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Background

Background

Cycling roads and one-way streets where cycling against 
the flow of traffic is permitted are now part of the stan-
dard repertoire of cycling traffic planners in Germany. 
These two infrastructure elements were introduced in 
Germany in 1997 by an amendment of the German Road 
Traffic Regulations (StVO). However, they differ in terms 
of their intended purpose and the information available 
about their safety. The purpose of permitting contra-flow 
cycling on one-way streets is, above all, to increase the 
use of minor roads by cyclists and minimize the diversi-
ons they have to take. The safety of one-way streets with 
contra-flow cycling has been studied in depth, and their 
essential safety has been demonstrated. Cycling roads, 
on the other hand, are intended primarily to attract  
cyclists and give them priority on roads that are particu-
larly suitable for cycling. These roads should be intro- 
duced, above all, where there is a high density of cyclists. 
Whereas cycling roads spread fairly slowly in the early  
years following their introduction, in recent years they 
have spread more quickly. In contrast to one-way streets 
with contra-flow cycling, the safety of dedicated cycling 
roads has not yet been studied extensively.
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Aim • Methodology • Findings for cycling roads 

Aim

The planning offices Planerbüro Südstadt and VIA were 
commissioned by the UDV to carry out a research project 
to obtain new findings on the spread, areas of application 
and road safety of these two infrastructure elements. Sin-
ce there are established findings on the road safety of con-
tra-flow cycling on one-way streets, the main focus of the 
study was cycling roads. The analysis of one-way streets 
was restricted to streets with contra-flow cycling that had 
a conspicuously high incidence of accidents.

Methodology

The studies of the two infrastructure elements were car-
ried out separately, although they both followed the 
same pattern. Following an analysis of the literature, a 
Germany-wide online survey was conducted of 359 mu-
nicipalities of different sizes in order to gain an overview 
of the spread, layout, design and operation of these two 
elements in practice at the local level. Concrete examples 
were requested in order to obtain sections of road that 
could be used in the study. The accident data of the years 
2008 to 2012 for the 177 cycling roads and 31 one-way 
streets with contra-flow cycling that were mentioned by 
the municipalities as being problematic was analyzed 
macroscopically [1]  and microscopically [2]  and related 
to the infrastructure in place locally. Based on the results 
of the survey of municipalities and the accident analysis, 
26 locations were selected for behavioral observation, 21 
of which were on cycling roads and five on one-way 
streets with contra-flow cycling. At 21 intersections and 
on five sections of road, data on traffic and behavior (traf-
fic volumes, speeds, interactions and conflicts) was ob-
tained and analyzed. In addition, cyclists, drivers and pe-
destrians (a total of 452 road users) were surveyed locally 
about their knowledge of the rules on cycling roads and 
how safe they felt. Finally, recommendations for the safe 

design of cycling roads and one-way streets with contra-
flow cycling were obtained on the basis of the findings.

Findings for cycling roads

In accordance with the General Administrative Regulati-
ons on the Road Traffic Regulations (VwV-StVO), cycling 
roads can be established where cycling is the predomi-
nant form of transport or is expected to be soon. The vo-
lume of motor traffic on cycling roads must be low.  
Cycling roads are designated by means of traffic signs 
244.1 and 244.2 of the StVO (Figure 1). Any other traffic 
than cycling traffic may only exceptionally be permitted 
provided relevant additional signs are in place (permit-
ting residents’ vehicles only, for example). The speed limit 
on cycling roads is 30 km/h. Cycling traffic on cycling 
roads must not be put in danger or hindered by other 
kinds of traffic. Motor vehicles must reduce their speed 
further wherever necessary. It is permitted for cyclists to 
cycle side by side. The stipulations regarding right of way 
at the intersections of cycling roads in the guidelines on 
the design of roads in built-up areas (RASt 2006) and in 
the recommendations for cycling facilities (ERA 2010) are 
different. Whereas RASt 2006 stipulates that cycling 
roads should have right of way over other local access 
roads, in ERA 2010 it is recommended that this should de-
pend on the local situation.

