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Abstract 

Shared space is that “all street users move and interact in their use of space on the 
basis of informal social protocols and negotiations” (Hamilton-Baillie 2008). By 
minimizing demarcations, the dominance of motor vehicles reduces and it enables 
all users to share the space. As a result, drivers and cyclists have to reduce their 
speed, pedestrians watch more carefully to surroundings traffic. The purpose of 
shared space is to improve the road safety and build a pedestrian priority 
environment.  
 
But there are also concerns about the shared space safety. Since the roads are 
unregulated, they may become more dangerous to some pedestrians. The 
vulnerable pedestrians and designs have to be identified. 
 
This thesis explores the factors of shared space users and shared space itself to see if 
they will be potential dangers to the traffic. The case study focuses on two shared 
spaces in Stockholm city involving both residential area and famous tour site.  
 
The result shows that factors like gender, age, and partners do have different effects 
on traffic safety issues in shared space zones. But some factors like vehicle type, 
vehicle speed are not shown much difference in shared space zones. The thesis study 
gives detailed conclusions of the factors that can affect the shared space safety and 
suggestions on a shared space should be designed. 
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1. Introduction 

1.1 Overview and Motivation 

Traffic calming is an important part of traffic demand management (TDM). It is 
achieved by different physical designs, for example speed humps and level-up 
streets. The aim is to reduce the speed of motor-vehicle traffic and increase 
interactions between travellers. Also by traffic calming, the noise of vehicles and air 
pollutions can be greatly reduced. Shared space is one of the designs of traffic 
calming which is special for removing the regulation and separation on road spaces 
and road users.  
The idea of shared space has been first developed in the late 1960s in Delft, 
Netherlands. The Dutch government developed traffic regulations for ‘woonerfs’ in 
1976 (Streetswiki, 2014).The idea of shared space has also been considered by 
Michel Deronzier (1980), using the term ‘pedestrian priority’. But thanks to the 
‘Shared Space’ project of European Commission (2005), shared space is accepted by 
more countries. The leader of this project is the Dutch traffic engineer Hans 
Monderman and British urban designer Ben Hamilton-Baillie. Due to the great work 
by Hans Monderman and Ben Hamilton Baillie (2008), the shared space project is 
widely accepted by many EU countries and there are many successful cases, for 
example, the famous Exhibition Road in London and the Skvallertorget square in 
Norrköping (Wikipedia, 2014). 
But there are also some criticisms about the shared space. The traffic safety issue is 
the most critical one. One point of view is that with the shared space, pedestrians 
and cyclists will be more careful when crossing the roads and it will lead to a safer 
traffic condition. While the other point of view is that without the signs and signals, 
the roads will become more dangerous to the pedestrians and cyclists because it will 
be chaos (Hammond et al, 2012). Previous researches find that both situations exist 
in the shared space areas. 
Shared space users include pedestrians, drivers and also cyclists. People have 
different reactions to the unregulated traffic conditions due to their age, sex, ability 
to move or see, culture, education etc. (Kaparias et al, 2012). For example, Shared 
space can cause difficulty and danger to the disabled people because they may lack 
some necessary communications to the other travellers. Also, deaf people can’t hear 
the car horns in the shared space roads can be a danger to them.  
Since the shared space can provide both safety and danger. It is more important to 
find out what causes the danger. The factors of shared space users and shared space 
itself are therefore needed to be identified.  
The factors of shared space itself include street furniture, provision of landscaping 
(trees or chairs), shops etc. (Kaparias et al, 2012). For example, since there is no 
traffic signal, pedestrians have to watch out for the vehicles on the roads. If the 
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position of landscaping is bad, pedestrians may not be able to see the coming 
vehicles when they cross the road which is a very dangerous situation (Mairi 2011). 
On the other hand, the built of the shared space needs to remove some traffic 
facilities of the intersection such as railings, kerbs, and barriers. These facilities are 
very important especially to the people with vision problem. Without the guidance, 
they may risk more dangerous even if the drivers’ travelling speed is lower. 
Recent studies are mostly focusing on whether the shared space is safe. It lacks the 
study on what causes the unsafe conditions based on observation data. Therefore, in 
this thesis, these factors will be studied and identified to improve the safety of the 
shared space. 
 
 
 
 

1.2 Objective and Scope 

The objectives of this thesis are shown below: 
1) Study the behavior of shared space users in the shared space areas. The shared 

space is an unregulated area and people’s behaviors are also different from other 
areas. And it is the interaction between people that counts mostly in traffic safety 
issues in shared space.  

2) Find out the factors that may cause danger to shared space users. The factors 
concern the shared space users and shared space itself. And with these factors, 
conclusions of how to improve safety of shared space users can be given. 

 
In order to achieve the objectives, some steps are followed. 
� Study the related literatures on the definition of shared space and the safety 

issues concerning shared space.  
� Figure out all the relevant factors that may cause the traffic conflicts in shared 

space areas. 
� Design for data collection. Find out suitable shared space spots that satisfy all 

the factors to be collected and the positions for observation. Background study 
of the areas to see why they are made to be shared space. 

� Study the factors in relation to the conflicts in shared space. And finally give 
suggestions on how to improve the safety of shared space. 
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1.3 Thesis Organization 

This thesis involves 6 chapters which are shown below. 
� Chapter 1, Introduction, describes the background of shared space and the 

reason why it is necessary to study on this topic. Also in this chapter, objective, 
scope and thesis organization is presented. 

� Chapter2, Literature Study, focuses on the previous studies on shared space and 
its safety issues.  

� Chapter3, Methodology, introduces the data to be collected in the study and 
how to identify the traffic conflicts in the shared space areas. 

� Chapter4, Case Study Description, introduces the characteristics of two shared 
space spots in Stockholm. Also, in this chapter, details of video observation will 
be given. 

� Chapter5, Data Analysis, uses statistics analysis and regression model to find out 
the factors that cause danger to people in shared space areas.  

� Chapter6, Conclusion, gives conclusion to the study on how to improve the 
safety of shared space and suggestions on the direction of future study. 
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2. Literature Review 

In order to have a better understanding of the shared space related factors, it is 
essential to know what is shared space and what previous studies focus on the 
shared space safety issues. The literature review is also divided into two parts. The 
first part is to introduce the features of shared space. The differences between 
shared space and other road design and the travel behavior of the road users are to 
be found out. The second part means to see what features of the shared space have 
been studied and how much these features need to be valued.  
 

2.1 Shared Space Features and Objectives 

2.1.1 Shared Space Objectives 

Shared space is more a way of thinking and communicating than a design concept 
(Public Places, 2009). As mentioned above, shared space minimizes demarcations 
among all type of road users. All traffic travel on the same space called ‘shared 
space’. In normal road designs, each mode of traffic is given their own space of road. 
As a result, people become less focus on the users and spaces that do not belong to 
them. Also when they have conflicts with other mode of traffic, they lack the 
communication to the other users whether they will slow down and wait or just keep 
moving. If people are not concentrating enough to the surroundings when traveling, 
accidents are easy to happen. And if they absent the sense of communications, traffic 
conflicts might become traffic accidents. Therefore road users have to think more of 
the security of other users rather than only focus on their own space of road (Pieter, 
2013). That is how shared space helps to reduce the accidents.  
 
