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Abstract 
Perceived risks of cyclists is a deterrent for increasing cycling activity in a mixed mode 
network. This fact is particularly relevant for networks where cycling is becoming popular. 
This paper presents an uncontrolled study in Cork where a number of cyclists kept a diary 
log of incidents and perceptions of risk for a period of time while traveling. The risk ratings 
were carried out based on a 10 point scale and the results of this study avoid the Hawthrone 
Effect. The cyclists provided self-reported data on risk ratings related for a range of routes in 
Cork and this paper forms a first evidence base around the perception of safety of cyclists in 
Cork. Interactions with motorists, conflict points, condition of the infrastructure and other 
factors were investigated and the study attempts to provide a better insight to the perceived 
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safety of cyclists in a city where interest and investment around cycling is on the rise. 
Several consistent themes emerged from the diary entries. These include, lack of 
awareness, lack of respect towards cyclists in a mixed mode network, lack of space and time 
given to the cyclists for manoeuvre, the state of cycling facilities, motor vehicles cutting 
across cyclists and late or no indication by motorists. The study provides insight to cyclist-
vehicle interaction in an emerging cycling network and encourages further research in the 
area of culpability and risk ratings. 

 
Introduction 

Under-reporting of cycling accidents and near-misses are an important factor in correctly 
assessing risks of cyclists worldwide, including Ireland. In 2009, 7 pedal-cyclists were killed 
on Irish roads; there were 21 serious injuries and 341 minor injuries to cyclists [1], while In 
Great Britain in 2010, 111 cyclists were killed, 2660 were seriously injured and 14,414 
received minor injuries [2, 3]. Table 1 presents the percentage of casualties reported by 
accident severity for Great Britain and The Netherlands [4]. The problem of under-reporting 
is clearly more prevalent for bicycle accidents than other modes of transport. The report [4] 
identifies the following to be the least likely indicants to be reported to the police: 
i) There was no other motorised vehicle involved in the accident; ii) The casualty was a 

child; iii) The injuries were slight; iv) An accident occurred in which the casualty 
contacted a doctor or casualty department on his own; and v) The accident occurred on 
a minor road. 

 

Certain manoeuvres and motor activities cause more accidents [5, 6] and most frequent 

event type observed was sideswipes (40.7%) (details in Table 2). A report from the Florida 
Department of Transport [6] conducted telephone interviews with 963 Florida residents 
gathered data about bicycle and pedestrian travel and collision involvement from randomly 
selected adults aged 18 years and older. These interviews found the following statistics for 
types of bicycle crashes (Table 3). 

Table 1. Percentages of casualties reported in accident adapted from [4] 

 Great Britain The Netherlands 

 Fatal Severe Slight Fatal Hospitalised Slight 

Passenger car 100% 89% 77% 96% 92% 33% 

Motorcycle/scooter 100% 70% 51% 94% 63% 13% 

Bicycle 100% 33% 21% 86% 31% 4% 

Pedestrian 100% 85% 67% 90% 56% 20% 

Total 100% 76% 62% 93% 60% 13% 

  

Table 2. Collision types and accidents adapted from [5] 

Collision Type Category (%) 

Sideswipe 40.7 

Merging from left 16.6 

Left turn across 16.6 

Cross Traffic 3.7 

Vehicle Door 3.7 

 

Table 3. Types of bicycle crashes by motor vehicle activity adaptetd from [6] 
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Motor Vehicle Activity 2002 1998 