The studies of road safety on cycling roads examined in 
the analysis of the literature are based on very small 
samples and do not allow generally applicable conclusi-
ons to be drawn. However, it became apparent that the 
cycling roads previously studied did not have a conspicu-
ously high number of conflicts or accidents.
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Findings for cycling roads 

Figure 1: Cycling roads are designated 
by means of traffi c signs 244.1 and 
244.2 of the StVO

According to the survey of municipalities, cycling roads 
have been implemented throughout Germany, and the 
municipalities’ assessment of their safety is overwhel-
mingly positive. Although, according to VwV-StVO, motor 
traffi c is only permitted on cycling roads in exceptional 
cases, motor vehicles are permitted to use virtually all 

the cycling roads studied (96 percent), and in almost 
two-thirds of them this is not limited to residents only 
(Figure 2). Moreover, the cycling roads studied were neit-
her uniformly designed nor did they have uniform arran-
gements governing right of way (Figure 3). 

Figure 3: Arrangements governing right 
of way on the cycling roads studied 

The accident analysis showed that cycling roads are es-
sentially relatively safe. An average of only three to four 
accidents involving cyclists and injury occurred per cy-
cling road in the fi ve-year period studied. Moreover, only 
around one in three of these accidents had an evident 
connection with the cycling road. Around half of the acci-
dents happened on an open section of road and half at 
an intersection. Despite the low total number of acci-
dents, they followed a typical pattern. 80 percent of the 
accidents involving cyclists at intersections were “tur-
ning-into/crossing” accidents (where vehicles failed to 
give way and turned into or crossed the road). 56 percent 
of the accidents on the open sections of road occurred in 
connection with the parking of motor vehicles (Figure 4), 
and 19 percent occurred during overtaking with the in-

Figure 2: Other vehicles permitted 
on cycling roads
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Findings for cycling roads 

volvement of motor vehicles (Figure 5). The most com-
mon other party in an accident involving a cyclist was a 
car (in 76 percent of cases). In three of every four acci-
dents, the driver of the car was the main cause of the  
accident.

99 percent of the roughly 6,500 interactions between 
road users on cycling roads were found to be free of con-
flict in the behavioral observation section of the study. 
Most of the 80 conflicts identified concerned right of 
way (76 percent).
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Findings for cycling roads 

Motor vehicles did not always keep to the speed limit of 
30 km/h on the observed cycling roads (V85= 36 km/h on 
average). Excessive speeds were found more often on 
wide cycling roads where there was also a low proporti-
on of cycling traffic (V85= 38 km/h). More than one in 
three motor vehicles were driving faster than 35 km/h 
(34 percent), and around one in 12 were driving faster 
than 40 km/h (8 percent) on wide cycling roads.

The results of the survey of road users showed large gaps 
in the knowledge of all road users with regard to the 
rules on cycling roads. Virtually no differences were 
found in this respect between cyclists, pedestrians and 
drivers (Figure 6). For example, three-quarters of those 

surveyed did not know that other vehicles may only use 
cycling roads when it is expressly permitted by means of 
an additional road sign. Only around half of those surve-
yed knew that cyclists on cycling roads are allowed to cy-
cle side by side or that cyclists do not always have right of 
way at intersections on cycling roads. Around one in 
three road users did not know that cyclists also have to 
cycle on the right on cycling roads or that the speed limit 
is 30 km/h. In addition, the cycling roads observed were 
clearly not always recognized as such by all road users. 
For example, around one in four of the road users surve-
yed were not aware that they were on a cycling road 
when surveyed (in the case of drivers it was one in three).
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Figure 6: Considerable gaps in knowledge 
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Recommendations for cycling roads

Recommendations for cycling roads

As stipulated in VwV-StVO and the relevant design 
guidelines, cycling roads come into consideration where 
cycling is the most common form of transport or is ex-
pected to be before long. The volume of motor traffic on 
cycling roads must be low according to VwV-StVO, and 
motor traffic may only be permitted in exceptional cases. 
A cycling road should therefore only be created provided 
these criteria are met. A certain absolutely necessary but 
significantly lower level of motor traffic than usual (e.g. 
residents only) can be tolerated provided the conditions 
specified below are met.