Shared space is also an improvement of pedestrian amenity. Shared space is usually 
designed in the center of a city which provides another objective of amenity to it 
(Mayor J, 2010). Shared space removes barriers between different modes of traffic 
which means pedestrians can move freely on the space. Also, there are many street 
furnitures on the shared space areas providing support, rest and pleasure to the 
pedestrians. This satisfies the needs of building a pedestrian oriented city. Shared 
space is not physically divided into different spaces by kerbs or lines. But sometimes, 
street furniture can help to stop vehicles from moving around (Hamilton-Baillie, 
2008). Many before and after studies shows, shared space roads are welcomed and 
attract more pedestrians (Ponsonby, 2012). 
 
Shared space is used for reducing vehicle speed and volume. Reducing vehicle speed 
is one of the main processes of increasing safety (Rob, 2007). There are usually speed 
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limit signs on the shared space road (it differs in different countries but usually lower 
than 30 km/h) (Zones T et al, 2005). Since most shared space road surface is made of 
bricks, on the ends of the roads, there is often a level up/down of roads (Agrawala M 
et al, 1997). Vehicles going into the shared space road have to slow down in order to 
reduce concussion from roads. More importantly, without regulations on the road, 
drivers drive more carefully and keep an eye on surroundings. Evidence shows that 
with these restrictions, the vehicle volume will be greatly reduced on shared space 
road if there is an alternative road (Ponsonby, 2012). With fewer volume and lower 
speed, shared space is more suitable for pedestrians to travel. 
 

2.1.2 Shared Space Features 

In this section, features of shared space are described. The design of shared space 
differs from case to case. But the following features are very common in many shared 
space zones. These features can help to understand the constitution of shared 
spaces.  
 
� Road surface 
 

 
Figure 1: Exhibition road in Britain 

Shared space roads are often made of bricks. It gives travellers more a feeling of a 
square than a normal road made of asphalt (Robin et al, 2006). When pedestrians 
travel on these roads, they feel more comfortable and relaxed. It not only increases 
the feeling of safety, but also reduces the speed of vehicles. Even without the speed 
limit, few vehicles travel faster than 30 km/h on these roads. 
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� Thresholds 
 

 
Figure 2: Shared space signs 

 

 
Figure 3: Shared space signs with speed limit 

Most shared spaces have signs on the thresholds mentioning people that they are 
entering the shared space zones. Some of them also have speed limits on the sign 
(Hamilton-Baillie, 2008). It both gives pedestrians information that they can travel 
more freely and reminds vehicles to travel carefully (Mairi et al, 2011).  
 

 
Figure 4: Level up/ down on shared space thresholds 

Due to different composition of roads, there is often a level up/ down on the ends of 
shared space (Agrawala M et al, 1997). This forces drivers to slow down when 
entering shared space zones.  
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� Street furniture 
 

 
Figure 5: Street furniture on shared space (seats, trees, lights) 

Street furniture is also a feature of shared space. The purpose is to increase amenity 
and create a comfort environment to attract more pedestrians. Street furniture 
includes trees, seats, street lights, trash cans, art sculpture etc. Street furniture can 
also work as a barrier to limit vehicles’ movements (Julian et al, 1993).  
 
� Parking 
Parking is not always allowed in shared space. For example in Sweden, most shared 
space areas allowed for parking and arrange parking lots for vehicles. But in 
Exhibition Road in British, parking is not allowed in that zone because it is one of the 
most famous attractions. Studies show that not allowing for parking or lack of 
parking lots may cause dangerous parking behaviors. Parking also needs to be 
managed appropriately. Otherwise it may affect pedestrians from moving freely and 
increasing too much vehicle traffic (Anderson et al, 2001). 
 
� Shop 
Shared space is often a great place for shops. Like street furniture, shops can provide 
comfort and attract more pedestrians to shared space zones. But it also depends on 
how the shared space meant to be used. For example, in UK, shared space is used 
more in tour sites for pedestrians to visit (Monderman et al, 2006). Shop is good 
choice to providing food and pleasure in these areas. In Netherlands, on the other 
hand, shared space is often used in intersections or zones with more traffic (Kraay et 
al, 1986). It works as a tool for traffic calming. Shops are not working so well in these 
areas. 

2.1.3 Underlying Assumptions of Shared Space 

Shared space is a very useful tool for traffic calming but it has certain assumptions to 
be satisfied. These assumptions are determinants if a shared space design will work. 
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� Culture effects 
 
1. Shared space requires the road users to have high degree of civilization to be 

responsible for others’ safety. When people traveling on shared space road, 
the only thing that works as a rule is their responsibility. No one have the 
priority of the road means that they can either rush to travel across the road 
or slow down and wait for others to pass. It relies on interaction between 
road users to make things work. On the other hand, it helps to build 
‘pedestrian oriented’ idea when there is no crosswalk on the roads(Reid S. 
DfT, 2009).  

2. But there are always drivers that don not follow traffic rules. Studies shows 
that around 15% of the drivers are not taking traffic regulations seriously and 
have a higher ratio of accidents (Verschuur, 2003). Some cyclists also ride 
very fast on the road no matter if it is crowded. These people can be a real 
danger especially in the shared space areas.  

 
� Danger is safe? 
 

1. Shared space creates unsafe feelings to the road users in the area so that 
they will behave more carefully. When people feel safe on the road, they may 
not pay much attention to the surroundings which can cause accidents. In 
shared space, pedestrians may appear anywhere on the road. This gives the 
drivers a feeling of unsafe to make them drive safe (Rob M et al, 2007).  

2. Although the feeling of unsafe can help drivers more focus, there are some 
critics. The first is that if it is ethical to make road users feel unsafe. The 
pleasant of travel is also their rights. The second is some drivers may behave 
badly under the pressure. Therefore, these kinds of drivers may cause more 
accidents than reducing them. The third is that certain kind of travellers may 
risk more in this situation than others. For example the children may watch 
less of the traffic than adults. Some old people can not move freely to avoid 
the traffic. Disabled people lack the communication with other road users 
(Jessica et al, 2012). 

 
 

2.2 Shared Space Safety  

� Vehicle Speed and Volume 
Articles concerning the safety issues of the shared space have been written since 
very early. Rob Methorst et al (2007) mainly discusses about the safety of shared 
spaced and some assumptions. A very simple data collection about the maximum car 
speed was given in this article to prove that shared space can help to reduce the 
vehicle speed and therefore, improve traffic safety. Similar discussions are also given 
by Mairi Joyce et al (2011) which collecting traffic data of previous volume and speed 
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in compare with the present shared spaces. The result also proves that shared space 
can reduce both the vehicle speed and volume.  
All these articles show a significant reduction in vehicle speed and volume in shared 
space zones. But just reducing the vehicle speed and volume doesn’t mean the 
shared space safety is improved. The results are very simplified. The causes of the 
accidents are not clearly identified. 
 