Driver opened door of parked car 0% 0% 

Vehicle pulling out from parking space 2% 7% 

Vehicle backing up 7% 5% 

Motorist ignored stop sign or traffic 
signal 

16% 15% 

Vehicle turning in front 21% 17% 

Vehicle turning 26% 15% 

There are no statistics in Ireland relating types of cyclist crashes and fatalities by motor 
vehicle activity. Road Safety Authority (RSA) Ireland statistics for 2009 do show that from 
cyclist-car accidents there were 289 cyclist injuries and 4 fatalities. In the same year from 
cyclists-goods vehicle crashes there were 32 injuries and 3 fatalities. This shows that goods 
vehicles crashes with cyclists are much more dangerous as 8.6% of crashes resulted in 
fatalities compared with 1.4% of crashes with cars. A Dublin City Council report [7], Road 
Safety Plan 2009 -2012, finds that of the 427 collisions involving cyclists reported to the 
Garda in Dublin city from 2002-2006, only 11 involved fatalities. However, eight of these 
deaths were of cyclists killed by left-turning Heavy Goods Vehicles (HGV). Recognizing 
patterns such as these from the cycling network is vital to ensure the right policy can be put 
in place to reduce the chance of the most common types of cycle/motor vehicle collisions 
occurring and to correctly report minor accidents and close misses. Recent studies [8,9] 
indicate the a major barrier in promoting cycling is perceived risk, while the real risk of 
collision is found to be the single-most important negative factor when computing benefits of 
individual cyclists in an environment with low pollution levels [10]. Such risk can vary based 
on the choice of route [11] and geographical variation. Under such circumstances, it is 
important to report the risk perception of cyclists under normal day-to-day conditions of 
exposure to road conditions and this study reports one such test in Cork to provide better 
insight to cyclists’ perception of risk and real experience of risky situations using a diary-
based method.  The study is expected to start similar data collection for wider cycling 
conditions in different locations in Ireland. 

 

Methodological Background 

Using a method of recording event data where the data is gathered solely from the memory 
or written description of the participants of the study is ineffective and leads to inaccurate 
information [12]. People begin to forget most minor incidents and, on occasion, serious 
incidents immediately after they occur. This will lead to underreporting of incidents. 
Participants also tend to exhibit bias in their reporting of results due to their own agenda e.g. 
very rarely do people see themselves psychologically as the culpable party in an incident. A 
source of error or limitation of a study of this nature can be the Hawthorne Effect, which is 
the result of people who are aware they are being watched or studied in which they tend to 
not act naturally in situations but instead aim to act and produce results that they think the 
observers are looking for [13]. Due to the probable effect that the Hawthorne Effect would 
have on participants completing the fully and partially supervised tests, it was decided to 
carry out an unsupervised test consisting of participants, who cycle daily, to complete their 
daily cycling routine as normal. After each cycle they were required to fill in a “diary” log for 
one week. The participants were to include any notable incidents or anything else they felt 
worthy of noting in each diary entry. This test allowed for information to be gathered from 
cyclists which were likely to feel less under testing conditions and more natural. The 
participants were also asked to fill out a route type survey. This route type survey required 
volunteers to give a risk rating of 1-10 to the different sections of the route (Table 4).  Each 
diary entry includes the reporting of any incident that occurred during the cycle as well as a 
risk rating (A 10-point scale, ranging from “very little risk” to “life threatening”) and culpability 
rating (A 10-point scale, ranging from “other completely at fault” to “self completely at fault”) 
for each incident recorded. Incidents would include any accident, near accident, collision of 
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any nature and any other events which caused a notable reaction or risk rating. Cyclists 
could also provide any additional notes they felt necessary about their cycle. 
 
Table 4. Uncontrolled tests, Route Type Sections adapted from [14] 

 
 

 Route 
type code 

Description 
Route type 

code 

Description 

1 Intersection traffic signals straight on 15 Roundabout left turn 

2 /with cycling facilities 16 /with cycling facilities 

3 Intersection traffic signals right turn 17 Roundabout right turn 

4 /with cycling facilities 18 /with cycling facilities 

5 Intersection traffic signals left turn 19 Mini-roundabout 

6 /with cycling facilities 20 /with cycling facilities 

7 Intersection NO traffic signals straight 21 Residential street with parking 

8 /with cycling facilities 22 /with cycling facilities 

9 Intersection NO traffic signals right turn 23 Residential street without parking 

10 /with cycling facilities 24 /with cycling facilities 

11 Intersection NO traffic signals left turn 25 Busy road with bicycle lane 

12 /with cycling facilities 26 Busy road with bus and bicycle lane 

13 Roundabout straight on 27 Busy road without bicycle lane 

14 /with cycling facilities 28 Off-road cycle facilities 

 
The cyclist was then required to fill in the order in which any of the above elements occurred 
along their cycle path by completing a number sequence along a line as shown below: 
 

 
Figure 1. Sample route type for uncontrolled cycling study. 
 
