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ABSTRACT 
 

It has been proven trough many examples, that implementing shared space design on a street or 

a square is going to have a positive effect on the traffic safety, quality of life, accessibility, speed 

reduction and reduced car volume. The paper proposes a method for identification of the 

appropriate location for shared space in city centre in Maribor.  

An area with relatively high traffic volumes and car speeds in the center of the city Maribor was 

chosen to analyze the probability of implementing shared space. In the vicinity of this area are the 

hospital, faculties, library, shops and other important functions, so there is a high volume of 

pedestrians and cyclists. 

By counting modal split at chosen location the condition of no mode dominant was monitored. 

Additionally for the location, different variants were assessed from point of view of all modes.  
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INTRODUCTION 
 

The concept of shared space is not all that new, it has been around since the first wheel started 

turning and people started using wagons which had to share the road with pedestrians. The idea 

held on for quite long until the industrial revolution and the first motorized traffic. At that time the 

idea of having motorized traffic and pedestrians on the same level in the street seamed far too 

dangerous, so slowly all the streets have been redesigned to separate one from the other and to 

enlarge their traffic capacity.  

Shared space is a road design concept (developed by Hans Monderman in 1990’s), where for the 

aim of better traffic safety the street demarcations between motorized traffic and pedestrians is 

being minimized by removing sidewalks, traffic signs and road surface markings.1  

To justify shared space as a measure, the decision to implement it in a town centre urban 

environment, a careful analysis of the aims and objectives of shared spaces and the street should 

be made. Focus should be centred on the desired outcomes of the project, not the physical design 

features.2  

Desired outcomes of new city centre transport projects are specified in new Sustainable Urban 

Mobility Plan (SUMP) for Maribor. Shared space is listed as one of the possible measures for traffic 

calming in city centre. Traffic calming zones are presented to be driver friendly zones with 

objective focused on revitalization of city centre, rising attractiveness of city image and better 

accessibility for all users. Additional goals of implementing traffic calming zones are higher traffic 

safety, reduced car emissions and noise, reduced car speeds and volumes. Those goals are also 

general SUMP goals, where quantified targets are listed for 5 pillars (walking, cycling, Public 

trans*po**rt, individual motorized transport and planning).  

Shared space as a possible measure is stated in all 5 pillars, as it affects all modes and it is 

assessed with a new methodology. Shared space as a possible measure is identified to tackle the 

challenges on accessibility in city centre. Accessibility of location from economical point of view is 

in Maribor not threaded as a reason for stagnation of economy; therefore accessibility of location 

(shop, restaurant, etc.) with individual motorized vehicles is to be threaded separately for districts, 

where accessibility with individual motorized vehicles are priority and districts where higher SUMP 

goals (e.g. higher quality of life, city image) have the priority. Those districts (e.g. traffic calming 

zones) are identified in broader city centre and some residential areas.       

In general shared space is to be implemented on locations, where no mode is dominant, car 

volume is relatively low and low speed limits are in operation or planned. Although shared space is 

to be implemented on roads with less traffic volume (100 vehicles per hour on a lane), also higher 

occupied junctions (eg. 10000 – 25000 veh/day) are transfered to shared space. Studies shown 

that shared space can contribute to speed reduction for example up to 40% in the case of 

                                           
1 Local transport note 1/11, Department of Transport, 2011 
2 Shared Space in Urban Environments, Guidance Note, Auckland, July 2012, pp2  
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Netherlands and a drop of casualties of 43% in the case of Kensington High Street in London, UK 

or 40 % reduction of car volume in Ashford. 

To find an optimal location for shared space implementation, a methodology was developed to 

evaluate locations. Added value of the project presents the counting of modal split at chosen 

location to present actual traffic volume of all modes. Such monitoring provides the information 

that is needed to fit the condition of no mode dominant in the future. 

To answer on the research question “What would be the modal split, if we implement shared 

space at chosen location in Maribor?” is not easy to answer, as we do not know, how the users 

(specially the drivers) will react, due to shared space. They can: 

- Choose another road,  

- Choose another  destination  

- Choose another mode 

- Choose another time  of travel  

Even, if we use Transport models the answer is set a little bit too optimistic. Therefore the shared 

space should be threaded as a measure, while modal split serves for monitoring the effects. As 

pedestrian volumes and modal split where not monitored on junctions in Maribor yet, we observed 

and count modal split at chosen location to fit the condition of no mode dominant.   