� Traffic Survey 
Many articles focus on shared space related concepts use traffic surveys to find out 
the potential danger to shared space users. One article (Reid S. DfT, 2009) made 
qualitative research in the form of interviews to record users' experience and views. 
This provides many evidence of the shared space from the traffic accident data, use 
of facilities, delay to pedestrians and opinions of users. For example, in the article, 
opinions towards shared spaces from disabled people are collected. Result shows 
that disabled people feel safer in overall navigation but feel danger in overall safety 
compared to traditional road design. In another article (Journal of Urban Design, 
2013), authors collect data from on-street questionnaires and use thematic analysis 
to find different people’s (different age, gender and disabled or not) opinion about 
shared space safety. The article finds out the vulnerable users according to the 
results. 
These articles using the traffic surveys can help to understand people’s feelings 
towards the shared space. It works especially well on certain groups of people. For 
example, the number of disabled people is very small which causes the difficulty on 
traffic observation or traffic accident analysis on them. Traffic survey on the other 
hand, can cover a larger amount of people and give more detailed information on 
some issues. But the disadvantage of traffic survey is that the results can be 
subjective without the support of the traffic facts. 
 
� Traffic Accident and Conflict 
There are also some articles concerning the analysis of traffic accident or conflict 
data. Jessica Edquist et al (2012) analysis different locations of traffic accidents for 
around 10 years before and after the application of shared space in their article. The 
results show differently in these locations. Some locations have significant reduction 
in traffic accidents while some locations show increases in traffic accident. It varies 
case to case. Weili Dong et al (2012), analysis the change in traffic conflicts in order 
to understand the change in road safety. In this article, the author categorized the 
traffic conflicts and use video observations to apply a before and after analysis. The 
case study in 5 shared spaces in UK also reports differently in changes of number of 
traffic conflicts.  
Articles basing on traffic accidents and conflicts make announcements of whether 
the shared spaces are becoming safer or not. But the results vary from site to site. 
Therefore, it is not enough just using the before and after study of traffic accidents or 
conflicts. It’s very necessary to find out the factors of shared space users and shared 
space designs that may cause the accidents. 
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� Simulation 
Simulation is often a good way to analysis the traffic conditions. But in analyzing the 
safety of shared space users, it doesn’t work so well. Robert et al (2012), use 
simulation method to apply a before and after study of an intersection changing from 
roundabout to shared space. Data was collected by both traffic survey and video 
observations. In this model, the spatial distribution of path choice is shown and is 
used to verify walking and driving positions. The speed distribution of the traffic flow 
on the intersection can also be viewed. Although the simulation model can reflect 
somehow the traffic speed and flow, the interactions between the travellers are very 
hard to simulate. While shared space is a road design where interactions between 
road users are so important, a simulation method is not appropriate. 
 
 
As mentioned above, there are unsafe traffic conditions in shared space basing on 
many before and after studies. But it lacks the study explaining how different factors 
can affect the traffic safety basing on traffic accident or conflict data. Therefore, this 
thesis will explore the relationship between traffic conflicts and different factors of 
road users and shared space designs. 
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3. Methodology 

In order to identify the safety of shared space areas, conflicts between each mode of 
traffic are used as a measurement. Traffic conflict is defined as “an event involving 
two or more road users, in which the action of one user causes the other user to 
make an evasive maneuver to avoid a collision” (Federal Highway Administration, 
1989). One way to classify the conflict is the Pedestrian-Vehicle Conflict Analysis 
(PVCA) developed by Kaparias et al (2010). It classifies the conflicts between 
pedestrians and vehicles into 4 grades. Each degree is measured by 4 factors. In this 
thesis, the PVCA method is also applied to analysis the conflict between pedestrian 
and cyclist, cyclist and vehicle.  
The PVCA method is consisted of three steps (Kaparias et al, 2013): 
1. Identify if a traffic behavior is a conflict. 
2. Measure the 4 factors in the process of conflict. 
3. According to the 4 factors, use the chart of grade to classify the severity of 

conflict. 

3.1 Identify Conflict 

According to the definition, a traffic conflict in shared space should satisfy the 
following conditions: 
1. At least 2 road users are involved in the event. In this shared space analysis, 

conflicts between different modes of traffic are analyzed. Therefore, the 
participants of conflicts should be among pedestrian, cyclist and vehicle. 

2. An evasive action should be taken. An evasive action means that the road user 
should at least change his speed or moving direction to avoid a collision.  

3. If an evasive action is not taken, a collision will occur. There are many actions 
taken by road users on the conflict zones. Sometimes an evasive action is not 
necessarily taken only because the travellers are being careful.  

4. The evasive action is caused by the other road user. Many factors can affect a 
traffic behavior. For example, the barrier on the road or an acquaintance on the 
other side can both change the path of a road user. But in a traffic conflict, one 
road user must be the cause of evasive action of the other.  

In shared space zones, although there is nowhere that a vehicle is forbidden to enter, 
usually some street furniture or parking lots work as a barrier to limit the access of 
vehicles. It also divides the zones into different areas for pedestrian or vehicles. On 
the areas where vehicle travels, pedestrians are also free to enter. Therefore these 
areas creating conflicts between vehicles and pedestrians are called conflict zones. 
Only in the conflict zones can a conflict happens.  
In summary, to identify a conflict behavior, the following steps should be taken: 
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changes for one level (for example, change from jogging to walking).  
� Class 2 (Medium). For vehicles and cyclists, acceleration or deceleration is 

between 2m/s2 and 3.45m/s2. The evasive behavior is still under control. For 
pedestrians, their status changes for two levels.  

� Class 3 (Heavy). For vehicles and cyclists, acceleration or deceleration is between 
3.45m/s2 and 8.5m/s2. The evasive behavior is less controlled and may also 
accompany with a change of direction. For pedestrians, their status changes for 
three levels.  

� Class 4 (Emergency). For vehicles and cyclists, acceleration or deceleration of 
evasive behavior is larger than 5.5m/s2 and not controlled. It’s an emergency 
situation and the moving direction of vehicles or cyclists is most likely to change. 
For pedestrians, their status changes for four levels.  

 
Factor C. Complexity of evasive action. 
This factor is to identify the actions taken in an evasive behavior. Two separate types 
of evasive action are changing the speed and changing the direction. For the 
changing of direction, vehicles need to change for more than 30 degrees to be 
considered a change of direction for better counting. Pedestrians and cyclists need to 
change for at least 45 degrees.  
� Class 1 (Simple). The evasive behavior contains one of the two separate types of 

action. It means that the road user changed their speed or changed their 
direction to avoid collision. 

� Class 3 (Complex). The evasive behavior contains both of the two separate types 
of action. It means that the road user changes both their speed and the direction 
to avoid collision. 

 
Factor D. Distance to collision. 
Distance to collision is the distance between the point where the collision is 
supposed to happen and the point where road users begin to the evasive behavior. It 
is defined closely related to the length of the vehicle involved in the accidents. The 
vehicle length is given as: truck (8m), van (3m), car (2m), bicycle (1 m). 
� Class 1 (Far). The distance to collision is far and road user has more space to deal 

with conflict. For conflict between car and cyclist, the distance is larger than 2 
vehicle lengths. For conflict involving pedestrians, the distance is larger than 1 
vehicle lengths.  

