Crawford,
& Hakman, 2006) and New Zealand (Mackie, 2009). However, it is important
to understand the patterns and causes of cycling injury so that injury risk can be
minimised.

Moreover, as Chris Rissel (Chapter Three, this volume) points out, it is
important to recognise that on average people who ride bicycles have been found
to have a lower all-cause mortality risk than those who do not, despite any risk of
injury associated with cycling (China: Matthews et al., 2007; Denmark: Andersen,
Schnohr, Schroll, & Hein, 2000; Finland: Hu et al., 2004). While these results
are specific to the cycling environments in which they were observed, which
may be more advanced than our own, they suggest that it is possible to create
an environment in which cycling is health-enhancing. Increased cycling safety

potentially increases the health benefits of cycling.

In the present chapter ‘safety’ is taken to mean ‘a condition of being
protected against injury’. It can be defined more broadly in terms of protection from
physical, psychological, spiritual, financial, social, political or other types of harm
— with very different implications for ‘cycling safety’ (given the various benefits
of this activity; see OECD/ITE 2013). At an individual level, an understanding of
injury risk allows people to make an informed decision about whether to cycle, and
where. Importantly, it may arm people with information to maximise the safety
of their cycling. This self-efficacy may in turn increase their propensity to cycle

(Bandura, 1997; Milligan, McCormack, & Rosenberg, 2007).

With these ideas in mind, we turn to a consideration of the incidence of
crashes and injuries that occur when people ride their bicycles on our roads and

paths (whether for transport or recreation).

Incidence of cyclist fatality and injury: Trends compared to
other road users

Data on road-user fatalities is regularly compiled by the Australian Bureau of

Infrastructure, Transport and Regional Economics [BITRE] (2014) and can be
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considered fairly complete (see Australian Bureau of Infrastructure [BITRE],
2014, for the most recent statistics). Fifty people died while cycling in road-related
areas (including paths) in Australia in 2013 (see Table 4.1). While the overall
number of road deaths in Australia decreased by an average of 3.4% per annum
over the last decade, cyclist fatalities decreased by only 0.6% per annum (last
row, Table 4.1). Had cyclists experienced proportionally the same reduction in
fatalities as vehicle occupants since 2004, around 20 fewer cyclists would have
been killed. Although cyclists fared similarly to vehicle occupants for 6 of 9 years,
they fared much worse in 2010 and 2013 (and marginally better in 2008) — all
years in which large reductions were observed for vehicle occupants. The number
of fatalities increased by 51.3% from 2012 to 2013 among cyclists, but decreased

for all other road-user groups.

Table 4.1: Road crash fatdlities by road user, Australia, 2004-13.

Pedal All road

Year cyclists Drivers Passengers Motorcyclists Pedestrians users™
2004 43 760 362 195 220 1583
2005 41 775 347 233 226 1627
2006 39 757 336 238 228 1598
2007 41 785 336 237 204 1603
2008 28 670 303 245 189 1437
2009 31 707 333 224 196 1491
2010 38 636 284 224 170 1353
2011 34 568 286 202 186 1277
2012 33 610 260 223 169 1299
2013 50 564 202 213 157 1193
Av. % -0.6 -3.8 -5.0 -0.4 -3.9 -3.4
change p.a.

% change 51.5 -7.5 -22.3 -4.5 -7.1 -8.2
2012-2013

* Includes those with unstated or unknown road-user type.

(Source: This fable was compiled using data from BITRE, 2014, pp. 2-3))
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The average percentage change in fatalities (per annum) over the last decade
was similar for male and female cyclists, but varied by age and state of residence.
Cyclist fatalities decreased (on average) in those aged 16 years and younger (15.5%
per annum), but increased among those aged 40-64 years (3.1% per annum) or 65-
70 years (7.8% per annum), remaining steady (max. 2.0% per annum) in other
age groups. While cyclist fatalities decreased (on average) in New South Wales
(2.4% per annum) and Victoria (3.6% per annum), they increased in Queensland
(4.5% per annum) and South Australia (2.4% per annum), and remained almost

unchanged in other states and territories.

Table 4.2 presents corresponding information about road-user fatalities
over the last decade in New Zealand, compiled by the New Zealand Ministry
of Transport (2014). Eight cyclists died in New Zealand in 2013. Had cyclists

experienced proportionally the same reduction in fatalities as vehicle occupants

Table 4.2: Road crash fatdlities by road user, New Zeadland, 2004-13.

Pedal All road
Year cyclists Drivers Passengers Motorcyclists Pedestrians users™
2004 7 221 133 35 38 435
2005 12 202 123 37 31 405
2006 9 192 107 38 44 393
2007 12 203 119 41 45 421
2008 10 163 104 51 31 366
2009 8 192 103 48 31 384
2010 10 180 98 50 35 375
2011 9 150 61 33 31 284
2012 8 135 82 50 33 308
2013 8 125 49 39 30 253
% change 0.0%  -7.4% -40.2 -22.0 9.1 -17.9

2012-2013

* Includes those with unstated or unknown road-user type.

(Source: This table was compiled using data from New Zealond Ministry of Transport,
2014, p. 19)
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since 2004, around 7 fewer cyclists would have been killed. Again, cyclists do not
appear to demonstrate the reduced incidence of fatality experienced by the other

road-user groups.

[t is also important to consider serious injuries when assessing cycling safety.
Hospitalisation data arguably provides the most complete records of serious injury,
although some serious cycling injuries are known to be excluded (for example,
because the injured cyclists are treated in an emergency department — see Sikic,
Mikocka-Walus, Gabbe, McDermott, & Cameron, 2009 — or because they are
treated by a general practitioner, or even at home; see also Tin Tin, Woodward, &
Ameratunga, 2013a). It is also important to acknowledge that for every serious-
injury crash there are numerous crashes with only minor, or no, injury outcomes
(for example, see Schramm & Rakotonirainy, 2008). Even these relatively minor
crashes may negatively impact the people involved in them, as well as having a

substantial economic cost (Aertsens et al., 2010).

According to the Australian Institute of Health and Welfare [AIHW], there
were 7176 cyclists hospitalised as a result of land transport crashes in 2010-11 in
Australia — including 4092 in road-related areas (2013). The AIHW (2012)
provides the best recent analysis of trends in hospitalisations due to crashes in road-
related areas! in Australia. Age-standardised rates of life-threatening injury increased
significantly from 2000-01 to 2008-09 for pedal cyclists (6.8%) and motorcyclists
(6.8%), while rates did not change for motor vehicle occupants, and decreased for
pedestrians (1.8%). Increases occurred among adult cyclists (that is, cyclists aged
25 years and older), particularly those in the age group 45-64 years. (There was an
average annual increase of 14.0% for males, and 14.4% for females. See AIHW, 2012.)

