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ABSTRACT

Bikeshare has emerged as a rapidly growing mode of transport in over 700 cities globally, up
from just a handful in the 1990s. The global bikeshare fleet is now well over 400,000 bikes,
most of which are integrated with technology capable of tracking their usage. Some analysts
had forecast a rise in the number of bike crashes after the introduction of bikeshare. By
combining ridership data with crash data, this paper documents the safety record of
bikeshare programs in selected North American, Australian and European cities. The results
suggest bikeshare may be safer, on a per kilometre basis, than private bike riding, for both
fatal and non-fatal crashes. According to the results of this analysis, a bikeshare user is half
as likely to be fatally injured, per kilometre travelled, than a general cyclist, in jurisdictions in
which a bikeshare program operates. Indeed the bikeshare fatality rate was found to be
comparable to that of the safest countries for cycling, the Netherlands and Denmark. Some
explanations for this somewhat surprising finding include the possibility of increased driver
awareness and cautiousness around bikeshare users, an upright riding position and slower
speed. These results suggest that bikeshare programs may have a positive impact on road
safety outcomes. Improved data collection of crashes involving bikeshare riders will assist
future efforts to document the safety of bikeshare users.
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1 INTRODUCTION

Bikeshare has rapidly emerged as a new transport option in over 700 cities, from less than a
dozen little more than a decade ago [1]. Bikeshare began in Amsterdam in the 1960s with
the White Bike program, however the absence of security mechanisms led to widespread
theft and vandalism and the program ended soon after it began [2]. Increasing interest in
the benefits associated with urban cycling [3], as well as increasingly available and
affordable tracking and payment technology has facilitated a surge in interest in bikeshare
[4]. Almost all of the bikeshare programs that have been established in the past decade are
known as 3" generation, IT based systems that rely on automated payment and tracking
technologies [2]. It is these programs that have proved to be the most successful and are
enjoying substantial growth in North America, Europe and Asia [4].

The benefits associated with bikeshare include increased physical activity, reduced
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congestion, lower transport costs and time savings [5]. A crucial issue attracting attention
recently has been the level of safety of those using bikeshare, and particularly whether
bikeshare is associated with an increase or decrease in the risk of injury [6, 7]. Prior to the
introduction of North America’s largest bikeshare program in New York City, a bicycle
researcher was quoted in the New York Times predicting ‘at least a doubling and possibly
even a tripling in injuries and fatalities among cyclists and pedestrians during the first year’
[8]. This serves to highlight the safety concerns associated with bikeshare have been
prominent at times, particularly around the launch of new programs.

This paper sets out to compare crash risk from different bikeshare programs through the use
of ridership and crash data for 2013. Where possible, data on general bike crash rates is also
included, in the interest of offering a comparison between bikeshare and private bike riding

crash risk. Finally, it should be noted that this paper focuses on individual crash rates, rather
than effects on overall road safety due to the introduction of a bikeshare program.

2 BRIEF LITERATURE REVIEW

The bikeshare literature, whilst all relatively recent, tackles a wide range of issues, from
technological advancements [9], approaches to tracking bicycle movements and rebalancing
[10-12], research on bikeshare barriers and facilitators [13], impacts on societal attitudes to
cycling [14] and quantification of impacts [13, 15-18]. The focus of this brief review of the
literature is restricted to published research relating to bikeshare safety.

2.1 Crash and injury statistics

Very little published research examining bikeshare safety exists. Shaheen et al.’s [19] North
American, multi-system study included questions to operators regarding safety data. The
process found that operators employ different data collection procedures but crash rates
are generally low. Of the operators involved in the study, 14 kept records on accidents, with
an average of 1.36 crashes in 2011 (per system). Different methods were used by operators
to express the crash rate. One operator reported one accident for every 50,000 — 60,000
rides. Another said they experienced one accident per 100,000 miles of riding. It is not clear
what level of injury severity was sustained in these accidents or the precise method used to
determine crash rates. The report notes that for systems with more than 1,000 bicycles,
there is an average of 4.3 accidents per year.

A study by Graves et al. [20] has attracted significant interest from the media and other
researchers recently [21, 22]. Graves et al. [20] assessed hospital injury data from a range of
different North American cities, divided into two categories; bikeshare cities and non-bikes
share cities. Hospital admissions data in the 24 months before the implementation of the
bikeshare program was compared with 12 months of data post bikeshare implementation.
Though not included in the article by Graves et al., Figure 1 has used the data published in
the article [20] and shows a dramatic reduction in the total number of hospital recorded
injuries in the bikeshare cities, post implementation. Importantly, the data contained in
Figure 1 includes an adjustment to account for the fact that the pre-implementation data
was collected over 24 months, whereas post-implementation data was collected only over
12 months, as noted above." The drop is particularly striking because the amount of bicycle
use is likely to have increased due to the introduction of the bikeshare program [23]. This is
suggestive of a decrease in the likelihood of injuries per kilometre cycled in cities where
bikeshare programs were implemented.

