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Starting in the 2000s, a new type of bicycle infrastructure, the fietsstraat (bicycle street)
emerged, and has been implemented throughout in the Netherlands. A bicycle street is a street
on which a minimum of two functions are combined; a flow function for bicycle traffic, and an
exchange function for motor vehicle traffic. Such mixed traffic conditions are often associated
with increased crash risk for non-motorized modes. Despite a handful of studies on this topic,
little is known about safety on bicycle streets in terms of crash occurrence and risk, and the
effects of different infrastructural design on user behavior and crash risk. Therefore, this study
aims to provide insight into bicycle street safety through 1) a road segment based crash risk
analysis using historic crash data, and 2) a supporting conflict study on four bicycle streets.

First, Tobit regression models were used to quantify the relationships between crash risk on
different bicycle facilities and various traffic and environmental variables. The models show
that for each bicycle facility the crash risk is lower, compared to bicycle streets; i.e. bicycle
streets are more dangerous for cyclists. In addition, the models contradict the general perception
that motor vehicle volumes are positively correlated with crash risk on bicycle streets.

The observation of traffic conflicts in the second part of this study allows for a collection of
much more comprehensive data, the distinction between the various bicycle street design, and
more in-depth understanding of how and why crashes on bicycle streets occur. Insight into the
nature of near-crashes was gained by identifying road user interactions, evasive actions, and
vehicle combinations at conflict events on four bicycle streets (on one weekday between 7:00-
11:00 and 14:00-19:00).

Table 1 Conflict severity scoring on bicycle streets, where conflict are events of severity below the red line, translated from
Godefrooij & Hulshof (2017)

Score  Overtaking & oncoming traffic Car-behind-bicycle

1 No hinder of each other, safe situation. At a comfortable distance.

2 Adjusted behaviour ("make space"), but safe situation. | Close to the cyclist (bothersome).

3 Bothersome (high speed, at small distance), not comfortable, but ~ Hard breaking, close to cyclist
through adjusted behaviour the probability of a collision is small.  (dangerous).

4 Very bothersome, breaking or evasive manoeuvre is necessary to
prevent collision.

5 Very dangerous, hard breaking or evasive manoeuvre performed

just in time to prevent physical contact.
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The video data were manually observed, and 71 bothersome or dangerous events for cyclists
were detected. The types of conflicts and conflict ratios for cyclists and motor vehicles differ
strongly between the studied streets. Traffic violations (i.e. speeding, parking on the road), the
road position of cyclists, and high volumes of cyclists within an event are found to be of main
influence on the occurrence of motor vehicle involved conflicts. In 94% of conflicts a motor
vehicle was involved, however bicycle volumes and the bicycle-to-motor vehicle volume ratio
are found to be positively correlated with the number of cyclists involved in conflicts and the
cyclist conflict rate. Similar to the regression model outcomes, no differences in crash/conflict
rates were found between rush and non-rush hours.

Lastly, based on the conflict study findings recommendations are made for the improvement of
Dutch design regulations of bicycle street design. The optimum road width for safe interactions
should, in addition to minimum space between road users and their widths, consider the
presence of road side parking, the width of the rabat strip, and the presence of a median.

To conclude, the findings from the crash risk models and conflict study contribute to the
knowledge of bicycle street safety compared to other facilities and enhance insight into the
nature of crashes on bicycle streets. Bicycle streets are found to be less safe than other bicycle
facilities. Furthermore, both study levels show that bicycle- rather than motor vehicle volumes
are negatively associated with bicycle safety. This study provides takeaways for policy makers
and road designers for safe implementation of bicycle streets.