So, the research question is:  

»What would be the appropriate location for shared space and which variant would be the most 

suitable for all modes in Maribor?«   

Selection of location 
 

The location of shared space has to be selected carefully, based on different criteria according to 

city characteristics. The main aim of shared space would be to improve quality of life and city 

image at the selected area, while still having the area connected and available. In Maribor SUMP3  

special areas for traffic calming were identified in the city centre and in main residential 

neighbourhoods. Those areas have the priority to implement traffic calming measures like shared 

space, due to different street functions as other streets.  

As we were looking for locations, where accessibility with all modes is already present, the criteria 

was set according to: 

1. Is the location part of proposed SUMP Environmental friendly area – district where 

increase of individual motorized traffic would cause more drawbacks, than benefits?   

2. Is the location accessible with Public transport? Does it have a bus stop or is the bus 

passing through?    

3. Is the location accessible for cyclist? Does it have possibilities for cycle parking and is it 

connected to cycle network?  

4. Does the location have the potential to achieve relatively high pedestrian volume? Is the 

location connecting to walking zone or support the creation of social/people places? Does 

pedestrian desire more space? 

                                           
3 Celostna pormenta strategija Maribor, www.mobilnostniforum.si; 2013 
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5. Does the location have the potential to achieve relatively low car volume? Is the location 

threaded as destination or transit? What are the parking possibilities and strategy? 

6. Is it reasonable to introduce traffic calming area at the location to reduce car speed?  

7. Does the location have the potential to reduce noise and pollutants of motorised traffic? 

8. Is the location threaded as safe (in terms of number of traffic accidents)? Does the 

number of accidents of vulnerable users provide the information on the need for change? 

9. Are there more points of interest in the vicinity? 

10. Is the city image at the location threatened due to excessive parking?     

By cross referencing some of the above criteria and layering them together we were able to find 

the locations where quality of life should be improved. As a result we got locations with similar 

characteristics, but that are not similar at all. All the locations have high accident rates (compared 

to other areas in Maribor), have points of interest in their vicinity, high to medium pedestrian 

volumes, but different car and pedestrian volumes and speed restrictions.   

Figure 2: Selecting location – state of the art  

Criteria 
REVOLUTION 

SQUARE 
SMETANOVA 

STREET 
SLOMŠEK SQUARE MAIN SQUARE Target 

Part of 

Environmental 

zone
4
 

No Yes 
Yes Yes Yes 

Public transport  

 
Now: transit Now: No Now: PT stop Now: PT stop 

Transit with taxies 

in low car volume 

Cycling network 

Accessability by 

road 

Now: Sharrow Now; 2 lanes Now: Sharrow 

2 lanes 

Partly not 

connected to 

cycling network 

Sharrow, cycle 

parking, 

connection to 

cycling network 

Pedestrian 

volume 

26 % - counted  

 

44 %
5
 

 

? – not counted, 

approx. 40 % 

partly  walking 

zone 

Social – people 

place, Food based 

activites, night life 

Car volume 19000 veh/day 186 veh/day
6
 1073  veh/day

6 
15500 veh/day 14000 veh/day 

Car speed Now: 40 km/h 
Now: 30 km/h Now: 50 km/h Now: 50 km/h 

Ideal max. 24 km/h 

Level of noise + 

pollutants 
75 dB

7
 50 dB 40 dB 70 dB 

In dependence of 

car volume 

5 years accident 

rate safety 
21 3 12 25 

More than 14000 

veh/day - 

accidents more 

often 

Vicinity 
Hospital, post 

office, pharmacy, 

shops, caffee 

Multiple schools, 

Technical Faculties  

student dormitory 

University, Church, 

bank, bakery, shops, 

Theatre, Caffees 

:City hall, Bank, 

shops, caffee, 

restaurant 

Several points of 

interest  

City image 
Now:green area, 

2 lanes roads 

Transit 

modern designed 

city street, 

Excessive parking 

on nearby areas 

Now: green area, 

pedestrian space, 

Excessive parking 

Now: beginning of 

walking zone, 

roundabout, 

Transit 

Revitalisation of 

city streets and 

squares 

 

 The above table shows comparison between 4 different locations in Maribor, where shared space 

could be implemented. Based on our criteria, locations with low car volume have priority, but due 

to holistic traffic challenge in our research we focused on locations where car volumes and car 
                                           
4 Pilotna okoljska cona, EU project Pminter, 2012  
5 Potovalne navade na Tehniških Fakultetah, Elaborat za Noč raziskovalcev 2010  
6 CPI, Prometni model Mestne obcine Maribor, 2009 PLDP Total  
7 Epi Spektrum, Karta Hrupa,2009, http://www.maribor.si/dokument.aspx?id=11178) 
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speeds are not low and the accident rate is relatively high – according to other chosen location. 