InNew Zealand, between 2008 and 2012, over 1500 cyclists were hospitalised
due to injuries received in crashes involving motor vehicles on public roads, and
more would have been hospitalised as a result of crashes that did not involve a
motor vehicle (New Zealand Ministry of Transport, 2013). The number of injured

cyclists remained fairly s during this period.

Increases in cyclist fatalities and hospitalisations may reflect, at least in part,

an increase in cycling participation (in terms of cyclists or bicycle-kilometres).

! A relatively high proportion of cycling injuries are sustained in non-traffic (that is, off-road)

settings (De Rome et al., 2012).
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Available cycling participation data is not sufficient to assess this possibility (Sikic
et al., 2009). It is worth noting, however, that the number of passenger vehicles
registered in Australia has increased by 10.6% between 2009 and 2014 (see
Australian Bureau of Statistics [ABS], 2014) — during which time the number of
occupant fatalities reduced consistently. It appears that cyclists are not benefiting

equally from road safety countermeasures (Garrard, Greaves, & Ellison, 2010).

Moreover, the Safe Systems approach? that is used to inform road safety
strategy in Australia and New Zealand does not consider safety ‘per million
kilometres of road use’, ‘per million hours of road use’ or ‘per 100 road users’.
The approach aims to minimise the number of people killed and seriously injured
on our roads, regardless of how many people use the roads, or how much they
do so. People who choose to cycle should be treated in the same way. Targeted

interventions are required to prevent the death and serious injuries of cyclists.

Rates of crashes and injuries

Rates of injuries and crashes (per population, per kilometre, or per hour) become
important when making comparisons between different modes or between different
cycling environments, or when investigating causes of crashes and injuries.
However, relatively few studies have focused on reporting directly measured,
exposure-based rates of crashes and injuries for cyclists, and those conducted

overseas may not be particularly relevant to Australian/New Zealand conditions.

In New Zealand, Tin Tin, Woodward, and Ameratunga (2010) investigated
pedal cyclist traffic injuries using the Mortality Collection and the National
Minimum Dataset (selected admissions to public hospitals for at least 1 day) for the
years 2003-07, adjusting for exposure in terms of total time spent cycling computed
from National Household Travel Surveys — for which respondents keep a record
of the times, places and travel modes for all their trips over a specified two-day
period. The observed rate of death or injury was 31 (95% Confidence Interval [CI]
28-33) per million hours — second only to motorcyclists, and similar to the rate

reported by the New Zealand Ministry of Transport (2012) for the years 2008-11.

2 The Safe System Approach seeks to minimise fatalities and serious injuries resulting from road

crashes by creating a road system (comprising regulations, roads, vehicles and user behaviours) that
is forgiving of human error and limiting crash forces (see OECD/ITE, 2008).
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For serious injuries (Abbreviatied Injury Scale [AIS] score of 3 or more) the rate
was 6.24 (95% CI 5.21-7.28) per million hours.

Tin Tin et al. (2013b) investigated the incidence of recorded bicycle crashes
in a cohort of 2590 cyclists (aged 16 and over) recruited when they enrolled for
the 2006 or 2008 Lake Taupo Challenge (New Zealand’s largest cycling event).
Participants were surveyed at recruitment and again in 2009, and gave consent
for their data to be linked to records of crashes and injuries in 4 administrative
databases (over a median period of 4.6 years). The incidence of recorded crashes
was 240 per million hours spent road cycling. The incidence of collisions with
a motor vehicle was 38 per million hours spent road cycling. Relatively minor
crashes are likely to be under-enumerated in these databases (Sikic et al., 2009;
Langley, Dow, Stephenson, & Kypri, 2003).

Koorey (2014) reported that on New Zealand roads, between January 2006
and June 2013, there were 190 million hours spent travelling by bicycle (according
to Household Travel Surveys), 94 cyclists were fatally injured, and more than
6200 bicycle-motor vehicle [MV] crashes resulting in a cyclist being injured were
reported to police. This amounts to more than 2 million hours of cycling for every
cycling death, and more than 30000 hours of cycling for every reported bicycle-
MYV injury crash.

In Tasmania, Palmer et al. (2014) surveyed 136 ‘regular’ cyclists (defined
as having ridden at least once in the previous month) aged 18 years and over.
Participants provided information about their cycling (including hours/kilometres/
trips cycled) and crashes (including severity) in the week prior to interview. The
incidence of major bicycle crashes (that is, those requiring third-party medical
treatment, or resulting in at least 1 day off work) was 16 (95% CI 11-20) per
million kilometres, while the incidence of minor bicycle crashes (those interfering
with individuals’ regular daily activities and/or causing financial costs) was 37

(23-50) per million kilometres.

Based on the New Zealand findings, a cyclist could expect to experience
a significant (that is, recorded) crash after around 4000 hours of cycling, and an
injury requiring medical treatment after around 33 000 hours of cycling. A person
who cycles around 100 kilometres in a week would experience around 1 significant

crash a year.
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Comparison to other modes of transport

To put these findings in context, it is interesting to consider comparisons with
other modes of transport. Cycling appears to be somewhat more dangerous than
car travel, although the extent to which this is the case depends on how estimates

of risk are calculated and interpreted.

Tin Tinetal. (2010) reported that in New Zealand cycling has around 8 times
the rate of serious injury/fatality (per hour travelled) compared to car occupancy
(see Table 4.3). Garrard et al. (2010) reported that in Melbourne and Sydney
cycling has between 5 and 19 times the rate of fatality per kilometre travelled
compared to car occupancy, with relative risk varying as a function of the data
source (that is, police or hospital data) and the time period considered. Similarly,
the relative risk of injury on a bicycle in Melbourne and Sydney was around 13-19
times higher than in a car (Garrard et al., 2010). Research from other countries
also shows higher rates of injury for cycling (see OECD/ITE 2013, Chapter One).
In a meta-analysis of data from Denmark, Great Britain, the Netherlands, Norway
and Sweden, Elvik, Hgye, Vaa and Sgrensen (2009) found that cyclists face

9.4 times the risk of being injured per kilometre as car occupants do.

