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Background 

Using the green arrow signal at the intersection with traffic lights allows it to turn right when 

the red signal (RTOR) is displayed. RTOR may significantly improve traffic flow for right-turn 

movement, especially on shared lanes. However, the number of potential conflicts at the 

intersection can increase simultaneously. 

Turning during the RTOR signal usually requires making sure that there are no vulnerable road 

users (VRU) on the crossing located at the entry, as well as finding a gap in the traffic of vehicles 

moving along the other road in order to be able to merge to traffic. 

Currently, in Poland, it is allowed to turn right on an RTOR after a complete stop and giving a 

right of way to vehicles and pedestrians. 

RTOR may be applied in permissive mode (conflicts with other traffic flows may occur), 

protected mode (all conflicting movements are required to stop), or protected-permissive (a 

combination of the permissive and protected mode). However, there is no information to the 

driver is given about the operation mode. As a result, despite that the highway code clearly 

defines necessary behavior on RTOR, drivers frequently do not adjust to them. This causes 

conflicts between vehicles, pedestrians, and cyclists, which may result in accidents. In recent 

years, this is particularly important due to the increase in the share of VRUs moving at a higher 

speed than pedestrians (bicycles, scooters including electric ones). As a result, more conflicts 

between cyclists and scooter users are observed. 

 

Aim 

The paper aims to present driver behaviour and safety at the signalized intersections equipped 

with RTOR based on observation conducted in Gdańsk, Poland for 4 intersections for different 

groups of vulnerable road users and various operation modes of RTOR. 

 

Method 

The study indicates a propensity to respect the law regulations and quantify the effects of 

various RTOR operation modes at signalized intersections on the road. In the paper influences 

of RTOR on driver behavior and the number of potential conflicts were shown based on video 

observation (4 intersections and 28 hours of video). Road safety was evaluated based on 

observed traffic conflicts for 3 groups of conflicts: vehicle-pedestrian, vehicle-bicyclist, and 

vehicle - (e)scooter user during RTOR operation. 
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Results and conclusions 

The paper presents:  

- Statistical studies of driver behavior entering intersections for various traffic 

organizations and control 

- Classification of conflicts related to the RTOR and research for factors affecting the 

frequency of their occurrence 

- The relative assessment of road safety based on traffic conflicts for various RTOR 

operation modes at intersections,  

To evaluate the described problem descriptive statistics is applied. The study shows that RTOR 

is a problem (depending on the control method) and allows for a quantitative assessment of the 

proposed RTOR operation considering the improvement of road safety. 

The assessment of safety requires the comparison of traffic conflict with a relatively small 

number of crashes based on police reports. 