According to those priorities Revolution square was chosen to be elaborated. 
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REVOLUTION SQUARE – Modal split  
 

The location that has been chosen for the analysis is Revolution Square, which is connected to the 

Main Square with the Old Bridge. The location is located in the city centre of Maribor. Revolution 

square is connected in five directions with Pobreška street, Ljubljanska street, Dvorakova street, 

Ruška street and Old Bridge. It is an area of 4500 m2 , with car volume 19000 veh/day, 30 conflict 

points and counted (average) modal split of: SOV 25%, 2+ 24%, PT 26%, walking 19%,  bike 

5% and other 1%. The Modal split in Maribor was in 2002: 62 % car, 12 % PT, 5% bike, 11 

% walk. According to Agenda 21 the vision is to have 25 % per mode. In 2013 a new Sustainable 

urban mobility plan (SUMP) was developed, where the goal for modal split in 2021 is set to: 48 % 

car, 20 % PT, 10 % bike, 15 % walk. Although the modal split already fulfils the SUMP goals, the 

condition of no mode dominant is not reached. The figure below presents the counted modal split 

on Revolution square at morning peak hour.  

 

Figure 3: Modal split per link on Revolution square in Maribor 

 

 



7 
 

At first data has been obtained for AM hours and for PM hours. Data has been collected on three 

occasions, on Tuesday from 6:00 to 10:00, from 13:00 to 16:00 and on Thursday from 6:00 to 

10:00. Data includes number of people using motorized vehicles, pedestrians, cyclists, and other 

types of transportation. Acquiring the right data has been very complicated because, square has 

five links on a very compact area with high traffic frequencies. With the help of this data first 

results were shown in the shape of morning and afternoon peak hours. Because there are five 

different links at the square it is expected that every link would have different peak hours. While 

analyzing the data this has been proven as correct. Every link had their peak hour at different 

time. Figure 3 presents the Modal split per link at Morning peak hour. 

So another approach had to be taken to achieve single morning and afternoon peak hours for 

Revolution square as a whole. This single peak hour would tell us when is traffic volume at the 

highest. So we decided to add up all numbers of cars, buses, pedestrians, cyclists and others that 

have entered in a single peak hour. This way we get the exact numbers of traffic volume for a 

single hour. This analysis has been made for morning and afternoon peak hours.  

Figure 4: Morning peak hours traffic 

 

The picture above shows us morning peak hours traffic. As we can see the dominant mode of 

transportation are personal vehicles. As it was mentioned before Revolution square is one of the 

main nodes for public transport and the highest number of busses in an hour was 94. Square is 

also an important pedestrian area as we can see from the high numbers of pedestrians. Morning 

peak hour was achieved during 6:45 and 7:45, with 1705 personal vehicles, 84 buses, 888 

pedestrians, 216 cyclists and 35 other modes of transportation.  

Figure 5: Afternoon peak hours traffic 
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Afternoon data shows a bit different picture of the situation on the square. If we compare it to 

morning, we can see an increase in both cars and pedestrians. And although the highest number 

of personal vehicles has been from 15:00 to 16:00 this is not peak hour, so we have to take a look 

at other modes as well. Peak hour has been achieved during 14:45 and 15:45 with 2007 personal 

vehicles, 87 buses, 1235 pedestrians, 313 cyclists and 59 other modes of traffic. So the differences 

between morning and afternoon peak hour are obvious, with traffic volume rising up in the 

afternoon. Our goal with the data analysis was to find out the actual modal split for our location. A 

modal split is the percentage of travellers using a particular type of transportation. Until now all of 

the results were shown in numbers of vehicles, bicycles, buses... To show the actual modal split 

we needed to include persons that use these modes of transportation. The collected data also 

included number of persons in every single vehicle. For modal split same approach has been taken 

as for peak hours. First all persons were added up for every single peak hour. This way the result 

shoved us how many people has used Revolution square in a single hour.   