! The specific adjustment was to halve pre-implementation figures.
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Figure 1. Injuries (all types), bikeshare cities and non-bikeshare cities (control)
Source: [20]

Although the reduction in injuries (both head and non-head injuries) reduced in bikeshare
cities, the rather contentious [21] conclusion reached by the researchers was that helmets
should be made available by bikeshare operators because the proportion of head injuries
was found to be higher. The authors’ failure to acknowledge the reduction in head injuries in
bikeshare cities has attracted criticism from other scholars [22]. The data reported by Graves
et al. [20] is significant given that the overall amount of cycling increases after a city
introduces a bikeshare program [23] and is therefore somewhat counter intuitive, but is
generally supported by the safety in numbers effect [24].

2.2  Health impacts of bikeshare

Some studies have examined the safety (crash risk) of bikeshare users, with some offering a
comparison between crash risk and health benefits associated with greater amounts of
physical activity. Much of this work builds on the analysis conducted by de Hartog et al. [25],
who found the health benefits of cycling (non-bikeshare) outweigh the increased risk
associated with cycling. A health impact assessment on the Barcelona bikeshare program
published in 2011 [26] sought to compare the risks and benefits of using bikeshare
compared with car driving. Physical activity, air pollution and road traffic incidents were
included in the analysis. The benefits were found to greatly exceed the health risks, although
some methodological weaknesses reduced the validity of some of the conclusions [27],
particularly in terms of assumptions regarding the transport mode that would have been
used if bikeshare was unavailable.

A recent study of the London bikeshare program [28] assessed the health impacts
of the scheme in terms of physical activity, crashes and exposure to air pollution. The results
of the study suggest that on balance, the program delivers more benefit than harm,
although the effects are not uniform for all age groups or gender. Interestingly, the
researchers found that more benefit would be gained if users were older, as older people
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have less healthy life years to lose. Conversely, when a young person crashes, they have
much more healthy life years at risk. It is important to note however that an older person is
less likely to fully recover from the same crash that involves a younger person, i.e. older
people are more vulnerable [29]. When the researchers applied the general crash risk for all
cycling in central London, they found a negative health impact for women, due to the
greater fatality rate among female cyclists in London [28].

2.3 Bikeshare speed and helmet use

A higher cycling speed may be related to more severe crashes [30, 31]. A study among
bikeshare users in Lyon showed that average speed - in real conditions and for average users
- was 13.5 km/h, with lowest speeds recorded on weekends (10km/h) and fastest average
speeds (15km/h) on weekday mornings [32]. Studies on private bike operational speeds in
other countries tend to vary between 15 and 25 km/h meaning that operational speeds for
bikeshare users are low [30, 33].

Helmets and bikeshare has been a contentious issue, with cities having to weigh the benefits
of helmets in the evident of a collision [34], with the difficulties of incorporating helmets
within a bikeshare program [13], such as losses from theft and hygiene issues. An
observational study conducted in Boston and Washington, DC. compared helmet-wearing
prevalence between private and public bike riders. The researchers found private bike riders
were four times more likely to wear a helmet, after controlling for age and gender [35].
These findings are supported by a London study which found 16% of bikeshare riders wear
helmets, compared to 64% for those on private bikes [14]. Evidence from Australia (where
helmet use in mandatory) shows some reluctance from potential users in carrying a personal
helmet with them [13, 23, 36, 37]. Members of the two Australian bikeshare programs
(located in Brisbane and Melbourne) reported using bikeshare less because of mandatory
helmet legislation [38].

3 METHODOLOGY

This study examines crash risk for bikeshare programs in Melbourne, London, Chicago, New
York City, Minneapolis/St Paul, Washington, D.C., Montreal and Paris. The data collected for
this study can broadly be described as consisting of three parts. Firstly, the respective
bikeshare operator has provided ridership and system data in the aforementioned cities.
This includes the number of trips and trip duration, which allow for estimates for total
distance travelled, by applying an assumed travel speed of 10.16km/h. This speed, derived
from previous studies [32], includes an adjustment to account for stops made between
origin and destination, such as dwell times at intersections. The average number of trips per
day per bike is a function of the total number of trips for 2013, the average number of bikes
in operation and the number of days that system was open in 2013.