Cycling roads are essentially safe because accidents are 
relatively rare. Nevertheless the great majority of cycling 
accidents on cycling roads involve motor vehicles, despite 
the fact that they are only supposed to be permitted on 
cycling roads in exceptional cases. However, during the 
study it was found that motor vehicles are permitted to 
use virtually all the cycling roads studied, and in almost 
two-thirds of them this is not limited to residents only. It 
is recommended that there should be a more restrictive 
approach to allowing motor vehicles to use these roads. 
That means that VwV-StVO must be applied rigorously in 
this respect. Wherever possible, the unlimited permissi-
on for motor vehicles to use cycling roads should not be 
given. If it is absolutely necessary in order to provide ac-
cess, it should be permitted for residents only. This also 
means that, before a cycling road is established, it must 
be examined whether there are suitable alternative 
routes available for the motor vehicles that are to be ex-
cluded. In addition, the ban on motor vehicles without 
permission entering or passing through cycling roads 
must be policed, and offending drivers must be pena-
lized.

Although the research project did not investigate direct 
relationships between road width and accidents, recom-
mendations for road widths of bicycle roads can be de-
rived from the results of the investigations. For accidents 
on open sections of cycling roads, two causes of acci-
dents are the most important: accidents in connection 
with the parking of motor vehicles and accidents occur-
ring during overtaking with the involvement of motor 
vehicles. Accidents with parked motor vehicles occur pri-
marily on narrow cycling roads. Accidents during overta-
king were more likely to be found on wider cycling roads. 
Consequently, the width of the road plays an important 
role in road safety on cycling roads, particularly when 
motor vehicles are permitted. The suitable road design 
can be derived from the necessary clearance profiles of 
the RASt 2006. In order to ensure that two cyclists cy-
cling side-by-side can pass two oncoming cyclists cycling 
side-by-side safely, the width of the cycling road conse-
quently should be at least 4 m plus the required safety 
clearance from parked vehicles (0.75 m in the case of par-
allel parking). In this case, it is also possible for cars to 
overtake or pass oncoming single cyclists while maintai-
ning the required safety clearance. To ensure that two cy-
clists cycling side-by-side can pass an oncoming car sa-
fely, a road with of at least 4.6 m plus the required safety 
clearance from parked vehicles is necessary.

Significantly wider roads are not to be recommended, 
since otherwise drivers would be tempted to drive at ex-
cessive speeds because the wider road offers them more 
scope to overtake. Greater road widths may be used only 
when motor vehicles are not permitted on the cycling 
road or overtaking is largely prevented by high volumes 
of cycling traffic. 

In order to make the safety clearance from parked vehi-
cles clear, a safety line can be painted on the road surface 
next to the parked vehicles (0.75 m in the case of parallel 
parking). In addition to the prescribed traffic signs, it can 
be useful to mark the pictogram “bicycle” or the traffic 
sign 244.1 - “cycling road” on the road, in order to clarify 
the road users once again that they are in a cycling road.
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Findings for one-way streets with contra-flow cycling

In addition, wherever possible, a cycling road should have 
a uniform design along its entire length. That applies, 
above all, to the rules on right of way at intersections. 
Wherever possible, cycling traffic should have right of 
way at intersections, except at intersections with main 
roads, to ensure that the cycling road fulfills the intenti-
on of being an infrastructure element that gives cyclists 
priority. It must be clear in each case that traffic from side 
roads must give way by means of signs, humps, lowered 
curbs or narrowing of the roadway, for example. 

If it is not possible for traffic-related or structural reasons, 
for example, to give a cycling road right of way at the over-
whelming majority of its intersections, it is questionable 
whether it makes sense to create a cycling road in this 
case. The study revealed that there is not much difference 
between cycling roads and roads in 30 km/h zones in 
terms of the accidents that occur. The signs on cycling 
roads that were previously roads in 30 km/h zones and 
where the right-before-left rule is still applicable at in-
tersections are therefore questionable, at least from the 
point of view of road safety, but also given that the inten-
tion of creating a cycling road is to prioritize cycling. 

As the results of the project show, not only is compliance 
with the planning aspects mentioned above required, 
but police checks are also necessary to ensure compli-
ance with the rules, and work has to be done to explain 
the rules applicable on cycling roads.