Research indicates that time-based rates show a less pronounced difference in
risk for cycle- versus car-travel. For example, the New Zealand Ministry of Transport
(2012) reported that, when calculated per billion kilometres travelled, the rate of
death or injury for cycling is around 9 times that of driving, but when calculated per
billion hours travelled, the rate of death of injury for cycling is only around 3 times
that of driving (see Table 4.3). Similarly, the UK Department of Transport (2008)
reported that in 2007, UK cyclists faced 13 times more fatalities than car occupants
per 100 million kilometres of travel but only 4 times more fatalities per 100 million
hours of travel, or per 100 million trips. Van Hout (2007) found that the relative risk
of death per hour of travel was roughly equal between cyclists and car occupants in
Belgium in 1999 (both cited in OECD/ITE 2013, Chapter One).

Although distance-based injury rates are often considered because travel
is typically from point to point, time-based rates may be more appropriate for
intermodal comparisons because of the different speeds of different modes (Koorey
& Wong, 2013). This is especially so when the duration of cycling and car trips

is nearly the same, which may not be uncommon in congested urban areas.
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Moreover, cyclists may ‘self-minimise the level of exposure they face’ by choosing
closer destinations (Koorey & Wong, 2013, p. 5). Koorey and Wong (2013) argue
cogently that simple comparisons of per-kilometre rates for cycling versus driving
may be misleading because cyclists are more likely than drivers to be children —
and so less mature and experienced, with known consequences for risk. These
authors observed that the crash rate for cycling is actually slightly lower than for
driving for the 15-19 year age bracket, and similar for the 75-79 year age bracket.
Different road types also appear to have a different liability for cyclists. For example,
Koorey and Wong (2013) found that for rural roads, the rate of death and injury
per million hours travelled was very similar for cycling and driving (while urban

state highways seem particularly hazardous for cycling).

Some studies have assessed the extent to which the apparent relative safety
of car travel results from a relatively large proportion of car travel occurring on
motorways, which are typically safer than other roads. One Dutch study (Dekoster
& Schollaert, 1999) found that when motorway travel was excluded, cyclists and
car occupants have similar rates of fatal crashes (21.0 and 20.8 fatal crashes per
million kilometres, respectively). A Belgian study (Hubert & Toint, 2002) found
that the relative fatality rate (per billion kilometres) of cyclists was 2.5 times that
of car occupants when motorway travel was included, but only 2 times that of car

occupants when motorway travel was excluded.

Motorcycle/moped appears to be uniformly the least safe mode of travel (see

Table 4.3), while walking may be safer than cycling.

Factors associoted with the incidence or rate of crashes
and injuries

Personal characteristics

BITRE data on road-user fatalities provides information about the gender and age
of cyclists who died in crashes in road-related areas. Over the 5-year period from
2009-13, 85% of cyclists who died in crashes were male (BITRE, 2014). Over the
same period, 45.2% of fatally injured cyclists were aged 40-64 years, 17.7% were
aged 26-39 years, and 14.5% were aged 65-75 years. Similarly, between 2000-09, of
the cyclists admitted to Australian hospitals as a result of an injury with high threat
to life, 85% were male, and nearly two-thirds were aged 25-65 years (AIHW, 2012).
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The pattern appears to be similar in New Zealand, where males accounted
for around three-quarters of all fatally injured cyclists between January 2006
and June 2013 (Koorey, 2014), and also for three-quarters of all cyclists killed or
injured in police-reported crashes between 2008 and 2012 (New Zealand Ministry
of Transport, 2013). Nearly a quarter of the cyclists killed or injured in police-
reported motor vehicle crashes in the same period were aged 10-19 years old (New
Zealand Ministry of Transport, 2013).

Much of the difference between males and females is likely to be due to
exposure. For instance, while 82% of cyclists killed or injured in a road crash in
the UK in 2008 were male, males were only slightly more likely to be involved in a
crash than females when the number of kilometres cycled was taken into account
(Mindell, Leslie, & Wardlaw, 2012). A study carried out in Tasmania (Palmer
et al., 2014) showed that male sex was associated with a significantly lower minor

accident risk (incidence rate ratio = 0.34, p = 0.01).

While many studies show higher injury numbers for middle-aged cyclists, the
few studies that have taken exposure into account show a different pattern. In New
Zealand, Tin Tin et al. (2010) reported that 5-14 year-olds are most likely to be killed
or seriously injured per million hours cycled (but see Koorey, 2014). Similarly in the
United Kingdom, young cyclists (aged 10-15 years) were most likely to be killed
or seriously injured per million kilometres cycled (Knowles et al., 2009). Risk then
declined, rising again after age 70. Elevated injury rates (per distance travelled) have
also been reported for older cyclists in New Zealand (Koorey, 2014) and Holland
(Oxley, Corben, Fildes, O’'Hare, & Rothengatter, 2004).

In a cross-sectional survey of Queensland cyclists, Heesch, Garrard and
Sahlqgvist (2011) found that respondents who had cycled for at least 10 years as
adults were less likely to report a crash resulting in injury during the previous
12 months compared to those who had cycled for 5 years or less (adjusting for
variables including age, gender and cycling frequency). This suggests that

experience may have a protective role.

Behavioural factors

Analysis of police-reported bicycle-MV crashes in Queensland from 2002-06
(Schramm & Rakotonirainy, 2008) showed that typical crash contributors such as
alcohol, speed and fatigue featured in only 3% of all crashes. Among the 44.4% of
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crashes in which cyclists were deemed to be at fault, the cyclist’s negligence (33%)
or inexperience (17%) were the most common contributing factors. When drivers
were deemed to be at fault, their inattention (18.6%) or their disobedience of
traffic lights or signs (16%) or other road rules (14%) were the three most common

contributing factors (Schramm & Rakotonirainy, 2008).

A naturalistic cycling study conducted in Melbourne to identify risk factors
for collisions and near-collisions between on-road commuter cyclists and motor
vehicles found that drivers were at fault in 87% of these events (Johnson, Charlton,
Oxley, & Newstead, 2010). More than half of these driver-at-fault events were due
to left manoeuvres by the driver, including turning left and turning left across the
path of the cyclist. Comparable findings were reported in a similar naturalistic
cycling study carried out in Canberra, which shows that the majority of potential
conflict events that involved the cyclist and a driver were due to actions by the
driver (Johnson et al., 2014).

From a review of 94 crashes in which cyclists were killed on New Zealand
roads or pathways between January 2006 and June 2013, Koorey (2014) concluded
that approximately half of the bicycle-MV collisions (that fatally injured the
cyclist) were deemed the fault of the motorist, with at least another 12 involving
partial fault. Nonetheless, 75% of motorists were not at fault when the cyclist
was aged either under 15 or 65 and over. The motorist was deemed to be not
sufficiently aware of the cyclist in more than half of the bicycle-MV collisions,

often due to inadequate checking.