Figure 1 shows a short example commuter route. The cyclists starts off on a busy road with 
no bicycle facilities, continues straight on through an intersection with traffic signals with no 
cycling facilities and then cycles on another busy road without cycling facilities, hence 27a. 
The next intersection has no traffic signals or cycling facilities and then there is a second 
signalised intersection with no cycling facilities – 1a. The cyclists then meets a busy road 
with a bicycle lane and finally makes a right turn at a signalised intersection with cycling 
facilities. It was noted to volunteers that the above chart will not cover all types of cycling 
routes exactly and a part of their route may not be included above as we are only focusing 
on specific types. Journey routes will vary from person to person depending on their distance 
and where their traveling to and from.  The diary reports provide qualitative data in the form 
of recording of incidents subjective, but. a more complete, contextually detailed description 
of cyclist’s perception of perceived risks, avoiding Hawthorne effects. The uncontrolled 
testing also produced quantitative data in the form of the route type sections and risk ratings.  
 
Risk Rating System  
 The scale of rating was from 1 – 10. A rating of 1 indicated a feeling of no risk at all. A 
rating of 10 indicated a feeling of severe risk (fear of severe accident being imminent). The 
rating scale was chosen from 1 – 10 over 1 – 7. The rating scale of 1 – 7 was used initially 
but this scale was discarded as it was found that the scale encouraged cyclists to provide 
relatively high ratings. Often incidents which seemed to be of very little risk were given a 
mid-scale rating of 3 or 4. The scale style seemed to cause participants to provide a mid-
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scale rating by default. Far too many incidents were incurring ratings of 6 and 7. These 
ratings were reserved for incidents of extremely high risk/fear of severe injury and should not 
have been so common. The risk rating scale of 1 – 10 was found to be more successful. The 
scale did not seem to promote mid-scale ratings as much i.e. if situation with low risk was 
rated it tended to be given a 1 or 2 on the scale. There were also fewer upper scale ratings 
i.e. 8 and above. Incidents and Rating Points which were given a rating of 8 and above were 
seen to be (via video footage and incident reports) incidents which would be considered high 
risk i.e. the ratings seemed warranted.  
  
Route Type Risk Rating Results 
There were 59 signalised intersections without cycling facilities and only 10 signalised 
intersections with cycling facilities. Intersections with and without cycling facilities received 
similar risk ratings of 3.97 and 3.67 respectively. Although there is no reduction in the 
average risk ratings provided for intersections due to the addition of cycling facilities, this 
does not mean that cycling facilities at intersections do not reduce perceived risk. It could be 
the case that the intersections with cycling facilities may be initially perceived as more 
dangerous than intersections without cycling facilities and this is why cycling facilities have 
been provided. The highest risk ratings (4.5) for intersections were given to an intersection 
with traffic signals and cycling facilities where the cyclist made a left turn. Intersections with 
no traffic signals or cycling facilities, where the cyclist went straight through, received a rating 
of 4.48. For Busy Roads and cycling facilities had highest average risk rating of 5.08, which 
decreased to 3.7 for busy roads with a bicycle lane and to 2.5 with a bus lane. This may 
stem from cyclists being even further segregated from motor traffic when travelling on a bus 
lane. Off-road cycling lanes had the lowest average risk rating of1.08. The further a cyclist 
was segregated from motorised traffic the safer they tended to feel, which agreed with [15]. 
Of the 21 roundabouts noted in diary (only 1 with cycling facilities) straight through 
manoeuvre with no cycling facilities was the most frequent, with the highest average risk 
rating of 5.04. For left turn at a roundabout, the average risk rating was 3.3 and the only right 
turn recorded at a roundabout received a risk rating of 4. All ratings for roundabouts were 
high and this route was not preferred by cyclists, possibly due to conscious avoidance 
related to high perceived risk. A study [16] found that roundabouts with a cycling facility are 
generally perceived as safer than roundabouts without a cycle facility. For Residential 
Streets and Parking, there was a high use of cyclists (59 in total), possibly due to lower 
vehicular traffic. Streets with parking had a higher risk rating (2.53) without parking (1.89). 
This may suggest that cyclists perceive parked cars as a hazard, possibly linked to the fear 
of parked cars opening their doors in the path of the cyclist. 
Of the 42 relevant incidents recorded in the cycle diaries, 52.4% occurred at intersections. 
The highest rated incident was cars turning right across a cyclist at a junction. There were 5 
of these incidents and they had an average risk rating of 8. Other notable incidents which 
recorded equally high average risk ratings of 8, but with lower frequency, were car doors 
opening in front of cyclist (3 nos) and 1 near head on collision. There were four incidents 
where a car side-swiped a cyclist. These had an average risk rating of 6.3. This manoeuvre 
was found to account for 40.7% of road incidents [5]. There were 5 incidents where motorists 
had stopped in a cycle lane, which received average risk rating of 3.6. There were 2 
incidents involving poor road surface conditions with an average risk rating of 3.5. All 
participants who recorded at least one incident made note in the diary of encountering poor 
road surfaces on their daily route. It was found before [8] that poor road condition were a 
major factor negatively influencing the perception of safety by 81% of the respondents in 
their survey. In total, 76.2% of the incidents recorded in the diary involved interaction with a 
motor vehicle, while interactions with pedestrians and cyclists both accounted for 9.5% of 
incidents. The average culpability rating for all incidents recorded in the diary was 1.59. 
Thus, cyclists see themselves as victims in mixed mode networks. An important finding from 
[8] was that 74% of the cyclists, who claim to be fully compliant with the rules of the road, 
feel that cycling is as safe as or safer than driving in Dublin. The same work also revealed 
that 87.5% of cyclists admit to breaking the rules of the road. The total average risk for all 
incidents recorded in the diary surveys was 5.6. There was a significant variation in the 
reporting of incidents. While 5 participants did not report any incidents in the week, , one 
volunteer recorded 13 incidents.  
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Discussion and Conclusion 
 The results indicate a number issues related to the cyclists and these are separately 
discussed below: 
Lack of Awareness: Several  incidents noted whether partially or fully related to motorists not 
being aware of cyclist’s presence. This can be due to blocked visibility and the positioning of 
the vehicle as well as the cyclist. It can also often be due to motorists’ lack of expectation in 
terms of interaction with a cyclist, leading to assumptions of safety when carrying out 
manoeuvres. 
 