Findings for one-way streets with 
contra-flow cycling

In a study of the German Federal Highway Research Insti-
tute (BASt), it was found that opening one-way streets to 
contra-flow cycling has a positive impact on road safety 
on one-way streets (PGV/BIS 2001). Drivers drive more 
slowly on one-way streets when there are oncoming cy-
clists, whereas they generally accelerate when they are 
overtaking cyclists. It was also found that pedestrian safe-
ty is improved. Conflicts with cyclists cycling illegally on 
the pavement against the flow of traffic are avoided, be-
cause once the one-way street is open to contra-flow cy-
cling, the cyclists generally cycle legally on the roadway.

Within the framework of the current UDV study, a Ger-
many-wide survey of municipalities revealed that one-
way streets with contra-flow cycling are very widespread 
throughout the country (Figure 7). 84 percent of the mu-
nicipalities surveyed (260 of 311 municipalities) indicated 
that they had opened a total of 2,373 one-way streets to 
contra-flow cycling. Only 25 of these one-way streets 
with contra-flow cycling (1 percent) were rated proble-
matic in terms of road safety by the municipalities.

Moreover, the accident analysis carried out for one-way 
streets with contra-flow cycling that were rated proble-
matic indicated that only around one in three cycling acci-
dents on these one-way streets involved cyclists cycling 
against the flow of traffic. In addition, the analysis of acci-
dents in a study area in the center of Cologne used for 
comparison purposes confirmed that there are very few 
accidents involving cyclists cycling against the flow on 
one-way streets with contra-flow cycling. In a total of 200 
one-way streets with contra-flow cycling in the center of 
Cologne, an average of around only 13 accidents a year oc-
curred involving cyclists cycling against the flow of traffic. 
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Findings for one-way streets with contra-flow cycling

Figure 7: One-way streets with contra- 
flow cycling are very widespread

Participating municipalities with 
one-way streets

Participating municipalities without 
one-way streets
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Recommendations for one-way streets with contra-flow cycling • Annotations

Where accidents involving contra-flow cyclists occurred 
at intersections, these were typically “turning-into/cros-
sing” accidents (accidents in which vehicles failed to give 
way and turned into or crossed the road, which accoun-
ted for over 70 percent of the accidents involving contra-
flow cyclists and injury). On sections of road without in-
tersections, accidents involving pedestrians crossing the 
road occurred, above all, in shopping streets, where pe-
destrians more often tend to cross the road.

In the observations of behavior on five one-way streets 
with contra-flow cycling, very few conflicts with contra-
flow cyclists were observed. There were 12 conflicts in 475 
observed interactions, a conflict rate of around 2.5 per-
cent. The conflicts occurred as a result of failures to give 
way (eight conflicts) or incorrect use of the roadway (four 
conflicts [3]).

Recommendations for one-way 
streets with contra-flow cycling

One-way streets with contra-flow cycling are essential-
ly very safe. When contra-flow cycling is to be permitted 
on a one-way street, the relevant guidelines for one-
way streets with contra-flow cycling in VwV-StVO and 
RASt 06 should be complied with. That means, above all, 
that there should be signs at intersections indicating 
that there is cycling traffic in both directions. In shop-
ping streets where pedestrians frequently cross the 
road, the fact that contra-flow cycling is permitted 
should also be made clear to pedestrians (e.g. by means 
of pictograms and arrows on the road surface). At the 
corresponding crossing points, it must be ensured that 
pedestrians have an adequate view of any contra-flow 
cyclists. It may be necessary to make different arrange-
ments for parking in order to make sure that contra-
flow cyclists are within pedestrians’ field of vision.

Annotations

[1] 607 cycling accidents involving injury on cycling roads 
and 152 on one-way streets with contra-flow cycling

[2] 186 accidents involving cyclists and injury on 75 cycling 
roads and 54 accidents involving contra-flow cycling and 
injury on 20 one-way streets with contra-flow cycling

[3] Motor vehicle gets into oncomming traffic when tur-
ning off, motor vehicle performes an u-turn at an in-
tersection or cyclist cycles on the sidewalk
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Verkehrssicherheit
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