In a cross-sectional survey of Queensland cyclists, Heesch et al. (2011)
found that respondents who have cycled for competition, or who had experienced
harassment while cycling, were more likely to report a crash resulting in injury
during the previous 12 months compared to those who had not (adjusting for

variables including age, gender and cycling frequency).

A New Zealand study linked the survey data of 2590 adult cyclists to
administrative databases, including crash and hospital data, covering the period
from recruitment (in 2006) to 2011. Cox proportional hazards analysis was used
to examine the factors influencing the likelihood of experiencing a recorded crash.
The risk of being involved in a recorded crash was higher for people who had

experienced a prior crash, who ride in a bunch, or who use a road bike (Tin Tin
et al., 2013b).
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A survey of cyclists who presented to emergency departments in the
Australian Capital Territory [ACT] between November 2009 and May 2010
showed that wearing clothing that fully covers a cyclist’s body, regardless of the
type of the fabric, substantially reduces the risk of injuries, particularly cuts,

lacerations and abrasions (De Rome et al., 2014a).

Environmental factors

Two Australian analyses of police-reported crash data indicate that bicycle crashes
are most likely to occur at times when the most cycling occurs (with no correction
for exposure) — which is consistent with international data (see OECD/ITE
2013). The vast majority (78.4%) of bicycle crashes reported to the police in
Victoria between 2004 and 2008 occurred during weekdays (Boufous, De Rome,
Senserrick, & Ivers, 2013). The highest proportion of bicycle crashes occurred on
Thursdays, followed by Tuesdays. The lowest occurred on Sundays.

Meanwhile, Boufous et al. (2013) found that in Victoria, around one-third
(30.5%) of police-reported bicycle crashes occurred during the morning travel
peak (between 6 am and 10 am) and around one-third (32.1%) occurred during
the evening travel peak (2 pm to 6 pm). Analysis of road traffic bicycle crashes that
were reported to police in Queensland from 2002-06 (Schramm & Rakotonirainy,
2008) also showed the highest incidence of crashes during the morning travel
peak (6 am to 9 am: 27.4%) and during the evening travel (3 pm to 6 pm: 31%).
A similar pattern was observed in a survey of cyclists who presented to emergency
departments in the ACT between November 2009 and May 2010 (De Rome,
Boufous, Senserrick, Richardson, & Ivers, 2012).

Overall, 75% of police-reported bicycle crashes in Victoria occurred in
daylight. Just over 1 in 10 bicycle crashes occurred during dusk/dawn, and 13.6%
occurred in the dark (Boufous et al., 2013). Similar results were shown in Queensland
(Schramm & Rakotonirainy, 2008; Schramm, Rakotonirainy, & Haworth, 2010).
Consideration of data from Europe and the United States suggests that the lack of
visibility of cyclists may contribute to a substantial proportion of fatal crashes around
dusk and early nightfall (OECD/ITE, 2013). Nonetheless, in the survey of cyclists
who presented to emergency departments in the ACT, the majority of crashes that
occurred in poor light conditions were single-vehicle crashes (De Rome et al., 2012)

— suggesting that poor visibility of potential hazards (to the cyclist) is also important.
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More than half of the bicycle crashes reported to the police in Victoria
occurred during the warmer months (October to March). The highest proportion
of crashes occurred in March (10.8%), and the lowest in July (7.2%). The weather
was clear in 88.7% of police-reported bicycle crashes (Boufous et al., 2013).

Cycling environment

Over 90% of bicycle crashes reported to the police in Victoria between 2004 and
2008 occurred in urban areas, including metropolitan and regional centres (Boufous
et al., 2013). Similarly, Koorey (2014) reported that over 90% of all crashes in
which a cyclist was fatally injured on New Zealand roads between January 2006
and June 2013 occurred in urban areas. These findings may be owing in part to

the fact that urban areas have more cycling, more traffic and more intersections.

Most police-reported bicycle crashes in Victoria (58.7%) occurred at an
intersection, with Tintersections and cross-intersections the most common
intersection types (Boufous et al., 2013). Similarly, in Queensland from 2002-06
most police-reported bicycle crashes occurred at intersections (54%), with nearly
6 in 10 (or 58.8%) intersection crashes occurring at T-intersections (Schramm &
Rakotonirainy, 2008). The survey of cyclists who presented to emergency departments
in the ACT between November 2009 and May 2010 (De Rome et al., 2012) also
indicated that bicycle-MV crashes are more likely to occur at intersections. In New
Zealand urban areas, 58% of bicycle-MV collisions that resulted in a cyclist fatality
between January 2006 and June 2013 were at an intersection (Koorey, 2014). Given
that intersections comprise well under half of the path- and road-network, this data

suggests that intersections pose a crash risk to cyclists.

Infrastructure is likely to have an important influence on crash occurrence
and injury outcomes. It should be a focus of prevention strategies, given its
potential for widespread, durable influence without major behaviour change
(see Reynolds, Harris, Teschke, Cripton, & Winters, 2009). For this reason, the
association between crashes and injuries with different infrastructure types and

characteristics is taken up by Glen Koorey in this volume (see Chapter Twelve).

Common bicycle crash fypes

Examination of common bicycle crash types underscores the hazard posed by

intersections and transitions between paths and roadways. Motor vehicles turning
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across the path of cyclists present a particular issue. For cyclists, transitioning
between paths and the roadway appears to be a troublesome manoeuvre. A
substantial proportion of bicycle crashes are single-vehicle crashes (often falls)
— although these seldom appear in police-reported data (Lujic, Finch, Boufous,
Hayen, & Dunsmuir, 2008).

Lindsay (2013) explored the circumstances surrounding collisions between
a bicycle and a motorised vehicle among a sample of cyclists admitted to hospital
in South Australia between 2008 and 2010. Nearly 4 in 10 collisions involved an
oncoming motor vehicle (a car or car-derivative in 90% of cases, with the rest being
mainly trucks) turning right across the path of a cyclist who was continuing straight
(a ‘right-through’ collision; see Figure 4.1). Other common collision types included a
vehicle travelling from the stem of a T-intersection into the path of a cyclist who was

travelling straight on the continuing road (‘cross-traffic’ collisions; see Figure 4.1);

Figure 4.1: Most common cyclist collisions.
(Source: Adapted from several diograms in Lindsay, 2013.)
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a vehicle and a cyclist colliding while travelling in the same direction (in about
half of which instances the vehicle was turning left into a side street immediately

ahead of the cyclist); and a ‘left-turn sideswipe’ (see Figure 4.1).