The second component this study uses is the number of crashes reported to the bikeshare
operator. It is standard practice for bikeshare users to be required to report crashes to the
bikeshare operator and although it is possible (indeed likely) that some incidents fail to be
reported, this measure has been used because it is a relatively easily captured data source
and provides a comparable data source across different systems. Police and hospital records
do not typically differentiate between a private and public bicycle incident and are therefore
not able to be used when specifically investigating bikeshare crashes. In the bikeshare
operator data used in this study, crash severity has been divided into three classifications,
based on established United Kingdom standards [39]. The classifications are slight, serious
and fatal. A slight injury is defined as ‘an injury of minor character such as a sprain (including
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neck whiplash injury), bruise or cut which are not judged to be severe, or slight shock
requiring roadside attention. This definition included injuries not requiring medical
treatment’ [39, p. 238]. A serious injury is defined as one in which ‘a person is detained in
hospital as an “in-patient”, or any of the following injuries whether or not they are detained
in hospital: fractures, concussion, internal injuries, crushings, burns (excluding friction burns),
severe cuts, severe general shock requiring medical treatment and injuries causing death 30
or more days after the accident’ [39, p. 238]. A fatality is defined as a death occurring within
30 days of the incident.

The bikeshare operators were provided with a description of the categories of severity and
asked to identify the number of incidents reported to them in each category, for 2013. The
severity classification used by Paris’s bikeshare operator is broadly similar, and therefore
was generally compatible to the methods employed in this paper. The Washington, D.C. and
Montreal operators provided a description of all recorded incidents in 2013 and the authors
used their judgement to classify them using the aforementioned severity classification.
Incidents reported to the New York City bikeshare operator were classified by the authors
using a combination of monthly operating reports prepared by NYC Bikeshare [40] and other
publically available data [41]. Combining each of the above two components has allowed
this paper to provide crash rates on a per million kilometre basis. To gain a measure of risk,
in terms of injury and fatality per unit of distance, travel survey data for the Paris region and
Greater London were combined with police recorded crash figures between 2009 and 2011.

4  RESULTS

4.1 System use

Table 1 provides an overview of the bikeshare programs included in this study, detailing key
metrics, in terms of size and use. The average number of trips per bike per day is illustrated
and this offers an indication of how well a system is used, controlling for system size. It
should also be noted that in North America, some systems are not open during the winter
months, due to severe weather and for New York City, the program only opened in May of
2013.

The cities in Table 1 are ordered according to the total estimated distance travelled. Paris
recorded the largest number of bikes in fleet, trips and distance travelled of the cities shown
in Table 1. Paris also has the highest intensity of use, closely followed by New York City, with
each bike being used 5.3 and 4.8 times per day, respectively. Other researchers have found
that some 28% of all bicycle trips in Paris are covered by shared bikes [42]. The presented
annual averages in Table 1 do however hide seasonal variation. During summer for instance,
New York City recorded almost 10 trips per bike per day. The total distance covered during
2013 by all cities included in Table 1 was over 181 million kilometres.
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Table 1. Selected bikeshare programs, size and usage data, 2013
Ave. no. Total trips | Days Ave. no. Est. ave. Est.
bicycles in for 2013 of trips per trip distance
fleet opera day per duration travelled
tion bike (min.) per year
(KM)
Paris 18,130 35,021,999 | 365 5.3 20 118,607,837
London 9,083 8,045,459 365 2.4 17.5 23,841,377
New York City 5,754 6,053,870 219 4.8 17.0 17,427,074
Montreal 4,036 3,792,801 214 4.4 - 9,861,282
Washington, D.C. 2,551 2,616,653 365 2.8 15.8 7,000,768
Chicago 1,765 759,937 187 2.3 21.9 2,818,150
Minneapolis/St 1,306 308,052 214 11 17.5 912,860
Paul
Melbourne 543 161,135 365 0.8 17.5 600,282

4.2 Crash types

Montreal was the only city included in this study in which the bikeshare operator
provided detailed information regarding type of incident/crash and these are
provided as proportions in Figure 2. About half of the crashes were crashes with no
motor vehicle involved. This is less than the share of non-motor vehicle crashes
reported in medical registrations (e.g. from hospitals) but significantly more than in
police statistics [34, 43, 44]. Definitive conclusions cannot be drawn because we do
not have information on the reporting rate for collisions.