� Class 2 (Medium). The distance to collision is fewer and road user has less space 
to deal with conflict. For conflict between car and cyclist, the distance is 
between 1 - 2 vehicle lengths. For conflict involving pedestrians, the distance is 
between 0.5 - 1 vehicle lengths. 

� Class 3 (Short). The distance to collision is very short and road user doesn’t have 
much space to deal with conflict. For conflict between car and cyclist, the 
distance is shorter than 1 vehicle lengths. For conflict involving pedestrians, the 
distance is shorter than 0.5 vehicle lengths. 
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3.3 Classify Conflicts 

With the four factors, the severity of traffic conflicts in shared space can be classified. 
The chart shows how the conflicts are divided into 4 grades basing on the factors 
(Kaparias et al, 2013). 
 

Table 1: Grading for traffic conflicts 

 

 

 

 
From the tables above, it can be seen that in grade 1 conflict, both factor B and D are 
smaller than class 3 while all the classes of factor A and C are involved in every 
grades. It means that factor B and D are the deterministic factors and are given more 
weights in deciding the grades of traffic conflicts. It is reasonable because factor C is 
more a description of way of actions and factor A is not directly describe the severity 
of a traffic situation. And when a conflict happens, if both road users are making 
evasive behaviors, the more serious conflict will be recorded. With the three steps, 
conflicts between pedestrians, vehicles and cyclists are given a certain grades. 
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4. Case Study Description 

4.1 Spots Description 

Shared space is very popular in European countries. More and more cities have 
introduced shared space to create a better environment for pedestrians. In Sweden, 
shared space is often used near the residential areas rather than famous tour sites. It 
works as a traffic calming tool to reduce the speed of vehicles and providing a 
pleasant atmosphere to the residences living around. In Stockholm city, there are 
altogether two roads designed to be shared space. The case study is based on two 
types of roads in Stockholm where one is a signed shared space areas and the other 
is an area without traffic signals and zebra crossings (unregulated area). 
 

4.1.1 Shared Space Spots 

The first spot is a shared space road called Grafikvägen near Gullmarsplan subway 
station in Stockholm. The road is connecting a big residential area and there is a lot 
of traffic going through every day. Next to the road is a shared space square with 
some street furnitures(trees and art sculptures) stopping vehicles from entering. On 
the threshold of the road, shared space signs are placed. There is a level up on road 
surface on the threshold. On the north side of the road, there is a zebra crossing 
before the shared space zones. When vehicles enter the shared spaced zones, they 
have to reduce their speed due to the crossing.  

 
Figure 7: Shared space location on map (Google map, 2014) 
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Another shared space zone planned to be studied is a shared space road called 
Förmansvägen near Årsta light rail station in Stockholm. The road is inside the 
residential area but there is very few traffic on the shared space road. Next to the 
road is a small park for kindergarten. There are some street furnitures(chairs, lights, 
and trash bins) on the road dividing the road into different spaces. On the threshold 
of the road, shared space signs are placed. There is a level up on road surface on the 
threshold. In the middle of the two shared space roads, there is an intersection 
which has zebra crossings.  
 

 
Figure 10: The second shared space location on map (Google map, 2014) 
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On the west side of the road, there are shops and parking lots. Parking lots and kerbs 
provide a barrier for pedestrians on this side from conflicts. On the other side of the 
road is a public square with some flower shops and street furniture. The subway 
station is on this side of road. Every day, many pedestrians come through the street 
to the subway station or travel to visit attractions. Bicycles and vehicles also travel a 
lot across this street. The main conflict is among pedestrians, vehicles and cyclists.  
 

 
Figure 14: Flower shops and street furniture on square and parking lots on the other 

side 

Comparing the two spots, spot 1 is designed to be shared space with the features of 
traffic signs on thresholds, special road surface, unregulated in the conflict zone, 
shops, parking and street furniture. People can identify the shared space area easily 
by the road surface and the traffic signs. For spot 2, it is not designed to be shared 
space. But it has many features similar to spot 1. The differences are spot 2 has kerbs 
on the side of the road to separate the pedestrians and vehicles. Also, the road 
surface on spot 2 is the same as other roads. People may not realize they come to an 
unregulated zone.  
 

4.2 Data Collection 

In order to get data to identify traffic conflicts and factors, video observation is used 
in this case study. The video camera tower is set on the side of the road (shown in 
figure 8 and 13) to cover the whole conflict zones and also being able to see the 
behavior and characteristics of road users. Different time periods will cause different 
types of conflicts. Weekday and weekend also have different traffics. Therefore, the 
observations should cover all these time periods to have a better view of traffic 
conflicts.  
Since video observation and data analysis will take up a very large amount of time, 
video observation in each spot is 18 hours from 8:00 to 17:00 on one Thursday and 
Saturday. Video observation for spot 1 is on April 17 and 19, 2014. Video observation 
for spot 2 is on April 10 and 12, 2014. 
In the video observations, the following factors are recorded: 
1. The conflict zones of each spot. In order to identify a traffic conflict, the conflict 

zone must be given. For spot 1, the conflict zone is 45m*6m area shown on figure 
8. For spot 2, the conflict zone is 7.5m*22.5m area shown on figure 13. 
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2. Identify conflicts and its factors. Base on the methodology given on Chapter 3, 
identify traffic conflicts from video observations and factors for classification. 

3. Time of conflicts. Record the time when conflict happened can help to see the 
distribution of conflicts around the day. And it will be easier to compare between 
two spots. 

4. Age, gender of road users. When conflict happened, record the age and gender of 
people who makes an evasive action. Since it is hard to observe drivers’ 
characteristics from the video, record the other road user’s age and gender if 
vehicle involved. Basing on the clarity of camera, age can be divided into three 
groups: Child (class 1), Adult (class 2) and Elder (class 3). Gender is divided into 
two groups: Female (class 0) and Male (class 1). 

5. Type of conflicts. Three modes of traffic on the road will create three modes of 
conflicts: Pedestrian & Vehicle (class 1), Pedestrian & Cyclist (class 2) and Vehicle 
& Cyclist (class 3).  

6. Disabled pedestrians. As mentioned before, disabled people often risk more 
danger in shared space than others due to a lack of communication. It is classified 
into two groups: Disabled people (class 1) and healthy people (class 0). 

7. Travel in groups. For pedestrians and cyclists, sometimes they travel with their 
companions. It may lead to distracting on the traffic and risk conflicts. Here it is 
classified into two groups: Travel in group (class 1) and Travel alone (class 0). 

8. Shop, parking and street furniture. These three factors are very important 
features in shared space. Both observed spots involved the three. The factor 
‘shop’ is to see if the conflict happens near a shop or a pedestrian is coming 
to/from a nearby shop. It is classified as: Shop (class 1), No shop (class 0). The 
factor ‘parking’ is to see if the conflict happens near a parking lot. Sometimes 
parking lot can block the view of pedestrians and cause risk to them. It is 
classified as: Parking (class 1), No parking (class 0). The factor ‘street furniture’ is 
to see if the conflict happens next to a street furniture. It is classified as: Street 
furniture (class 1), No street furniture (class 0). 