Figure 6: Modal split for AM and PM peak hours (Tuesday) 
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DESIGN AND ASSESSEMENT OF SHARED SPACE VARIANTS IN 
MARIBOR 

With shared space we would create an area where the level of demarcation between pedestrians 

and drivers would be reduced, while the amount of interaction taking place between these modes 

would increase. Reducing demarcation indicates that the street is meant to be shared equally by 

all users of the street. Additional, there is a much greater risk of a fatality at higher speeds, than 

at the speeds between 0 and 30 km/h. All of this proves that slowing traffic speed in a certain 

location can significantly improve traffic safety. In shared space this can affect especially 

pedestrians and cyclists, who would definitely feel safer and encouraged, and not threatened like 

they are in most cases.  

Shared space transforms ordinary road into an area that physically forces drivers to slow down and 

it also gives drivers a feeling, that they are not on an ordinary road and they have to be more 

careful. This method includes removing kerbs, barriers, signs, narrowing road space, using 

different surface material and texture with colours etc. By removing these existing safety 

measures, we get a lot of space which can be filled with vegetation, pavement paint, pedestrian 

furniture like chairs and tables that make a more pleasant urban environment. 8 

An important key to create a safe and functional shared space is the surrounding infrastructure of 

the area. According to Hans Monderman the adjacent land use which includes relationship of the 

buildings to the street, the presence of shops and the other activities significantly influences 

motorist behaviour.9  In the early stages of designing shared space we have to also take into 

consideration local architecture and historic features of the area. 

The design of shared space is based on urban view of city space development without standard 

traffic signs and equipments. The paradox in shared space lies in “reducing traffic signs and 

equipment leads to safer roads”, where the road users do not get enough information on traffic 

layout and on priority, the attention of user’s rises and therefore the speed is reduced.10 The 

consequences are shown in less traffic incidents and accidents. Besides reduced demarcation we 

considered the results from the analysis of pedestrian and drivers perceptions to shared space, 

where the results suggest that pedestrians feel most comfortable in shared space under conditions 

which ensure their presence is clear to other road users - these conditions include; low vehicular 

traffic, high pedestrian traffic, good lighting and pedestrian-only facilities. Conversely, the presence 

of many pedestrians and, in particular, children and elderly, makes drivers feel uneasy and, 

therefore, enhances their alertness.11  

Additional speed restriction to 30 km/h and no changes in directions of traffic flows where 

considered for 5 different variants:    

 

                                           
8 SafeBrain project 2009-2011 
9 Where the sidewalk doesn’t end: What shared space has to share, Gary Toth, 2009 
10 Mestne prometne površine, Tomaž Tollazzi, Marko Renčelj, UM Fakulteta Za gradbeništvo, Maribor, 2013 
11 I. Kaparias , M. Bell, A. Miri, C. Chan, B. Mount; Analysing the perceptions of pedestrians and drivers to 
shared space; Transportation Research Part F: Traffic Psychology and Behaviour, 2012 
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Figure 7: Design of Variants for Shared Space 

Variant 1 

� Zone 30 
� No kerbs 
� Bike –car – sharow 

 
Gained surface for street revitalization: 

bike lanes 
 

 
Variant 2 

� Zone 30 
� No kerbs 
� Bike –car – sharow 
� 2 road lane transfered 

  to 1 road lane  
 
Gained surface for street revitalization:  

500 m2 
  

Variant 3 

� Zone 30 
� No kerbs 
� Bike –car – sharow 
� No island 

 
 
Gained surface for street revitalization: 

1700 m2 
 

 
Variant 4 

� Zone 30 
� No kerbs 
� Bike –car – sharow 
� No island 
� 2 road lane transfered 

  to 1 road lane  
Gained surface for street revitalization: 

2000 m2  
Variant 5 

� Zone 30 
� No kerbs 
� Bike –car – sharow 
� No island 
� 2 road lane transfered 

  to 1 road lane  
� Closed Ruška Street 

 
Gained surface for street revitalization: 

2200 m2  
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The criteria were selected to assess the variants from different aspects of pedestrians, cyclists, 

public transport and drivers of personal vehicles. Variants of the street projects in Slovenia are by 

law not assessed for individual elements of traffic system, like public transport, pedestrians or 

parking, but mostly consider only capacity (level of service) of individual motorised vehicles, as the 

main reason for street upgrade. From geometrical design the projects (junctions) are currently 

assessed by functional (inner transport or transit; increased capacity or traffic calming), space, 

project-technical, capacity, traffic safety, (micro) environment, economical criteria and by criteria 

on effects of neighbourhood junctions.12     

Proposed assessment includes following criteria: Safe zone size, Direct way, Street furniture, 

Lightning, Visibility, Eye contact, Pedestrian Volume, Car Speeds and Volume  

Safe zone size is one of the most important factors for pedestrians to feel comfortable in the 

shared space. if the zone is too narrow or small, than pedestrians won’t feel comfortable using 

shared space and will sometimes try avoiding the area.  