Collision

Collision with _— with
other bike pedestrian
16% 4%

Figure 2: Reported crash type, Montreal bikeshare, 2013
Source: [45]
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4.3 Crash rates for bikeshare programs

Table 2 illustrates the number of injuries reported by users to bikeshare operators. As one
might expect, the majority of injuries are in the slight category and this is broadly consistent
with data on cycling crashes in general [43, 44, 46]. Cities with greater bikeshare use (see
Table 1) also have the highest number of reported injuries. Melbourne and Minneapolis/St
Paul recorded no incidents throughout 2013.

Table 2. Number of reported incidents to bikeshare operators, selected cities, 2013

Slight injury Serious injury Fatal
Paris 159 19 0
London 62 17 1
New York City 71 9 0
Montreal 22 0 0
Washington, D.C. 23 2 0
Chicago 5 2 0
Minneapolis/St Paul 0 0
Melbourne 0 0
All city total 342 49 1

Sources: Pers. Comm. between authors and bikeshare operators. New York City data derived from
monthly operating reports [40], information provided in news reports and a Citi Bike spokesperson
[41]

Table 3 expresses injury rates on a per million kilometre basis for two levels of severity. In
terms of slight injuries, New York City recorded the highest rate of slight injuries, followed
by Washington, D.C. London and Chicago recorded the highest estimated serious injury rate,
at 0.7 serious injuries per million kilometres travelled. However, overall the differences
between programs are very small when considering they are expressed per million
kilometres. The average number of slight injuries per million bicycle kilometres is 1.9. The
numbers of serious injuries are too low to compare between bikeshare systems.

Table 3. Injuries and fatalities per distance travelled, selected cities, 2013

Slight injuries Serious injuries
per million km per million km
Paris 13 0.2
London 2.6 0.7
New York City 4.0 0.5
Montreal 2.2 0
Washington, D.C. 33 0.3
Chicago 1.8 0.7
Minneapolis/St Paul
Melbourne
All city average 1.9 0.3
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Of the cities included in this study, only London recorded a fatality in 2013 [28]. This is too
low to reliably estimate an average fatality rate for bikeshare systems. Instead, an average
fatality rate is calculated using Paris data collected between 2007 and 2012, during which
time police recorded eight deaths among bikeshare users [47]. Usage during this time period
is estimated at some 0.58 billion-bicycle kilometres. By combining these figures to those in
Table 1 and 2, a bikeshare fatality rate of some 12 per billion bicycle kilometres (9 fatalities
divided by 0.76 billion bicycle kilometres) has been estimated.

4.4 Comparing bikeshare crash rates to general bicycle crash rates

General bicyclist injury rates for Paris and London are shown in Table 4, using data collected
for the jurisdiction known as fle-de-France (which encompasses Paris) as well as Greater
London. The other cities included in this paper do not have sufficiently detailed travel survey
data available to estimate the amount of bicycle use. Without knowing the number of
kilometres cycled, it is not possible to estimate crash rate. In this analysis, travel survey data
[42, 48] has been combined with police recorded crash figures between 2009 and 2011 for
fle-de-France [49, 50] and Greater London [51]. Table 4 reveals that Paris is considerably
safer for non-fatal crashes than London, but both cities are almost identical in terms of
fatalities per billion kilometres.

Table 4. Injuries and fatalities, bicycle use and injury rates between 2009 and 2011 in ile-de-France
and Greater London

Injury numbers Slight injuries Serious injuries Fatalities
fle-de-France 2859 599 36
Greater London 10184 1416 43
Bicycle use Billion bicycle km
fle-de-France 1.4
Greater London 1.8

Slight injuries Serious injuries Fatalities per
Injury rates per million km per million km billion km
fle-de-France 2.0 0.4 25
Greater London 5.8 0.8 24

We start our comparison with fatalities because the reporting rate will be more reliable than
non-fatal crashes. Paris and London data have been combined, as numbers are too small to
present individually. However, the figure is largely based on Paris for which a longer time
period could be used. We estimated the fatality rate for the average bikeshare system at 12
fatalities per billion bicycle kilometres. Figure 3 in which the fatality rates are included shows
that the fatality rate for bikeshare systems is lower than the fatality rate for lle-de-France
and Greater London. This suggests that the average bikeshare user is less likely to be fatally
injured than other cyclists in the same jurisdiction. Even though the estimate for bikeshare
systems is based on a low number of only nine fatalities, it is still remarkable that the
average is at the same level as the level in the two safest countries for cyclists in the world,
the Netherlands and Denmark [52].