Right-through crashes were also the most common type of casualty crashes
reported to the police in Victoria between 2004-08 (Boufous et al., 2010), mostly
with a motor vehicle turning right in front of the cyclist. Other common crash types
were a motor vehicle and a bicycle colliding after entering a cross-intersection from
adjacent arms (cross-traffic crashes: 9.9% of crashes), and cyclists leaving a footpath
and colliding with another vehicle (9.3% of crashes). Similarly, among police-reported
road traffic bicycle crashes in Queensland from 2002-06 (Schramm & Rakotonirainy,
2008), the cross-traffic collision was the most common crash type (26%). Collisions
of bicycles with vehicles leaving driveways (17%) were the next most common type
(Schramm & Rakotonirainy, 2008). The most common crash types resulting in
cyclist fatalities on New Zealand roads or pathways between January 2006 and June

2013 were sideswipes and right-through crashes (Koorey, 2014).

A naturalistic cycling study using helmet-mounted video cameras to observe
near-collisions between cyclists and drivers of motor vehicles (mostly cars) in the
ACT found that drivers turning left across the cyclist’s path and unexpectedly
opened vehicle doors were the most common events (Johnson et al., 2014; see
Figure 4.1).

An analysis of bicycle crashes that were reported to police in Victoria between
2004 and 2008 suggests that crash type varies by cyclist age (Boufous, De Rome,
Senserrick, & Ivers, 2011). For children and adolescents, the most common scenario
was a cyclist riding on a footpath being struck by a motor vehicle emerging from
a driveway, followed by a cyclist being struck after entering the roadway from a
footpath into the path of a motor vehicle. For adult cyclists, the most common crash
types (9.1%) were right-through crashes, cross-traffic crashes, and cyclists colliding

with the door of a parked/stationary vehicle (Boufous et al., 2011).

A significant proportion of cyclist crashes resulting in hospitalisation are
non-collision crashes. Nearly half (47.5%) of all cyclists hospitalised in Victoria
between 2004 and 2008 were injured in single-vehicle non-collision crashes
(Boufous et al., 2010). Similarly, in New Zealand 40.4% of hospitalised cyclists
hospitalised between 2003 and 2007 were injured in non-collision crashes (Tin
Tin et al., 2010).
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A survey of cyclists who presented to emergency departments in the ACT
between November 2009 and May 2010 showed that around half of the cyclists
injured in road-related areas had experienced a crash that did not involve any
other road user (De Rome et al., 2012). Almost half of all single-vehicle crashes
involved loss-of-control crashes on straight sections. Similarly, most single-
vehicle bicycle road crashes in both police records (82.6%) and hospital data
(86.7%) in Victoria resulted from non-collision crashes where the cyclist lost
control of the bicycle, with the remaining resulting from collisions with fixed or
stationary objects (Boufous et al., 2013). European studies based on police data
or surveys of injured riders also reported similar findings, and attributed loss of
control of the bicycle to poor or defective road surfaces, wet slippery roads, poor
lighting, speeding, and alcohol use among cyclists, as well as to bicycle mechanical
failures (Knowles et al., 2009; de Geus et al., 2012).

Factors associated with injury severity

Relatively few studies in Australia or New Zealand have investigated factors that
are associated with injury severity in the event of a crash. A recent Australian study
examined the impact of cyclist, road and crash characteristics on the injury severity
for cyclists involved in traffic crashes reported to the police in Victoria between 2004
and 2008 (Boufous, De Rome, Senserrick, & Ivers, 2012). A crash-related severe
injury was defined as one that either resulted in the death of the cyclist or in the
cyclist being transported to hospital (according to the police report). Factors that
increased the risk of severe injury in cyclists involved in traffic crashes were older
age (50 years and older), not wearing a helmet, riding in the dark on unlit roads,
riding on roads zoned 70 km/h or above, riding on curved road sections of the road,
and riding in rural locations. Compared to crashes involving vehicles travelling in
the same direction, the following crashes were more likely to result in severe injury:
those involving vehicles travelling in opposite directions, those resulting from loss

of control of the bicycle, and those involving striking the door of a parked vehicle.

A Queensland study (Heesch et al., 2011) found that respondents who
reported a collision with an animal, a pedestrian, another cyclist or a motor vehicle
were more likely to report a serious injury (that is, an injury that required a trip to
hospital, as compared to one that did not) than were those who reported falling off

their bicycle. The same study also reported that respondents who cycled <4 days
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per week were less likely to incur a serious injury compared to those who cycled

5-7 days per week.

Similar findings about the type of cycling crashes that lead to serious injury
were reported in studies carried out in the United States (Kim, Kim, Ulfarsson,
& Porrello, 2007; Klop & Khattak, 1999) and in Denmark (Kaplan, Vavatsoulas, &
Prato, 2013). In addition, these studies found that the risk of severe (versus
minor) injury in cyclists involved in road crashes was increased by heavy vehicle

involvement, slippery road surface and the lack of cycling paths.

Outcomes of cyclist crashes

Among cyclists involved in crashes reported to the police in Queensland from
2002-06, a small number (1%) died as a result of the crash, 34.3% were hospitalised,
40.2% required medical treatment and 24.4% received minor injury that required no
treatment (Schramm & Rakotonirainy, 2008). Similar outcomes, particularly in terms

of deaths and hospitalisations, were also found in Victoria (Boufous et al., 2013).

Boufous et al. (2013) found that the most common types of injury in cyclists
hospitalised following traffic crashes in Victoria 2004-08 were fractures (46%),
followed by open wounds (13.7%), intracranial injuries (including concussion,
9.2%) and superficial wounds (6.7%). The most common body location of injury
was upper limbs (37.8%), followed by the head (26.6%) and lower limbs (15.6%).
Boufous et al. (2011) found that the proportion of head injuries was higher in
children (aged 0-9 years, 37.4%) compared to adolescents (aged 10-19 years,
26.8%) and adults (aged 20 years and over, 23.7%). Further, Boufos et al. (2013)
found that while cyclists hospitalised for both single- and multi-vehicle crashes
demonstrated similar proportions of head injuries, intracranial injury, including
concussion, was slightly more common among casualties of multi-vehicle crashes
(10.5%, compared with those in single-vehicle crashes, 8.2%). The mean hospital
length of stay was slightly higher for cyclists injured in multi-vehicle crashes

(2.6 days) compared with single-vehicle crashes (2.3 days).