Lack of Respect: Cyclists feel that in a several situations, motorists have an expectation that 
cyclists will yield and move out of their way. This may lead to manoeuvres perceived as 
aggressive by cyclists. Several diary entries touch the subject to no reduction in speed or 
any yielding seen from the drivers’ point of view and related to the topic of respect, even 
though a cyclist can be a driver as well and vice-versa. 
 
Lack of Space and Time: The lack of road space and manoeuvring time that is allowed to 
cyclists by motorists and vehicles passing uncomfortably close is a recurrent theme in the 
diaries. The notes extend to cyclists indicating that while waiting at traffic lights cars do not 
allow them adequate space. In some cases cyclists report that motorists try and cut across in 
front of them while waiting at the top of a traffic queue, allowing them to move off from the 
traffic lights first once they go green. In relation to lack of time given, multiple incidents 
involve claims that vehicles that have just pushed in front of them then proceed to suddenly 
brake. Motorists seem not to realise that braking times and manoeuvres are vastly different 
between cars and bicycles. 
 
State of Roads: Every completed diary contained at least one mention of the state of 
roads, and most included far more than one mention. Recurring complaints are present on 
subjects such as potholes, disagreeable experience of cycling over open drains, narrow 
roads and the hazards of cars being parked on either side of the road. All of these subjects 
are extremely common along most cycle routes several diary entries also highlight that 
cyclists are affected by manmade obstacles, both permanent and temporary. 
 
Vehicles Cutting Across Cyclists: This problem elicited the maximum reaction from the 
cyclists in the diary entries. The problem often occurs at junctions or where a turn off is 
present. Cyclists feel that drivers take no consideration of them when turning off a road or 
turning at a junction. Motorists seem to carry out the manoeuvre regardless of the cyclist’s 
position, seemingly assuming it is up to the cyclist to take the necessary evasive action. This 
involves cyclists having to brake abruptly as well as swerve. Cyclists often report that 
motorists find a way to cut across them even when travelling along straight roads, this tends 
to happen when motorists pass out cyclists and then cut sharply back across the cyclists 
path while also often reducing their speed notably as they have completed their passing out 
manoeuvre. These “cutting across” manoeuvres seem to happen far too regularly, especially 
due to the fact that if a collision does result from one of these incidents the probability of 
injury is high. 
Late or No Indication: There are numerous reports of cars intending to make a turn giving 
cyclists little no indication that they are doing so. Often this results in emergency evasive 
manoeuvres and sudden braking on the cyclist’s behalf as it is impossible for them to 
anticipate or prepare for the vehicle’s manoeuvre without fair warning.  
 
Although the observations in this paper relates to a study around the Cork region, the 
findings indicate that similar studies carried out in established (Dublin) or emerging cycling 
cities (Limerick) can benefit from such studies and more generalised behavioural patterns 
can be obtained from such future work, with several conclusions in this study being 
supported by further data. 
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