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The increased use of sustainable vehicles (e.g., bicycles and e-scooters) has resulted in a higher
number of journeys with zero-emissions. At the same time, a higher number of collisions
involving these vehicles has been recorded. Literature has shown that streets shared by cyclists
and motor vehicles register higher number of collisions. To address this problem, public
administrations should adapt local streets by introducing dedicated bicycle lanes and new speed
limitations for other vehicles. In addition, previous studies indicate that drivers who frequently
use bicycles are more likely to perform safer passing manoeuvres than those who do not use
bicycles at all or use them less frequently.

Based on these premises, this study was aimed at (i) assessing the behaviour of drivers when a
bicycle lane is implemented on a local urban street, (ii) understanding whether there is an
optimal position for the bicycle lane in the roadway; and (iii) comparing the response of drivers
accustomed to cycling to the different layouts with the response of those who are not. The
experiments were conducted using the driving simulator of the RSDS Lab. Three different road
layouts were considered: (i) the baseline layout consisting of a two-way urban street (Figure
1a), (ii) a layout with the street converted into a one-way street with a cycle lane on the right
side of the traffic direction (Figure 1b), and (iii) a one-way layout with the cycle lane on the left
side (Figure 1c). The familiarity with the use of a bicycle was used as a between-subject factor
by dividing the forty participants into two groups - one group of twenty drivers who frequently
use bicycles, and a second group of twenty drivers who do not. To avoid any order effect, each
participant was asked to drive the three scenarios in a fully counterbalanced way.

Driver behaviour was evaluated by referring to the overtaking speed, the minimum lateral
distance between vehicle and bicycle, the average speed, and lane gap between the vehicle and
the lane centreline. These outcomes were analysed with linear mixed-effect models.

The type of road layout had a statistically significant influence on behavioural variables. With
respect to the baseline condition, the separation of the two user groups (i.e., drivers and cyclists)
into dedicated lanes led to an increment in the overtaking speed with the cycle lane on both left
and right sides (p = 0.013). However, we did not find significant differences in speed between
left- and right-side cycle lane configurations (p > 0.05). In both experimental layouts, the lateral
distance between vehicle and cyclist increased, thus ensuring safer overtaking (p < 0.001).
Drivers were more likely to stay within the lane when a bicycle lane was present since they did
not need to change their trajectory to perform the passing manoeuvre (p < 0.001). Finally, we
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did not observe any behavioural differences between the group of drivers who frequently use a
bicycle and the group of drivers who do not (p > 0.05).

This study provides evidence that the presence of cyclists on a bicycle lane is effective in
improving driver behaviour, regardless of whether the lane is located on the left or right side.
Therefore, based on these results, road designers may implement the bicycle lane on either side
of the road, albeit additional consideration should be given to cyclists' preferences and drivers’
expectations at intersections. Further research should be carried out to corroborate the results
obtained so far. It is necessary to investigate the effects of the position of the cycle lane near
intersections, as this could have a significant impact on driver behaviour and safety outcomes.
In addition, research into cyclist behaviour and preferences regarding the position of the cycle
lane could provide valuable insights into the design of more cyclist-friendly infrastructure.
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Figure 1. Frames for the three different road configurations. (a) Baseline, consisting of a two-way
urban street, (b) One-way street with a cycle lane on the right side, and (iii) One-way street with
a cycle lane on the left side.