Proceedings, International Cycling Safety Conference 2014
18-19 November 2014, Géteborg, Sweden

30

15 -

Fatalities per billion KM

fle-de-France, private bikes Greater London, private Bike share, average
bikes

Figure 3: Fatality rates per billion bicycle km for the average bikeshare system and the two jurisdiction
containing the largest bikeshare systems in our sample

Figure 4 compares the injury rates of the Paris and London bikeshare systems to the injury
rates in the jurisdictions of which these are part. For both levels of severity and both
bikeshare systems the injury rates are lower for bikeshare. This is consistent with the
estimates for fatality rates and may show actual safety differences. However, a lack of
information on the reporting rate by bikeshare operators compared to the police prevents
us from drawing definitive conclusions.
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Figure 4: Injury rates for the Paris and London general cycling and their respective bikeshare
programs
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5 DISCUSSION

The results of this study suggest that bikeshare users are less likely than other cyclists to
sustain fatal, severe or slight injuries. A relatively reliable measure for this is the fatality rate
which was in the same range as the safest cycling countries in the world, the Netherlands
and Denmark [53]. According to the results of this analysis, a bikeshare user is half as likely
to be fatally injured, per kilometre travelled, than a general cyclist, in jurisdictions in which a
bikeshare program operates. However, the number of fatalities on which this comparison is
based is still relatively low. Comparing serious and slight injuries leads to the same
conclusion, but this comparison is hampered by the fact that our numbers for bikeshare
were based on data reported to operators while the numbers for other cyclists were based
on police reported crashes. Although there are uncertainties, the fact that the literature and
outcomes for all levels of injury severity point in the same direction yields some support for
lower risk for bikeshare users compared to other cyclists.

An explanation for why bikeshare reduces road safety risk is not immediately obvious. One
explanation might be that their speeds are substantially lower than for other cyclists.
Bikeshare speeds are generally in the same range as countries such as the Netherlands [54].
A slower speed increases the time available for cyclists to react to avoid crashes that may
have occurred at higher velocities. It is also possible that motorists perceive bikeshare users
to be less experienced and/or tourists and display greater level of caution, as revealed in
gualitative research on perceptions of bikeshare [13]. Bikeshare users in this same study also
reported significantly improved levels of perceived awareness and respect from motorists
when using bikeshare bikes compared to their private bicycles. The notion that drivers
behave differently depending on the appearance of the cyclist has been established by
Walker [55] who found that drivers overtook closer to helmeted cyclists. The upright
position may improve cyclists’ visual observation of the road environment, potentially
helping to avoid crashes.

6 RECOMMENDATIONS

This analysis of the available data on bikeshare safety has highlighted some important
shortcomings regarding current practice. Firstly, there is no established industry standard for
the reporting of bikeshare incidents. The use of a standard online form, with some
modifications accounting for different local contexts would provide individual bikeshare
operators, the wider industry and government with easily comparable data. This would
enhance the ability of relevant stakeholders to identify emerging safety issues, providing an
important tool in maximising the safety of bikeshare users, and the wider public. A
suggested starting point for a common reporting template has been provided in Appendix 1.
Related to the first point is the need to remind bikeshare users to report crashes, even those
of a minor nature.

Secondly, researchers may be able to match crashes from difference sources (e.g. hospital
and police records, as well as bikeshare operators) by using date and time of crash, as well
as victims’ age. A similar technique has been used by other road safety researchers [e.g. see
56] who coupled the police crash database and hospital registration. Finally, including
‘bikeshare’ as an option on police and hospital incident forms in cities with bikeshare would
also enhance data quality.

7 LIMITATIONS
Several important limitations are identified in this study. Firstly, although ridership data is
collected automatically when a bike is taken or returned to a docking station, there are
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instances in which errors occur and these errors may have been included in the data
provided to the authors. Secondly, and perhaps most importantly, no standard procedure is
used across the bikeshare industry to record incidents and therefore the data obtained for
this study is subject to error. Some incidents go unreported and others may be insufficiently
detailed to be accurately categorised as slight or severe. The New York City incident data in
particular may have inaccuracies associated with their compilation as presented in the
Monthly Operating Reports, although the operator should be commended for making these
reports available from their website, providing a range of operating data [57].