Direct way represents the shortest way across the square. It is very important to pedestrians and 

cyclists as they move slower than car drivers to have the shortest way from one point to another. 

This way we can encourage people to walk more. Downside of having the shortest way to pass the 

square over the pedestrian zone is that cyclist may often decide to use it (conflict between 

pedestrians and cyclists). 

Street furniture is of importance to all people, from younger ones for “hanging out”, older 

population to sit down and rest and for people lacking visual perceptions as it helps them orientate 

trough the area. This is especially important in shared space, as there are no curbs between the 

sidewalk and road where the cars drive. For cyclists it is important, as they can use some of street 

furniture to park and lock their bicycles. By using street furniture we can also define space where 

cars won’t be able to park. 

Lighting is important in many ways. It has to be implemented correctly in order to establish a 

safe area in the night. Pedestrians also feel more comfortable and secure if there is enough light in 

the area. 

Lighting also aids visibility which is an important factor of safety. There shouldn’t be many visual 

obstacles around the driving area so both pedestrians and drivers can see and predict what is 

going to happen next. This way we can be certain that our next criteria is going to be meet. 

When you don't exactly know who has right of way, you tend to seek eye contact with other road 

users. You automatically reduce your speed, you have contact with other people and you take 

greater care. This is why shared space users cross the area by establishing eye-contact with other 

road users to know what their intentions are. 

Pedestrian-cyclists conflict is a problem that needs to be taken into consideration. If 

pedestrian safe zone is big enough and the direct way is over the safe zone many cyclists may 

take a shortcut over it, which with high volume of pedestrians can quickly lead to a conflict 

                                           
12 Tollazzi T., Renčelj M., Mestne prometne površine, UM Fakulteta Za gradbeništvo, Maribor, 2013 
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between pedestrians and cyclists. This is why when we evaluated our solutions if it had the above 

features it got a mark – or even --. 

It is known that car speeds and volumes have an negative effect on pedestrians and cyclists 

safety and comfort of crossing the road wherever. This is why some of the implemented shared 

spaces still have pedestrian crossings.  

As it was mentioned land use is the area of shared space is very important. But if we want to have 

great land use (shops, bars,...) than we also need good parking for delivery. We have based 

our mark on how big the area around the shops is (is it big enough to park a truck and for 

pedestrians and other road users to use the safe zone normally).13 

Based on the selected criteria, variants where assessed according to the state of the art. A general 

assessment showed that Variant 1 is most appropriate under current circumstances, while other 

variants are to be implemented only under full consideration of proposed SUMP measures. It is 

also important to note that a shared space should not be implemented in isolation but part of a 

Network Plan for the urban centre, in line with recognized transport planning principles.  Car traffic 

volume and car speeds are currently still too high to introduce Shared space as an individual 

measure on Revolution square. Additional car drivers, public transport users and cyclist would have 

to share the same surface, what actually mean, that current 74 % of all users would be on the 

sharrow part of the shared space. Vision is to achieve 25 % per mode, which would decrease the 

number of car volume on Revolution square for approximately 3 times. Perception of pedestrians, 

cyclist and drivers to shared space is not known.          

CONCLUSIONS 
 

Appropriate location for shared space in Maribor would be a street or a square which would satisfy 

the objectives of SUMP. Objectives are structured in 5 Pillars, where shared space as a measure 

fits the objectives of economic, social, health and environmental goals. The proposed methodology 

for selecting the location includes criteria with proposed targets for identification of street function 

and the possibility on implementing shared space.  

Based on modal split counting the condition of no mode dominant was measured. The counting 

revealed that the chosen location has modal split of 50 % of individual motorized transport and 50 

% of PT, cycling and walking. Therefore the main obstacles to implement shared space are high 

traffic volume and high car speeds. To reduce car volume in order to change the street function 

(into more social place) several measures for promoting walking, cycling, provide high quality 

Public Transport and have efficient use of vehicles should be taken in order to achieve higher 

quality of life and better accessibility. 

                                           
13 Prometna politika MOL, MOL, 2013 
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