9. Vehicle/cyclist speed. Vehicle speed is an important factor in shared space 
analysis for safety issue. In this case study, since the traffic conflicts could happen 
anywhere in the conflict zone, it is very hard to get exact vehicle/cyclist speed 
from video observation or detection. But given that both spots have very good 
ways to reduce the speed (see Chapter 4.1), the vehicle/cyclist speed in the 
conflict zones can be approximately classified as 15 km/h, 10 km/h and 5km/h.  

10. Pedestrian density. This factor is measuring the density of the pedestrians on the 
whole area when a conflict happens. It also takes the pedestrians along the 
conflict zones into account. Studies show that the pedestrians on surroundings 
do have an impact on the behavior of drivers. When there are many pedestrians 
along the road, drivers tend to drive more carefully than before. For spot 1, the 
whole area is 25m*45m. For spot 2, the whole are is 17m*22.5m.  

11. Vehicle type. Different vehicle types can have different rates of conflicts. The 
distance to collision factor (factor D) also relies on the type of vehicles. In this 
case study, it is classified as 4 groups: No type for pedestrian & cyclist conflict 



22 
 

(class 0), car (class 1), van (class 2), truck (class 3). 
12. Hourly traffic volume for three traffic modes. By recording the hourly volume, the 

ratio of conflicts in each traffic mode is able to be calculated.  
13. Congestions. Sometimes, there is congestion on the conflict zones. When this 

happens, there are many conflicts between pedestrians and vehicles. Almost 
every pedestrian passing the conflict zones are risking conflicts. It is meaningless 
to record these conflicts. Therefore, a factor of congestion is introduced when a 
serious of conflicts happen due to the congestion. It is classified into three groups: 
No congestion (class 0), small congestion – 10 grade 1 conflicts (class 1), medium 
congestion – 20 grade 1 conflicts (class 2) and big congestion – 40 grade 1 
conflicts (class 3). 

 
Below figures show how the conflicts are classified and recorded in real data 
observation.  
 

 

Figure 15: Grade 1 conflict 

 
In figure 15, conflict happens between a female pedestrian and a car. Pedestrian 
coming from the supermarket makes an evasive action to avoid collision with car. 
Factors for conflicts are 1,1,1,1 and grade 1 conflict. Other factors recorded are 16:02, 
adults, female, pedestrian-vehicle conflict, healthy, alone, parking, shop, no street 
furniture, 5 km/h, 9 pedestrians, and vehicle type is car.  
 

 
Figure 16: Grade 2 conflict 
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In figure 16, conflict happens between a female pedestrian and a van. Pedestrian 
coming from square makes an evasive action to avoid collision with van. Factors for 
conflicts are 1,2,1,2 and grade 2 conflict. 
 

 
Figure 17: Grade 3 conflict 

 
In figure 17, conflict happens between three female pedestrians and a bicycle. 
Bicycle makes an evasive action to avoid collision with pedestrians when they are less 
than half of bicycle length. Factors for conflicts are 2,2,1,3 and grade 3 conflict. 
 

 

Figure 18: Grade 4 conflict 

In figure 18, conflict happens between a taxi and a bicycle. The taxi suddenly moves 
and the bicycle have to take a sharp brake to avoid collision with taxi when they are 
less than half of bicycle length. Factors for conflicts are 3,4,1,3 and grade 4 conflict. 
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5. Data Analysis 

Data analysis is to combine statistics analysis and regression model to find out the 
factors that may cause the traffic conflict and have influence on its severity.  
 

5.1 Overview Conflicts 

In this part, an overview of number of conflicts and its severity is analyzed on the 
two spots. The below tables show the grades of conflicts in relation to the time 
periods for each spot. 
 

Table 2: Grades of conflicts in spot 1. 

 
*Number of conflicts in brackets stands for conflicts caused by congestions 

 
From the table can be seen that spot 1(shared space) has very large number of 
vehicles and pedestrians. Very few bicycles travel through the conflict zone. The total 
ratio of conflicts (including the conflicts caused by congestions) per pedestrian on 
weekday is 13.5% and on weekend is 7.3%. If not taking the conflicts caused by 
congestions into account, the conflicts per pedestrian is 6.4% on weekday and 6.2% 
on weekend which are very close to each other. It means that the congestion 
problem on weekdays is the main cause of conflicts in this shared space spot. 
According to the observation, the conflict zone can become a bottleneck when a 
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large number of vehicles coming into the shared space area. Parking and taxies on 
the side of the road is the main cause of congestion.  
Comparing the two days, number of pedestrians is very close before 15:00. But the 
number of vehicles and the ratio of conflicts have much difference. When the 
average number of vehicles per hour is reduced by 100, the ratio of traffic conflicts 
per pedestrian also reduced for around 7%. This also shows that vehicles have more 
influences on traffic conflicts in shared space. The following regression model results 
also proved it. The hourly number of conflicts is dependent variable and the hourly 
number of vehicles is independent variable. 
 

Table 3: Regression between vehicle number and conflicts for spot 1 

 

 
The R square is 0.85 which is very high with the absolute value of t-test much larger 
than 1.96. It means that the result is statistical significant and for spot 1, the 
relationship is shown below: 
                             (5:1) 
 

 
Figure 19: Ratio of conflicts per pedestrian (with congestion conflicts) 
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The figure shows how the ratio of conflicts changes over time. In figure 19, both days 
show similar trends of changes in conflict ratio. That is in the morning, noon and 
evening peak hours, the ratio of traffic conflict is also higher. It can be explained that 
in the peak hours, people are travelling more urgent than in the other time period. 
On weekdays for example, the purpose of travelling is going to/ from work or school 
and people are travelling faster and careless than usual. Also from figure 19 can be 
seen that the change of ratio of conflicts during the weekday is smaller than that on 
weekends. It has the same reason that people are travelling more anxiously on 
weekdays than weekends. On weekdays, compared to the peak hours, travellers in 
the shared space zones on the other time periods are more casual. They are not 
travelling in a hurry and have a lower risk of conflicts. On weekends however, people 
travel most of the time for leisure. Therefore it doesn’t change much in ratio of 
conflicts.  
 
For the severity of conflicts on the two days, only one conflict is in grade 4. It means 
that this conflict is very dangerous and may turn into an accident. For the other three 
grades of conflicts, ratio between grade 1 and grade 2 is about 3.7:1(without the 
congestion conflict), and the ratio between grade 2 and grade 3 is about 4.8:1.  
 
A regression model is also used here to find out the relationship between 
explanatory variables and severity of conflicts. From the number of conflicts can be 
seen that each grade of conflicts has much difference from others. The class 1, 2, 3 
and 4 can’t explain the severity of conflicts by themselves. Therefore, an exponential 
function is used for dependent variable as: 
                                  (5:2) 
 
The explanatory variables are pedestrian density, vehicle speed, gender, disabled or 
health, alone or group, park, street furniture, and shop. The value of factors ‘gender, 
disabled or health, alone or group, park, street furniture, shop’ are the number of 
their classes which are all dummy variables (see Chapter 4.2). 
 