8 CONCLUSIONS

Bikeshare programs are still in their infancy and data collected on crashes by bikeshare
operators have not been standardised [19], and this makes it difficult to develop a clear
picture of the relationship between bikeshare and safety. Nevertheless, this paper has been
able to use the information that does exist, on usage and crashes, to develop a risk per
distance travelled, for a number of bikeshare programs. This analysis suggests that bikeshare
users are less likely to be killed or injured compared to private bicycle riding in the same city.
These results are broadly supportive of earlier studies showing the risk of a crash on
bikeshare may be lower than general cycling [28] and that the number of cyclist casualties in
hospital data drops after the introduction of a bikeshare program [20]. The adoption of an
industry wide standard for the reporting of bikeshare incidents would greatly enhance the
guality and comparability of international bikeshare safety data and would ultimately serve
to enhance road safety outcomes.



10.

11.

12.

13.

14.

15.

16.

17.

Proceedings, International Cycling Safety Conference 2014
18-19 November 2014, Géteborg, Sweden

REFERENCES

Fishman, E., S. Washington, and N. Haworth, 2014 Bikeshare’s Impact on Car Use:
Evidence from the United States, Great Britain, and Australia. Transportation
Research Part D: Transport & Environment, 31: p. 7.

DeMaio, P., 2009 Bike-sharing: History, impacts, models of provision, & future.
Journal of Public Transportation, 12(4): p. 41 - 56.

Pucher, J.E. and R.E. Buehler, 2012 City Cycling: MIT Press.

Institute for Transportation & Development Policy, The Bike-sharing Planning Guide,
2013, Institute for Transportation & Development Policy,: New York City.

Shaheen, S., S. Guzman, and H. Zhang, 2010 Bikesharing in Europe, the Americas,
and Asia. Transportation Research Record: Journal of the Transportation Research
Board, 2143: p. 159-167.

Hensley, S. 2014 Head Injury Risk Rose In Cities After Bike-Sharing Rolled Out.
Accessed 17th July; Available from:
http://www.npr.org/blogs/health/2014/06/12/321332737/brain-injuries-rose-
in-cities-where-bike-sharing-rolled-out.

Bernstein, L., Proportion of head injuries rises in cities with bikeshare programs, in
Washington Post2014, Washington Post: Washington, D.C.

Flegenheimer, M. 2013 No Riders Killed in First 5 Months of New York City Bike-Share
Program. New York Times; Available from:
http://www.nytimes.com/2013/11/05/nyregion/no-riders-killed-in-first-5-
months-of-new-york-city-bike-share-program.html? r=0.

Ji, S., C.R. Cherry, L.D. Han, and D.A. Jordan, 2013 Electric bike sharing: simulation of
user demand and system availability. Journal of Cleaner Production.

Pfrommer, J., J. Warrington, G. Schildbach, and M. Morari, 2013 Dynamic vehicle
redistribution and online price incentives in shared mobility systems. arXiv preprint
arXiv:1304.3949.

Luong, B., P. Parikh, and S.V. Ukkusuri. Metaheuristic Approach for Repositioning
Bicycles in a Public Bike-Sharing System. in Transportation Research Board 93rd
Annual Meeting. 2014.

Schuijbroek, J., R. Hampshire, and W.-J. van Hoeve, 2013 Inventory rebalancing and
vehicle routing in bike sharing systems.

Fishman, E., S. Washington, and N. Haworth, 2012 Barriers and Facilitators to Public
Bicycle Scheme Use: A Qualitative Approach. Transportation Research Part F-Traffic
Psychology and Behaviour 15(6): p. 686-698.

Goodman, A,, J. Green, and J. Woodcock, 2013 The role of bicycle sharing systems in
normalising the image of cycling: An observational study of London cyclists. Journal
of Transport & Health.

Fuller, D., L. Gauvin, Y. Kestens, P. Morency, and L. Drouin, 2013 The potential modal
shift and health benefits of implementing a public bicycle share program in Montreal,
Canada. International Journal of Behavioral Nutrition and Physical Activity, 10.
Zhang, Y. and Z. Huang. Performance evaluation of bike sharing system in Wuchang
area of Wuhan, China. 2012.

Fuller, D., L. Gauvin, Y. Kestens, M. Daniel, M. Fournier, P. Morency, and L. Drouin,
2013 Impact Evaluation of a Public Bicycle Share Program on Cycling: A Case
Example of BIXI in Montreal, Quebec. American Journal of Public Health, 103(3): p.
95-92.




18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Proceedings, International Cycling Safety Conference 2014
18-19 November 2014, Géteborg, Sweden

Zhang, Y., Evaluating performance of bicycle sharing system in Wuhan, China, in
Faculty of Geo-information Science and Earth Observation 2011, University of
Twente. p. 66.

Shaheen, S., E. Martin, A.P. Cohen, and R. Finson, Public bikesharing in North
America: Early operator and user understanding, 2012, Mineta Transportation
Institute: San Jose.