Data from South Australia (Lindsay, 2013) and the ACT (De Rome et al.,
2012) also showed that the upper and lower extremities, and the head, are the
body regions most commonly injured among hospitalised cyclists. In New Zealand

during 2003-07, traumatic brain injuries (29.1%), open wounds in the head, face
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or neck (26.3%) and fractures in upper and lower extremities (25.9% and 24.7%
respectively) were the most common injuries for hospitalised cyclists injured in
crashes involving a collision with a motor vehicle (Tin Tin et al., 2010). For other
hospitalised cycling injuries unrelated to motor vehicle collision, upper extremity
fractures (40.3%) were most common, followed by open wounds in the head, and
then face or neck and traumatic brain injuries (16.9% and 14.9% respectively).
The study also showed that compared to 1988-91, rates of traumatic brain injuries
were lower in 1996-99 and 2003-07. In contrast, there was an increasing trend

over time in rates of injuries to other body parts (Tin Tin et al., 2010).

A study (Yilmaz et al., 2013) which compared the outcomes of cyclist
crashes recorded in trauma registries between Victoria and the south-western
region of Holland over a similar period (2001-09) found that Dutch patients
had significantly more serious head injuries, with an Abbreviated Injury Scale
>= 3 (88.2%), compared to their Australian counterparts (62.4%). However, for
other body regions (chest, abdominal and extremities), significantly more serious
injuries (AIS >= 3) were observed in the Australian group. The authors partly
attributed the difference in serious injury patterns to the higher rate of helmet use
in Australia (70-90%) compared to Holland (0.1-5%).

A study carried out in emergency departments in the ACT found
few significant differences in types of injury associated with different cycling
environments (in traffic, cycle lanes, shared paths and footpaths), although
those who crashed while cycling in traffic or on shared paths were more likely to
have sustained shoulder, spinal and hip injuries (De Rome et al., 2014b). More
importantly, the study found no significant difference, in terms of the severity of

injury sustained, between the different cycling environments.

Conclusions

Fifty-eight cyclists died in 2013 in Australia and New Zealand, while thousands
more were hospitalised. For each crash that resulted in a cyclist being killed or
hospitalised, there were many crashes that did not result in serious injuries but
which had a negative effect on the people involved. Casualties among cyclists
have not reduced in step with casualties among car occupants. Cycling remains
substantially less safe than car travel per kilometre travelled, although the differ-

ence is less stark per hour travelled, which may be a more appropriate metric. On
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average, a cyclist might expect one injury at least requiring medical treatment
sometime after 33 000 hours of cycling. Therefore there is a need for a wider rolling

out of cycling safety initiatives.

Without adequate data on cycling patterns it is difficult to identify risk factors
for crashes and injuries. Available data suggests that elevated risks of crashes or
injuries are experienced by children and adolescent cyclists, and by inexperienced
cyclists. Although most crashes occur during the day and in pleasant weather (when
most cycling occurs), it is probable that cycling at night and in wet weather is more
risky. Visibility aids such as bicycle lights and reflective clothing increase visibility
and may reduce the likelihood of cyclists being hit by a motorist in such conditions
(see Wood et al., 2010). Intersections and transitions from paths to roads feature
predominately among police-reported crashes. Careful treatment of intersections,
by both designers and users, is likely to improve cycling safety. More generally, the
development of cycling infrastructure is likely to play a key role in improving cycling
safety and cycling participation (Reynolds et al., 2009). Few rigorous evaluations of
cycling safety initiatives have been conducted, and when initiatives are implemented

sufficient resources should be allocated to careful evaluation.

On a positive note, there is evidence that the more cyclists there are, the
lower each of their individual risks is (in Australia: Turner, Wood, Hughes, &
Singh, 2011; Robinson, 2005). Greater cyclist numbers may result in increased
cycling safety via several mechanisms. For example, with more cyclists around,
drivers may be more aware of cyclists, and so fewer crashes may result from drivers
failing to look for cyclists (a common cause of cycle/motor vehicle crashes). In
contrast, increased cycling safety (which may result from factors such as improved
infrastructure) may promote the uptake of cycling, resulting in increased cyclist
numbers. Either way, the ‘safety with numbers’ phenomenon (Jacobsen, 2003)
seems to suggest that initiatives to promote cycling are best pursued in tandem

with those that increase cycling safety.
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6 Faster than the speed of bikes

Marilyn Johnson and Derek Chong

Infroduction

Speed is a major contributing factor in on-road crashes. Vehicle speed, excessive
speed and speed inappropriate for the conditions are known to contribute to road
crashes and human trauma (Elvik, Christensen, & Amundsen, 2004; Aarts &
Van Schagen, 2006). However, little is known about the speed of cyclists. Cyclists’
travel speed, drivers’ perceptions of cyclist speed and the potential role of cyclists’
speed in relation to safety are poorly understood. It is likely that the travel speed
of a cyclist will impact cyclist safety and directly impact how drivers and cyclists
interact on the road. For example, if drivers underestimate how fast a cyclist is
travelling, they may be more likely to underestimate the distance they needed to

turn safely in front of a cyclist, or the time available to open a vehicle door.

For cyclists, speed varies constantly and many factors play a role. The
cyclist’s wellbeing is a major factor in terms of level of fitness, exertion or fatigue.
Terrain directly influences speed; a hill that slows a rider going up provides
a free ride down on the return trip. At times cyclists are slowed by headwinds
and crosswinds and deterred by rain, and at other times they are helped along by
tailwinds and encouraged by warm sunshine (see Kingham and Tranter, Chapter
Seven, this volume). Unlike a driver who is cocooned from their environment,
the cyclist is exposed to enjoy or combat the elements. The mechanics of the bike,

the tyre pressure, bike geometry and the cyclist’s position on the bike — upright
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or tucked over drop handlebars — can also play a part. In addition, the purpose
of a trip can increase or decrease the speed a cyclist travels: a daily commute is
likely to be travelled at a different speed to a social ride with friends or children on
the weekend (van Ingen Schenau, 1988; Hennekam, 1990; Grappe et al., 1999;
Thornley, Woodward, Langley, Ameratunga, & Rodgers, 2008).

In countries with high cycling participation rates, cycling is a part of daily
life. Streets in many European countries contain people in upright positions on
upright bikes, in everyday clothes, pedalling from home to their daily activities
(Pucher & Buehler, 2008a; Pucher & Buehler, 2008b; Pucher, Dill, & Handy,
2010). In Denmark and the Netherlands, countries often identified as having
aspirationally high levels of cycling participation, bicycles are being used for
18% (DK) and 27% (NL) of all trips made (Pucher & Buehler, 2008b). Many of
these trips are ridden on separate cycling infrastructure, along cycleways built

specifically for cyclists and away from motorised traffic.