 

Table 4: Regression of severity of conflicts for spot 1 
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It can be seen that all the explanatory variables have absolute t-test values lower 
than 1.96 and the R square about 0.016 which is very low. This means for spot 1, the 
severity of conflicts has no clear relationship with these tested factors.  
 
 
 

Table 5: Grades of conflicts in spot 2 

 
*Number of conflicts in brackets stands for conflicts caused by congestions 

 
For spot 2, since it is a famous tour site, there are certain amounts of traffic in all the 
three modes. The pedestrian flow is much larger than the other two modes. For the 
total number in two days, the ratio of pedestrian : vehicle : cyclist is around 10:2:1. 
There is only one congestion happened in the two days. The total ratio of conflicts is 
around 5.7% in the weekday and 4.1% in weekend. In fact, there are many conflicts 
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between vehicles and cyclists, the ratio of conflicts per pedestrian should be even 
lower. But still, they are lower than that in spot 1. It is due to less vehicle volume. It 
can be seen that the vehicle volume has a higher weight in affecting the ratio of 
conflicts than other modes. It can be proved by the figures below. There are 0 
conflicts on grade 4 which means no serious traffic conflict happens. But the ratio of 
number of conflicts between two continuous grades is lower. Ratio between grade 1 
and grade 2 is about 3.3:1 (without the congestion conflict), and the ratio between 
grade 2 and grade 3 is about 3.5:1. It means that when the total number of conflicts 
is the same, the severity of conflicts in spot 2 is much higher than spot 1. This means 
that the severity of conflicts in spot 2 is higher than spot 1.  
 

Table 6: Ratio of conflicts between grades 

 

 
Figure 20: Ratios of conflicts and three modes changes over weekday 
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Figure 21: Ratios of conflicts and three modes changes over weekend 

 
In the two figures, the volumes of three modes per hour are divided by their total 
volumes to be seen their trends clearer. In figure 20, the vehicle has the closest trend 
with the ratio of conflicts over time. And in figure 21, the trend of ratio of conflicts is 
more like the combination of trends of vehicle and bicycle. 
Unlike spot 1, the ratios of conflicts in spot 2 in two days both get to their peaks on 
around 11:00 and start to decrease. It may be due to the location of spot 2. Spot 2 is 
located in the center of the city for tourist attractions and not so many people travel 
across this area to work. Even in morning rush hours, the number of pedestrian is not 
the highest of the day. But when people get to work, they may have to travel across 
this spot for office affairs. When people have such affairs to be done, they tend to 
travel careless and cause more traffic conflicts.  
The relationship between number of vehicle and conflicts is also tested by regression 
model shown below.  
 

Table 7: Regression between vehicle number and conflicts for spot 2 
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The result is very similar to the spot 1. The R square is 0.83 which is also very high. 
The absolute value of t-test of vehicle number is much larger than 1.96. But the t-test 
for intercept is not that significant which is a bit lower than 1.96. The relationship can 
be show below: 
                             (5:3) 

 
By analyzing the type of conflicts, the cyclists are reported for more severe conflicts 
than the other two modes. In all the 27 conflicts in grade 3, 12 conflicts have cyclists 
involved. The ratio of cyclist involved in grade 3 conflict is 44.4% while the ratio of 
cyclist conflicts in all grades in spot 2 is only 29.2%. Cyclists are easy to be involved in 
severe conflicts because of its high mobility. Cyclist sometimes makes an evasive 
action when they are very near to the collision point. And in these two spots, cyclist 
rides almost as fast as vehicles, sometimes even faster. The only grade 4 conflict 
during the whole video observation is also made by a cyclist. All these features make 
cyclists to be risky. 
 
A regression model is also used here to test the severity of conflict in relationship to 
the factors. The result is shown below. 

Table 8: Regression of severity of conflicts for spot 2 
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Among all the variables, only the factor ‘Gender’ shows an absolute t-test value 
larger than 1.96. But the R square ratio is very low showing a low fitness of the 
model. Therefore, the result is not significant and same as spot 1, the factors can’t 
explain the severity of conflicts. 
 
A regression model of severity of conflicts of the combination of the two spots is also 
tried here with a new variable ‘location dummy’. It is a dummy variable to identify 
the different locations of the two spots with 1 stands for spot 1 and 0 stands for spot 
2. The results are shown below. 
 

Table 9:  Regression of severity of conflicts for spot 1 and 2 

 

 
Although the r-square value is still very low, the t-stat values of ‘gender’ and ‘vehicle 
speed’ are within 90% confident level. It’s reasonable because the average speed in 
spot 2 is higher than spot 1 and the severity of conflicts is also higher. Also male 
usually walk faster than female and they tend to be more aggressive when facing a 
conflict.  
The r-square of the regression models are all very low which is predictable because 
human behaviors are often hard to model. Sometimes people have conflicts with 
other travellers for no particular reasons. The t-statics of location dummy variable 
show that the effect of location to severity of conflicts is not statistical significant. But 
spot 2 on average do have more severe conflicts than spot 1. Also many variables are 
not significant because they may have effects on whether there will be a conflict but 
not the severity of conflicts. And this is also what the following factor analyses will 
explore. 



32 
 

5.2 Analysis of Factors and Underlie Conflict Behaviors 

Different factors have different effects on the total number of conflicts or the severity 
of conflicts. In this part, factors are divided into three parts and analyzed: pedestrian 
& cyclist factors, vehicle factors and environmental factors. Each factor is studied to 
find out if it is related to the traffic conflicts and what are the underlie conflict 
behaviors of the factors. 
 

5.2.1 Pedestrian and Cyclist Factors 

The pedestrian & cyclist factors are factors that describe the characteristics of 
pedestrians and cyclist. It includes the factor ‘age’, ’gender’, ‘disability’, and ’alone or 
in group’.  
Due to the limitation of video camera, age can be only divided as: child, adult and 
elder. Most of the travellers in the two spots are adult. There are also some old 
pedestrians and very few children. Children and elders could be the vulnerable 
travellers that need to test.  
 
� Children  
In spot 1, altogether 12 conflicts are reported to be involved with children with 6 
grade 1 conflicts and 6 grade 2 conflicts. The ratio of conflict severity is very high 
since the total conflicts between grade 1 and 2 in spot 1 is around 3.7:1. One third of 
the children travel alone without their parents’ accompanies.  
 

Table 10: Ratio of conflicts for children between grades (spot 1) 

 
In spot 2, altogether 15 conflicts are reported to be involved with children with 11 
grade 1 conflicts and 4 grade 2 conflicts. The ratio is about 2.7:1 which is close to the 
average ratio in spot 2. Only one child travels without accompany.  
 

Table 11: Ratio of conflicts for children between grades (spot 2) 
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Figure 22: Children involved conflicts 

 
Comparing the two spots, since the shared space gives pedestrians the feeling of 
safety and comfort, sometimes parents are not paying much attention to their 
children’s safety issues in shared space areas. As a result, children may risk more 
danger and become vulnerable travellers in shared space. 
 