Graves, J.M., B. Pless, L. Moore, A.B. Nathens, G. Hunte, and F.P. Rivara, 2014 Public
Bicycle Share Programs and Head Injuries. American Journal of Public Health: p. el-
e6.

Stromberg, J. 2014 The media got it wrong: Bikeshare programs don't increase head
injuries. Vox. Available from: http://www.vox.com/2014/6/16/5814572/the-
media-got-it-wrong-bikeshare-programs-dont-increase-head-injuries.

Teschke, K. and M. Winters, Letter to Editor, American Journal of Public Health, 2014.
Fishman, E., S. Washington, and N. Haworth, 2013 Bikeshare: A Synthesis of the
Literature. Transport Reviews, 33(2): p. 148-165.

Elvik, R., 2009 The non-linearity of risk and the promotion of environmentally

sustainable transport. Accident Analysis & Prevention, 41(4): p. 849-855.
de Hartog, J., H. Boogaard, H. Nijland, and G. Hoek, 2010 Do the Health Benefits of
Cycling Outweigh the Risks? Environmental Health Perspectives, 118(8): p. 1109-
1116.

Rojas-Rueda, D., A. de Nazelle, M. Tainio, and M.J. Nieuwenhuijsen, 2011 The health
risks and benefits of cycling in urban environments compared with car use: health
impact assessment study. British Medical Journal.

Fishman, E., 2011 Evaluating the benefits of public bicycle schemes needs to be
undertaken carefully. British Medical Journal, 343(d5771).

Woodcock, J., M. Tainio, J. Cheshire, O. O'Brien, and A. Goodman, 2014 Health
effects of the London bicycle sharing system: health impact modelling study. BMJ,
348.

Li, G., E.R. Braver, and L.H. Chen, 2003 Fragility versus excessive crash involvement
as determinants of high death rates per vehicle-mile of travel among older drivers.
Accident Analysis and Prevention, 35(2): p. 227-235.

Lin, S., M. He, Y. Tan, and M. He, 2008 Comparison study on operating speeds of
electric bicycles and bicycles: Experience from field investigation in Kunming, China.

Transportation Research Record, 2048(1): p. 52-59.

Hu, F., D. Lv, J. Zhu, and J. Fang, 2014 Related Risk Factors for Injury Severity of E-
bike and Bicycle Crashes in Hefei. Traffic Injury Prevention, 15(3): p. 319-323.

Jensen, P., J.-B. Rouquier, N. Ovtracht, and C. Robardet, 2010 Characterizing the
speed and paths of shared bicycle use in Lyon. Transportation Research Part D, 15(8):
p.522-524.

Allen, D.P., N. Rouphail, J.E. Hummer, and J.S. Milazzo, 1998 Operational analysis of
uninterrupted bicycle facilities. Transportation Research Record, 1636(1): p. 29-36.

Haworth, N., A. Schramm, M. King, and D. Steinhardt, Bicycle Helmet Research, 2010,
Centre for Accident Research and Road Safety - Queensland.

Fischer, C.M., C.E. Sanchez, M. Pittman, D. Milzman, K.A. Volz, H. Huang, S. Gautam,

and L.D. Sanchez, 2012 Prevalence of Bicycle Helmet Use by Users of Public Bikeshare
Programs. Annals of emergency medicine, 60(2): p. 228-231.

Traffix Group, Evaluation of Melbourne Bikeshare, 2012, Traffix Group, for VicRoads:
Melbourne.

Alta Bikeshare, Melbourne Bikeshare Survey, 2011: Melbourne.




38.

30.

40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Proceedings, International Cycling Safety Conference 2014
18-19 November 2014, Géteborg, Sweden

Fishman, E., S. Washington, and N. Haworth, Online survey with Melbourne
Bikeshare and CityCycle annual members, 2013, Centre for Accident Research and
Road Safety - Queensland: Brisbane.

Department of Transport, 2013. Reported Road Casualties Great Britain: 2012,
Department of Transport. London.

NYC Bikeshare. 2014 NYC Bikeshare Monthly Operating Reports. Accessed 10th
August; Available from: https://http://www.citibikenyc.com/system-
data/operating-reports.

Oremus, W. 2014 Not One Person Has Died on an NYC Bike-Share Bike, Slate.
Accessed 22nd July; Available from:

http://www.slate.com/blogs/future tense/2014/05/30/nyc_citi_bike zero fatal
ities_in_new_york city bike share program s first.html.

