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A risk evaluation & safety treatment model for bicyclists and light mobility users
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ABSTRACT

Objectives To study cyclists’ share of transport modes
(modal share) and single-bicyde crashes (SBCS) in
different countries in order to investigate if the
proportion of cyclist injuries resulting from SBCs is
affected by variation in modal share.

Methods A literature search identified figures (largely
from westem countries) on SBC casualties who are
fatally injured, hospitalised or treated at an emergency
department. Correlation and regression analyses were
used to Investigate how bicyde modal share is related to
SBCs.

Results On average, 17% of fatal injuries to cyclists
are caused by SBCs. Different countries show a range of
values between 5% and 30%. Between 60% and 95%
of cydiists admitted to hospitals or treated at unﬂ?uuy
departments are victims of SBCs. The proportion of all
injured cyclists who are injured in SBCs is unrelated to
the share of cycing in the modal split. The share of SBC
casualties among the total number of road crash
casualties increases proportionally less than the increase
in bicyde modal share.

Conclusions While most fatal injuries among cyclists
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are qug to motor vehide—bicycle crashes, most hospital

al
result from SBCs. As found in previous studies of cyclists
injured in collisions, this study found that the increase in
the number of SBC casualties is proportionally less than
the increase in bicycle modal share.

INTRODUCTION

With increasing attention being paid to the promo-
tion of active, low-carbon travel for health, environ-
mental, social and economic benefits, it is important
to understand the relationship between bicycle use
and incidence of injury. Single-bicycle crashes (SBCs)
are a significant’ and (in some countries) increasing
cause of serious transport related injuries.”” SBCs
cause injuries that result in emergency admission to
hospital that are coded as ‘non-collision incident’ and
“collision with fixed and stationary objects’ using the
International Classification of Diseases 10. The
problem of SBCs has remained hidden for a long
time because SBCs are rarely reported in official road
crash statistics™” which do not regularly include hos-
pital data. This may explain why research into SBCs,
contributory factors and effects on bicycle use is at an
carly stage.” It is important to understand SBCs for
at least four reasons: (1) SBCs are a significant cause

of serious injury, see ¢.g. figure 1 showing that non-
fatal injuries incurred by Dutch cyclists are, regardless
of injury severity, mostly due to crashes that do not
involve motor vehicles, the large majority being
SBCs; (2) SBCs cause direct economic costs through
absence from work and from productivity losses;’ '
(3) the hazards that lead to SBCs such as poor infra-
structure quality may discourage more active travel
by bicyde, thereby preventing people from taking
advantage of the health benefits of cycling;'*” and
(4) there is a moral obligation to understand the risks
of activities that are being promoted so that risks can
be minimised or removed and potential participants
can grant their informed consent to accepe the risks
that remain. The causes of SBCs are outside the
:«I::;: heotr'e |1:x§ paperas these are more fully discussed

The relationship between increasing bicycle
usage and bicycle crashes involving collisions has
received significant research attention,”*” but, as
yet, only one Dutch study by Schepers addressed
this issue for SBCs.** Schepers found the increase
in SBCs to be proportionally less than the increase
in bicycle usage,”® mirroring the ‘non-linearity of
risk’ found for motor vehide-bicycle (MV-B)
crashes.®™ ?° Most explanations for the non-
linearity of risk relate to MV-B crashes. For
instance, Jacobsen™* suggests that motorists modify
their behaviour when they expect or experience
people walking and bicycling, which he called
‘safety in numbers’. Different explanations may
apply to the nsk of SBC: local authorities may
improve infrastructure as the amount of cycling
increases™ and vice versa.”” Fewer crashes may
occur as cyclists become more experienced and
skilled.” To explore whether non-linearity of risk
also applies to SBCs, we examined the frequency of
SBCs in a sample of countries with varying
amounts of cycling.

Using a literature scarch, we examined (1) the
frequency of SBCs resulting in fatal injuries; (2) the
frequency of SBCs resulting in severe non-fatal
injuries (here defined as casualties who are admit-
ted to the hospital (hospitalised) or treated at an
emergency department (ED)); (3) how bicycle
modal share is associated with the proportion of
cycling injuries occurring in SBCs; and (4) the
hypothesis that an increase in bicyce modal share
is related to a less than proportional increase in the
share of SBCs among all road crash victims. We
aimed to include data from countries with varying
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Cyclists are now the biggest challenge we have

in achieving Vision Zero
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—_ Network identification:
S afe 1 . Decide where to do a CycleRAP assessment.

®
v The size of the network and the types of facilities
/‘ﬁ\' In fra sfructure %F should be informed by key stakeholders' aims

and objectives and how the results will be used.
for users

A \2' Data Collection:

- r ﬂ Video images and/or data showing the
6 @ features of the infrastructure. Speed
o ) and flow data are also required.

Implementation: 3. '

Define treatments to be implemented, .
prepare design and implement 5 Data Processmg.
L ]

modifications. Manual or automatic identification of

the attributes at intervals (e.g. 10 or
4 = 20m) in the survey imagery.

=
% \ ": \ ﬁukﬂe the risk scores

Generate safety treatments: and map the results:

Examine the data for combinations of Run the CycleRAP model and map the
attributes to identify recommended safety resulted risk bands.
treatments.

Tasks that CycleRAP suppliers can support.
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Cycling safety ,3*. éz &

audit & o& Detailed design

Safety
treatment

recommendations

Simple network-

(1 = 3
wide risk analysis Mass action’ measures

Street and intersection

Crash data 1 design specifications

SAFETY EVALUATION SAFETY TREATMENTS
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10 countries
e ~1000km

City Km assessed Supplier
Barcelona 54km Factual Consulting
Madrid 62km Factual Consulting
Fayetteville, AK 80km FPZ

Sao Paulo 1115 locations iRAP

Bogota 50km IRAP

Rome <1km FRED Engineering
Vienna 267km FPZ

Croatia 248km FPZ

Bulgaria 39km FPZ

Slovenia 61km FPZ

Slovakia 59km FPZ

Valencia -- km Factual Consulting
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