� Elders and disabled pedestrians 
Most of the disabled pedestrians reported in the case study are elders who have 
difficulties in walking (only two of them are adults). Therefore, the two factors are 
discussed together here.  
In spot 1, altogether 76 conflicts are reported to be involved with elders with 60 
grade 1 conflicts, 14 grade 2 conflicts and 2 grade 3 conflicts. The ratio between 
grade 2 and 3 is higher than the average. It means that heavy conflicts are seldom 
happen to the elders in the shared space spot. Around 22% of elders travel with the 
company of others. The disabled people take up about 16% of all with only grade 2 
conflict. 
 

Table 12: Ratio of conflicts for elders between grades (spot 1) 

 
In spot 2, altogether 62 conflicts are reported to be involved with elders with 50 
grade 1 conflicts, 8 grade 2 conflicts and 4 grade 3 conflicts. The ratio between grade 
1 and 2 is higher than the average. It means that fewer medium conflicts happen to 
the elders in this spot. The ratio between grade 2 and 3 is a bit lower than average 
which is within the range error. Around 21% of elders travel with the company of 
others. The disabled people take up about 10% of all. But one grade 2 conflict and 
one grade 3 conflict are reported for disabled elder pedestrians.  
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Table 13: Ratio of conflicts for elders between grades (spot 2) 

 
 
 

 
Figure 23: Elder involved conflicts 

Comparing the two spots, shared space has an advantage that it is good at reducing 
the high grade traffic conflicts to elders and disabled pedestrians. Since the drivers 
tend to drive more carefully in shared space, severe traffic conflicts seldom happens 
to old people and disabled people. But for spaces like spot 2, more severe conflicts 
may happen to these people because there are no signs of shared space. Drivers may 
not be so careful when crossing the zone. 
 
� Gender 
In spot 1, altogether 170 conflicts are reported to be involved with female with 130 
grade 1 conflicts, 32 grade 2 conflicts and 8 grade 3 conflicts. For male, 257 conflicts 
are reported with 191 grade 1 conflicts, 55 grade 2 conflicts, 10 grade 3 conflicts and 
1 grade 4 conflict. Male has much more conflicts than female but female appears to 
be involved in more serious conflicts.  
 
 

Table 14: Ratio of conflicts for gender between grades (spot 1) 

 
In spot 2, altogether 190 conflicts are reported to be involved with female with 144 
grade 1 conflicts, 40 grade 2 conflicts and 6 grade 3 conflicts. For male, 243 conflicts 
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are reported with 191 grade 1 conflicts, 54 grade 2 conflicts and 21 grade 3 conflicts. 
Similar to spot 1, male has much more conflicts than female. And as the table shows, 
male in spot 2 have risks for more severe traffic conflicts than female. 

Table 15: Ratio of conflicts for gender between grades (spot 2) 

 

 
Figure 24: Female involved conflicts 

 

 
Figure 25: Male involved conflicts 

Comparing the two spots, both unregulated spaces have more conflicts with males. It 
can be explained that males have fewer interactions with other road users and are 
more aggressive in unregulated areas than females. Also, in unregulated areas but no 
shared space, males risk for more severe traffic conflicts. 
 
� Alone or in group. 
In spot 1, altogether 106 conflicts are reported to be involved with group of people 
with 83 grade 1 conflicts, 22 grade 2 conflicts and 1 grade 3 conflicts. 47% are males 
and 53% are females. The number of heavy conflicts is greatly reduced. It means that 
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traveling in pairs in shared space can have lower risk for severe traffic conflict. 
 

Table 16: Ratio of conflicts for group pedestrian between grades (spot 1) 

 
In spot 2, altogether 103 conflicts are reported to be involved with group of people 
with 74 grade 1 conflicts, 25 grade 2 conflicts and 4 grade 3 conflicts. About 47% are 
males and 53% are females. The number of heavy conflicts is also greatly reduced.  
 

Table 17: Ratio of conflicts for group pedestrian between grades (spot 2) 

 

 

Figure 26: Group pedestrians involved conflicts 

Comparing the two spots, traveling in pairs in unregulated areas can greatly reduce 
the risk of severe traffic conflict. It is reasonable because drivers and cyclists tend to 
drive more careful in unregulated zones when they observe a group of pedestrians in 
the front. Also people travelling together will remind each other from severe 
conflicts.  
 



37 
 

5.2.2 Vehicle Factors 

Vehicle factors describe factors that are related to vehicles. It involves the factor of 
‘vehicle speed’ and ‘vehicle type’. 
As mentioned in chapter 4, vehicle speed is divided into 3 classes: 5km/h, 10km/h 
and 15km/h. The first class is about the same speed as pedestrian walks. The second 
class is about the speed as pedestrian jogs. The third class is about the speed as 
pedestrian runs. 15km/h is the speed to be tested in the two spots. Very few vehicles 
travel to 20km/h in the two spots (It happens only in the morning when there is no 
pedestrian on the road).  
 
� Vehicle speed 
In spot 1, the average travel speed of vehicles when conflict happens is about 
6.2km/h with 77% vehicles’ speed as 5km/h, 22% vehicles’ speed as 10km/h and 1% 
vehicles’ speed as 15km/h. This speed is very low even in shared space areas. It may 
be caused by too much vehicle traffic and the congestions. For the 4 vehicles 
travelling in 15km/h, 3 grade 1 conflicts and 1 grade 2 conflict are reported.  
 

 
Figure 27: Speed distribution in conflicts (spot 1) 

In spot 2, the average travel speed of vehicles when conflict happens is about 
9.5km/h with 24% vehicles’ speed as 5km/h, 61% vehicles’ speed as 10km/h and 15% 
vehicles’ speed as 15km/h. This speed is fine: not being too slow or being too 
dangerous. For the 65 vehicles travelling in 15km/h, 47 grade 1 conflicts, 10 grade 2 
conflicts and 8 grade 3 conflicts are reported. The number of heavy conflicts is very 
large.  
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Figure 28: Speed distribution in conflicts (spot 2) 

 

Figure 29: 15km/h vehicle speed involved conflicts 

Comparing the two spots, shared space works better in reducing the vehicle speed 
than other spots. It meets the objectives of designing shared space. But in the 
unregulated but not shared space areas, high speed vehicles can cause more severe 
traffic conflicts. It needs to be watched out for. 
 
� Vehicle type 
In spot 1, altogether 423 conflicts are reported to happen with vehicles involved. 
Among them, 380 are cars, 33 are vans and 10 are trucks. For vans, 24 grade 1 
conflicts, 6 grade 2 conflicts and 3 grade 3 conflicts are involved. And for trucks, 8 
grade 1 conflicts and 2 grade 2 conflicts are reported. The ratio of conflicts is normal 
within the range of error.  
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Table 18: Ratio of conflicts for van and truck between grades (spot 1) 

 
In spot 2, altogether 354 conflicts are reported to happen with vehicles involved. 
Among them, 293 are cars, 47 are vans and 14 are trucks. For vans, 28 grade 1 
conflicts, 16 grade 2 conflicts and 3 grade 3 conflicts are involved. And for trucks, 8 
grade 1 conflicts, 3 grade 2 conflicts and 3 grade 3 conflicts are reported. The ratio of 
medium and heavy conflicts for trucks and vans is much higher than the average ratio. 
It means that with the increase of vehicle types, the severity of traffic conflict also 
increases.  
 