DRIEA, Enquéte globale transport; La mobilité en fle-de-France, 2013, Observatoire
de la mobilité en Tle-de-France.

Langley, J.D., N. Dow, S. Stephenson, and K. Kypri, 2003 Missing cyclists. Injury
prevention, 9(4): p. 376-379.

Schepers, P., N. Agerholm, E. Amoros, R. Benington, T. Bjgrnskau, S. Dhondt, B. de
Geus, C. Hagemeister, B.P.Y. Loo, and A. Niska, 2014 An international review of the
frequency of single-bicycle crashes (SBCs) and their relation to bicycle modal share.
Injury prevention, In press: p. doi:10.1136/injuryprev-2013-040964.

BIXI Montreal, Accident data, 2013, Personal communication.

Department for Transport, 2013. Reported Road Casualties Great Britain: 2012,
Department of Transport, London.

Byrne, D., How safe are the world's cities for cyclists?, in The Guardian2013: London.
Department for Transport. 2013 Road traffic statistics. cited 2014 16 August;
Available from: https://http:// www.gov.uk/government/collections/road-traffic-
statistics.

DRIEA, Sécurité Routiere; Bilan 2009 Nombre de tués par année de 2005 a 2009,
2010, Observatoire régional de Sécurité Routiere lle-de-France.

DRIEA, Bilan fle-de-France 2010, 2011, Observatoire régional de Sécurité Routiére
Ile-de-France.

Transport for London, Travel in London; Report number 5, 2012, Transport for
London: London.

Pucher, J. and R. Buehler, 2008 Making cycling irresistible: Lessons from the
Netherlands, Denmark and Germany. Transport Reviews, 28(4): p. 495-528.

Pucher, J. and R. Buehler, 2008 Making Cycling Irresistible: Lessons from the
Netherlands, Denmark, and Germany. Transport Reviews, 28(4): p. 495-528.

Van Oijen, J., R. Lankhuijzen, and O. Van Boggelen, Feiten over de Elektrische Fiets
(Facts about Electrically Assisted Bicycles). 2013, Fietsberaad: Utrecht.

Walker, 1., 2007 Drivers overtaking bicyclists: Objective data on the effects of riding
position, helmet use, vehicle type and apparent gender. Accident Analysis &
Prevention, 39(2): p. 417 - 425.

Reurings, M.C.B. and N.M. Bos, Ernstig verkeersgewonden in de periode 1993-2009,
2011, SWOV Institute for Road Safety Research: Leidschendam.

Shields, B. 2014 Woman killed while cycling under viaduct on St. Denis. Global News;
Available from: http://globalnews.ca/news/1295401/woman-killed-while-
cycling-under-viaduct-on-st-denis/.




Proceedings, International Cycling Safety Conference 2014
18-19 November 2014, Géteborg, Sweden

10 APPENDIX 1 BIKESHARE CRASH REPORTING

The following contains suggested content for a bikeshare crash reporting form. When a user
calls to report a crash, the following questions should be asked, and recorded by the
operator. Where possible, check boxes and drop down menus should be built into an online
form, to maximise consistency/compatibility of recorded data. Open field boxes should be
kept to a minimum to reduce variability in how operators record crash data. Finally, it should
be noted that the following points are suggestions only and the bikeshare industry and
government partners are encouraged to work together to develop a consistent form that
they find practical for their purposes.

o Name (Open text field)

o Date of birth (Drop down boxes for day, month, year)

o Gender (Radio button, Male, Female)

o Crash date (Drop down boxes for day, month, year)

o Crash time (Drop down boxes for hour and minute)

o Crash location - use tool to place a pin on a map, with provides an automatic
geocode (e.g CrowdSpot.com.au). The operator can enter an address or cross street
and then drop a pin on a map, which places the geocode within the database.

o Crash type: (Drop down box for fall, collision with an obstacle, collision with another
road users (if yes, other bike, pedestrian, car, van, motor cycle, moped, lorry, or
other)

o Have police attended at scene (Radio button, Yes/No)

o Have the police been contacted otherwise (Radio button, Yes/No). Record incident
number if available (Open text field)

o Injury severity: (Drop down box for no medical treatment and not injured, no
medical treatment but slight injury, treated by a general doctor, treated at an
Emergency Department, admitted to hospital, fatal). Record patient number if
available (Open text field)

o Injury details: (Radio buttons for the 30 most common cyclist injuries, plus ‘other’).
Can select multiple injuries.

o Customer’s consent for safety researchers to contact you in the future (Radio button
Yes/No)

o If YES to above, customers email address and cell phone number.