Cycling uptake in Australia is yet to reach European rates and few
Australians regularly use a bicycle as a transport option. However, the number
of people cycling is increasing, up 45% from 2000 to 2010 (Department of
Communications, Information Technology and the Arts, 2011), with a reported
17.4% or 4.1 million Australians riding in 2015 (Australian Bicycle Council and
Austroads, 2015). There is not yet a connected network of segregated cycleways in
any Australian city or town, and cyclists need to travel some portion of their trip

on the road, sharing the space with motor vehicles.

Given the sharing of Australian roads, it is essential that cyclists’ speed and
the perception of cyclist speed is better understood. In this chapter, cyclist speed

is explored in four categories:

1. estimates of cyclist speeds

2. actual speed of Australian commuter cyclists
3. drivers’ perceptions of cyclist speed
4

role of cyclist speed in cyclist-driver interactions.

Estimates of cyclist speeds

Much research attention on cyclist speed has focused on maximising the

performance of elite cyclists to ensure peak speeds during the competitive race
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season (Pugh, 1974; van Ingen Schenau, 1988; White, 1994; Grappe, Candau,
Belli, & Rouillon, 1997; Kun-Feng & Yi-Cheng, 2010). The speeds of professional
cyclists are measured with precision and are well known within the sport and by
fans of cycling: Anna Meares averaged 66.6 km/h over 500 metres to win gold at
the 2012 Olympics, and Mark Cavendish averaged 45.8 km/h over 260 kilometres
to win the 2012 International Cycling Union [UCI] men’s individual road race.

However, much less is known about the speed of non-professional cyclists.

Outside professional cycling, speed has been researched from many different
perspectives, often with a focus on vehicle speed, such as in cyclist-vehicle crashes
(Summala, Pasanen, Risinen, & Sievanen, 1996; Hels & Orozova-Bekkevold,
2007; Garrard, Greaves, & Ellison, 2010); posted speed limits (Hoque, 1990;
Garrard et al., 2010); the safety benefits to be gained from reduced vehicle speed
(Nilsson, 2001; Garrard et al., 2010); and for portions of a cyclist’s trip, such as
the cyclist travel speed at intersections (Taylor, 1993; Ling & Wu, 2004). Research
that has investigated cyclists’ speed has used a range of methods and these are

discussed below.

Calculations of cyclist speeds

To date, various methods have been used to calculate cyclist speed with wide-
ranging results. Studies from the US have used various methods — for example,
Thompson, Rebolledo, Thompson, Kaufman, and Rivara (1997) used a radar gun
to measure speed on a closed road at a weekend recreational event and reported
mean speeds for riders aged 14 years and older. Female mean speed was from
9.04 mph (14.5 km/h) and male mean speed was from 10.5 mph (16.8 km/h).
Cyclists’ self-reported speeds were likely to be an overestimation when compared

to the speed measured by the radar gun (Thompson et al., 1997).

Fajans and Curry (2001) calculated cyclist average speed using an estimation
of propulsion. They estimated that an average cyclist was likely to travel at an
average speed of 12.5 mph (20 km/h) based on an estimation of 100 watts of
propulsion power. However, this was impacted by cyclist exertion (increased average
speed) and stopping at stop signs (decreased average speed). An estimation of
cyclist speed by Kassim, Pascoe, Ismail, and Abd El Halim (2012) using automatic
video analysis and computer vision techniques reported an estimated intersection

crossing speed of 18.2 km/h (5.09-41.0 km/h).
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In a New Zealand study, Thornley et al. (2008) reported that cyclists’
median speed was 23.3 km/h (10-35 km/h). This figure was calculated by using
the average time and distance cycled per week over the preceding 12 months
(speed = distance/time). Surprisingly, the researchers reported an association
between a higher average speed and a reduced rate of injury, which contradicts
findings from vehicle crash analysis. The authors suggested that high cyclist
speed may be a proxy measurement of skills and may be associated with a more
experienced rider with improved bike-handling skills and potentially a more

assertive and ‘visible’ position on the road (Thornley et al., 2008).

A study by Gustafsson and Archer (2013) used GPS and video cameras to
record commuter cyclist trips (sample size [n] = 17) in Stockholm, Sweden. The

reported average speed of cyclists was 20.4 km/h including stops with a maximum

speed of 59.9 km/h.

Estimates and small sample sizes have given an indication of the types of
speeds that cyclists ride. The reported average cyclist travel speed ranges from
19.5-23.3 km/h. To understand the travel speed of Australian cyclists, it was
necessary to measure cyclist travel speeds empirically across a larger cohort,
travelling over a range of different trip distances. This chapter presents a
naturalistic cycling study conducted by the authors of this chapter with commuter
cyclists in the Australian Capital Territory [ACT] (Johnson et al., 2014). Details

of the actual recorded travel speeds are discussed below.

Actual speed of Australian commuter cyclists

To date, prior to this ACT-based naturalistic study, little research has been

conducted to determine the travel speeds of bicycle riders in Australia.

Naturalistic methods have been used to better understand the experiences of
road users, driver and passenger behaviours and crashes (Neale et al., 2002; Dingus
et al., 2006; Charlton, Koppel, Kopinathan, & Taranto, 2010). Helmet-mounted
cameras have been used to investigate the experiences of cyclists while mountain
bike riding (Brown, Dilley, & Marshall, 2008) and city cycling (Brown & Spinney,
2010), and to investigate cyclist-driver collision and near-collisions (Johnson,
Charlton, Oxley, & Newstead, 2010). A recent technological advancement is the

addition of integrated GPS data loggers into compact video cameras.
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In this study of commuter cyclists in the ACT, compact video cameras with
the integrated data logger were used to collect data from October 2011 to April
2012 (that is, during the Daylight Savings period). A camera, Oregon Scientific
ATCIK, was mounted to each participant’s helmet and used to record their trips to
and from work. Participants recorded an average of 12 hours and 57 minutes of video
footage over a 4-week period. The GPS data logger recorded participants’ location
at 1-second intervals. In total, 36 participants (25 males, 11 females) completed the
study. A total of 8986 kilometres were cycled, 466 hours and 20 minutes of video

footage were recorded, and over 1.5 million GPS data points were generated.

Cyclists in the study travelled the majority of their trips on the road; this
on-road travel was a study inclusion criterion. Cyclists also rode on off-road bike
paths, shared off-road paths and cycled on the footpath (which is legal for all
cyclists in the ACT). Calculations of two speeds were conducted from the GPS

data: average travelling speed and maximum speed.

Average fraveling speed

The average travelling speed is the speed that cyclists travelled excluding stops
(for example, intersections, the start and end of trips, and so on). The average
travelling speed provides a more meaningful speed profile than average speed,
as the average travelling speed is more likely to represent the speed cyclists are
travelling when they encounter other road users. In contrast, the average speed,
complete with stops and delays, will underestimate cyclists’ travel speed and

therefore their speed when interacting with other road users.