Table 19: Ratio of conflicts for van and truck between grades (spot 2) 

 

 
Figure 30: Van involved conflicts  
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Figure 31: Truck involved conflicts 

 
Comparing the two spots, the vehicle type factor has much more influences on 
conflicts in spot 2 than in shared space. In the unregulated but not shared space 
areas, big vehicles are easier to run into severe traffic conflicts than small ones. The 
reason may be that in shared space, big vehicles like trucks and vans are not allowed 
to park in that area. But in unregulated but not shared space zones, tracks and vans 
often park on the side of the road which cause more severe conflicts to the 
pedestrians because the distance to collision can be very short.  
 

5.2.3 Environmental Factors 

Environmental factors describe the factors that affect road users’ behaviors on their 
surroundings. It involves the factor of ‘parking’, ‘shop’ and ‘street furniture’ and 
‘pedestrian density’. 
 
� Parking, shop and street furniture 
In spot 1, the number of factors of parking, shop and street furniture are 60.6%, 28.3% 
and 39.3%. Parking is involved in most of the conflicts in the shared space. The 
number of grades of conflicts is shown below: 
 

Table 20: Grades of conflicts for parking, shop and street furniture in spot 1 
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Table 21: Ratio of conflicts for parking, shop and street furniture between grades (spot 1) 

 
From the table can be seen that shops have slight more medium conflicts and street 
furniture have more heavy conflicts than average.  
 
In spot 2, the number of factors of parking, shop and street furniture are 47.3%, 36.7% 
and 23.6%. The ratio is different to the shared space due to different physical designs. 
But still, parking is the most common factor in conflicts. The number of grades of 
conflicts is shown below: 
 

Table 22: Grades of conflicts for parking, shop and street furniture in spot 2 

 

Table 23: Ratio of conflicts for parking, shop and street furniture between grades (spot 2) 

 
From the table above, it can be seen that all the three factors are satisfied with the 
average ratio of conflicts except the street furniture in heavy conflict. Similar to spot 
1, street furniture is often involved in heavy conflicts. 
 
Comparing the two spots, parking plays a role in most of the conflicts in the two 
spots. It is a very important factor in unregulated zones and needs to be rationally 
allocated. The factor of shop have slight influence on medium degree of conflicts in 
shared space while street furniture is reported to have significant high rates involved 
in heavy conflicts in both sites. For shops, according to the video observation, it can 
be explained that pedestrians are more relaxed in shared space zones and when they 
come out of the shops, they do not get familiar with the traffic conditions very 
quickly. And when conflict happens, pedestrians may take a wrong evasive action 
which causes more medium conflicts. And for street furniture, by video observations, 
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most of the street furniture observed are trees and street lights. These can block the 
vision of drivers or pedestrians which often cause more heavy conflicts. 
 
� Pedestrian density 
In spot 1, the average number of pedestrians in the shared space area when conflict 
happens is 6.1. The area of the zone is 25m*45m=1125m2. The pedestrian density is 
about 5.4 *10-3 pedestrian/m2.  
In spot 2, the average number of pedestrians in the shared space area when conflict 
happens is 8.8. The area of the zone is 17m*22.5m=382.5 m2. The pedestrian density 
is about 2.3 *10-2 pedestrian/m2.  
Comparing the two spots, the pedestrian density of spot 2 is much higher than the 
shared space area. Since with a higher pedestrian density, vehicles on the roads are 
supposed to drive more slowly and carefully. But the severity of conflicts and vehicle 
speed in spot 2 is higher with a higher pedestrian density. It means that the 
pedestrian density of the surroundings does not have much effect on the severity of 
traffic conflicts or vehicle speed in the two unregulated areas. It may have different 
results in other unregulated areas because spot 2 is a famous attraction with so 
many pedestrians on the side of roads.  
 
A hypothesis test is applied in each factor analysis. The null-hypothesis is that the 
distribution of grades of conflicts of the factor has no difference from that of the 
whole spot. All the results are within 95% confident level meaning the 
null-hypothesis can’t be rejected. Therefore, the results are not statistical significant. 
This may be due to a small sample size of factors. And the results with their underlie 
traffic behaviors also meet what are observed in the data collection. 
 
 
 
 
  



43 
 

6. Conclusion 

This thesis studies the factors of shared space users and shared space itself that may 
cause traffic conflict in shared space zones. By studying previous literatures, the 
definition, objective and features of shared space are known. It provides an idea 
what factors should be identified and analyzed in this thesis. In the case study, two 
spots are studies for comparison. The first spot is a shared space area and the second 
spot is an unregulated but not signed shared space zone. By video observing the 
behavior of travellers and factors when conflict happens, vulnerable road users and 
designs will be figured out.  
After analyzing the whole spots and each factor, a conclusion is given as follows: 
� Compared to other unregulated zones, shared space works well in reducing the 

severity of traffic conflicts.  
� Shared space should not be designed in a spot where there is much vehicle traffic. 

It can easily lead to congestions especially with inappropriate parking designs. 
Congestion can lead to many conflicts in the zone and have bad effects on the 
objective of providing a pleasant and pedestrian-oriented environment. 

� Vehicle volume has a larger effect on the total number of conflicts than 
pedestrian and cyclist in unregulated areas. It is usually the case that with a larger 
vehicle volume, there will be more traffic conflicts. Cyclists are often involved in 
severe traffic conflicts in unregulated areas. But due to the lack of data of cyclists 
in shared space zones, it can’t be identified for shared space. 

� For children, parents’ accompany is very important in reducing the conflicts in 
shared space. For disabled and elder pedestrians, shared space may not be so 
dangerous to them as expected. The severity of conflicts for disabled and elder 
pedestrians is lower than others. But for other unregulated areas, the severity of 
conflict increases. 

� Males usually have more conflicts than females in unregulated zones. In 
unregulated but not shared space zones, males also suffer more severe conflicts. 

� Travelling in groups in unregulated zones can greatly reduce the risk of severe 
conflicts. Whether travelling in groups will reduce the rate of conflicts can not be 
identified in this thesis. 

� Shared space works well in reducing the vehicle speed. In other unregulated 
zones, a high vehicle speed can cause higher risk of severe conflicts. 

� The vehicle type has not much effect on shared space zones. But in other 
unregulated zones, more severe conflict tends to happen with big vehicles due to 
parking problem. 

� Parking is a problem that needs to be nicely solved in shared space. It has big 
influence on the number of traffic conflicts in unregulated zones. Shopping and 
street furniture may increase the severity of traffic conflicts depending on the 
design of shared space.  

 
 



44 
 

This thesis draws conclusions to the factors that may have influence on the safety of 
shared space areas. Vulnerable road users and designs are identified and explained. 
It can help to decide whether to design a shared space zone and what factor should 
be carefully treated in the design. Due to the limitation of equipment and time, this 
thesis study only focus on one shared space spot and one unregulated spot. The 
results may not be the same to all the other similar spots. But this thesis provides a 
way of studying and analyzing shared space safety issues. For future studies, more 
shared space and unregulated spots can be involved and some before and after 
studies are also very suitable for this case. 
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