The average travelling speed across the cohort was 22.7 km/h (16.7-29.3
km/h). This average travelling speed was within the range of speeds previously
published. It is slightly higher than the speed published in Sweden (which did
include stopping times) and slightly lower than the estimated speeds calculated
in New Zealand. Male cyclists rode an average travelling speed that was slightly
higher — 23.5 km/h (17.2-29.3 km/h) — than female cyclists — 21 km/h
(16.9-25.5 km/h). (See Figures 5.1 and 5.2.)

However, care needs to be taken when reducing travel speeds to averages.
There were 11 cyclists (9 males, 3 females) whose average speed was on or above

25 km/h, with one cyclist (male) recording an average speed of almost 30 km/h.
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Figure 5.1 Distrioution of average travel  Figure 5.2: Distribution of average travel
speed, male cyclists. speed, female cyclists.
(Source: Johnson et al, 2014.) (Source: Johnson et al, 2014.)

Understanding this variability is important when cyclists and drivers are sharing

the road, particularly in relation to drivers turning across a cyclist’s path.

Maximum speed

The maximum speed across the cohort was 56 km/h (average: 43.6 km/h; 29.5-
56.0 km/h). All maximum speeds were recorded when the cyclists were travelling
downbhill, verified by the elevation profile from the GPS data and a review of the
video footage. A further contributing factor to the maximum speed may have been
a tailwind; however, it was not possible to determine the presence, absence or

direction of wind from the GPS data or video footage.

Again, male cyclist speeds were higher, with a maximum speed of 56 km/h
(30.6-56 km/h) compared with female cyclists, who recorded a maximum speed of

49.1 km/h (29.5-49.1 km/h). (See Figures 5.3 and 5.4.)

Figure 5.3: Distribution of maximum Figure 5.4 Distribution of maximum
fravel speed, male cyclists. travel speed, female cyclists.
(Source: Johnson et al., 2014.) (Source: Johnson et al., 2014.)
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The distribution of the cyclists’ maximum speeds is skewed towards slower
maximum speed, with a small proportion of cyclists riding at higher speeds. This

pattern is the same for both male and female cyclists.

In the ACT naturalistic cycling study, the speed profiles of 36 cyclists
were empirically determined over trips measuring almost 9000 kilometres. Using
the speeds from this study (average speed: 22.7 km/h; average maximum speed:
43.6 km/h), the next section of this chapter explores how well cyclist speeds were

understood by Australians.

Drivers' perceptions of cyclist speed

The number of Australians cycling is increasing; however, the majority of Australian
drivers (82%) still do not regularly ride a bike (Department of Communications,
Information Technology and the Arts, 2011). Jacobsen’s (2003) ‘safety in numbers’
theory proposes that people who ride a bike themselves are more likely to
understand how to interact safely with cyclists. We suggest here that people who
ride bicycles will have a better understanding of cyclists’ speed compared to people

who do not regularly ride a bicycle.

In a national survey, Australians were asked a range of questions about
their experiences when interacting on the road, including their estimation of the
likely speed of bicycle riders (Johnson, 2011). In this section, these perceptions are
compared with the actual speeds recorded in the ACT naturalistic cycling study
(Johnson et al., 2014).

All the respondents of the national survey used in this analysis held a valid
driver’s licence (n = 2607). Respondents were categorised into three groups: those
who frequently cycle (n = 2130, 81.7%); those who occasionally cycle (n = 329,
12.6%), and those who do not cycle (n = 148, 5.6%). Respondents were asked how fast
they believed cyclists travelled when riding alone or riding in a group of eight or more
— both when riding on the flat and when riding downhill. A group of eight cyclists was
chosen, as this bunch size offers significant aerodynamic, or drafting, benefits which

enable cyclists to travel faster and further with reduced effort compared to a cyclist
travelling alone (McCole, Claney, Conte, Anderson, & Hagberg, 1990; Olds, 1998).

Limitation of the calculation due to categories: in the survey, response categories

were provided: 5-10 km/h, 11-20 km/h, 21-30 km/h, 31-40 km/h, 41-50 km/h,
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51-60 km/h, 61-70 km/h, over 70
km/h and ‘Don’t know’. Participants
were not offered an option to
provide an exact speed. To calculate
speed in this analysis, the mid-point
values were used for each category
to provide a relative comparison of

average estimated cyclist speed.

Figure 5.5 shows respondents’

perceptions of cyclists’ speed by
their own cycling frequency. The
Figure 5.5 Drivers’ perceptions of cyclist speed by
drivers’ cycling frequency.

(Source: Johnson et al., 2014) actual speed recorded by the ACT

diamonds indicate the average

naturalistic cycling study cohort,

and the whiskers indicate the range across the study cohort.

In all cases, respondents who frequently cycled provided the highest
estimates of cyclist speed across the four categories, whereas respondents who
did not cycle consistently provided the lowest estimates, with occasional cyclists’

estimates being in between.

From Figure 5.5, itis clear that people who do not regularly cycle significantly
underestimate the travel speed of cyclists. Across all scenarios, people who do not
cycle or occasionally cycle consistently reported slower cyclist travel speeds than

did regular cyclists.

While it may be argued that in the first category, ‘single on the flat’ people
who do not cycle/occasionally cycle were close to the average in their estimation, it is
important to note that 20 participants (55.5%) of the cohort travelled at an average
travel speed above 23 km/h. The respondents who do not cycle underestimated the
travel speed of a single bike rider by up to 7 km/h below the fastest average travel
speed recorded. The discrepancy in perceived speed is even more marked in the
‘single downhill’ category. All respondents underestimated the actual average speed,

although frequent cyclists’ estimations were the closest (41.4 km/h).

Travel speeds of groups of cyclists were not recorded in the ACT study;
therefore it is not possible to compare the estimated speed of a group of cyclists to

the actual speeds. However, again it is clear that people who do not cycle anticipate

96



Faster than the speed of bikes

a slower travel speed for a group of bike riders, both on the flat and downhill, than

do occasional cyclist and frequent riders.

People who cycle, both frequently and occasionally, have a higher likelihood
of a correct perception of the speed of a single cyclist. This is not surprising, as
both groups will have ridden along a flat road and downbhill on their own and will
be aware of their own experiences in each situation. When interacting on the
road, it is likely that people who frequently cycle will provide bicycle riders with a
greater buffer as they approach and anticipate their actions. Based on the perceived
speeds, it is probable that when people who frequently cycle are driving, they will
give greater leeway to bike riders they encounter on the roads. People who do not

cycle or only occasionally cycle may be l