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Summary 
Village squares are assumed to have a vital influence on the social life in villages within the 
Netherlands. It is thought to be the necessary contrast to private space, allowing communal 
life to unfold with social interactions between villagers. Although policymakers assume that 
public space, like village squares, is important in citizens wellbeing, not much is known 
about the influence of various factors on the evaluation of village squares by the citizens 
(Buitelaar, 2013). This research was conducted to reveal residents’ preferences for spatial 
characteristics of village squares for both aesthetics of the village square and tendency to 
use the village square. 

Methodology  
A web based questionnaire was used to ask residents about their preferences with for 
village squares in general statements and to perform a conjoint choice experiment. This 
revealed which spatial characteristics of a village square are important for the squares’ 
perceived aesthetics and for the expected tendency to use the square, from the perspective 
of the citizens. Ten characteristics describing the squares were included in the experiment: 
shape of the square and the presence of  a church, public functions, housing, seating, a water 
fountain, art, terrace, car parking and different tree formations. 

Data was gathered in the province of Noord-Brabant, a southern province in the 
Netherlands. Respondents were targeted in ten villages of reasonable size, about 10,000 to 
30,000 inhabitants. The squares of these villages were used in the conjoint choice 
experiment, and also a set of hypothetical squares, created in a three dimensional computer 
environment. The collected data was used to estimate a range of multinomial logit models, 
in order to find out which characteristics of a square make it perceived as more beautiful 
and which characteristics increase the tendency to use it.  The models were compared to 
investigate the difference between the evaluation of aesthetics and tendency to use and 
between the hypothetical and existing squares.   

Results and conclusions  
According to the results of the general statement evaluation, villagers value aesthetics and 
multiple purpose use of village squares. Greenery, seating and space for events were 
considered to be important factors according to the general statement evaluation. In general 
parking on the square was not appreciated, however parking nearby the village square was 
highly valued.  

The multinomial logit model estimated for the aesthetics of a village square based on 
hypothetical data showed a preference for rectangular squares, with housing and public 
function buildings around the square, a water fountain, terraces and seating on the square. 
Parking on the square is not appreciated and makes the square perceived to be less 
beautiful. The influence of shape, housing and a water fountain are not as large as the 
influence of public functions, terraces and seating on the square. There is a large negative 
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influence of parking. Although greenery was indicated by the respondents as an important 
factor, the type of tree formation does not matter according to the models.  

As for the aesthetics of the village square, a multinomial logit model for the expected 
tendency to use of hypothetical squares was estimated, as well. According to this model 
respondents prefer to use a village square without a church and parking, but with public 
function buildings, a water fountain, terraces and seating on the square. The negative 
influence of a church and positive influence of a water fountain on a square’s expected 
tendency to use is smaller, then the influence of public functions, terraces, seating and 
parking on the square. 

The multinomial logit models for both aesthetics and tendency to use had unexpected 
results for the existing squares, which could be explained by the small sample of squares. 
When hypothetical and existing data was combined, the model showed similarities with the 
hypothetical model. In order to test whether the hypothetical model could predict the 
perceived aesthetics and expected tendency to use for existing cases, the parameters of the 
hypothetical models were applied to the existing squares data. For the evaluation of the 
aesthetics of existing squares the hypothetical model performs fairly good.  However this is 
not the case for the evaluation of the usability of the existing squares.  

As expected, the aesthetics of a square has a large influence on the expected tendency to use. 
Although this knowledge would probably not help designers to design squares that are more 
frequently visited, it is important to keep in mind during the design process that aesthetics 
is only partly determining the usability of a square. Terraces, seating and public functions 
are still important when aesthetics is considered. Remarkably enough, when the aesthetics 
of the square is included into the multinomial logit model, parking is of positive influence on 
the usability of the square. This implies that parking on the village square can be an 
appreciated characteristic if it is done in a way that does not compromise too much with the 
aesthetics of the square. It should be the key objective for designers to find balance between 
aesthetics and usability.  

When respondents evaluated a square in their own village they had a slight tendency to be 
subcritical towards the square, with regard to both the aesthetics of the square and expected 
tendency to use. This is supportive with the mere exposure effect, which makes people feel 
more positive towards familiar things. A familiar square is evaluated more positive when 
compared with unfamiliar squares. It may also be the case that the familiar square was 
better conceived, because respondents had a clearer image of that square compared to the 
squares they only knew from the two presented views.    

The multinomial logit models based on the hypothetical data of the conjoint choice 
experiment have revealed that the perception of aesthetics and expected tendency to use a 
village square can be estimated with modelling. Aesthetics and usability of a square are both 
influenced by the presence of public functions, water fountain, terrace, seating and car 
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parking, but in different ways. The formation of trees has no significant influence in either 
models. The hypothetical multinomial logit model for the perception of aesthetics does quite 
well in predicting the choice for real life cases.  
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1 Introduction 
Almost every self-respecting Dutch village has a village square with often some local shops, 
a restaurant or café and other facilities. However most time throughout the year these 
village squares are not used by the residents. As William Whyte stated: “It is difficult to 
design a space that will not attract people,  what is remarkable is how often this has been 
accomplished” (Projects of Public Space, 2012). This phenomenon can be observed in 
villages within the Netherlands as well; many village squares have been restructured to 
improve their social impact, but still fail to attract people on a daily basis.  

Policymakers assume public space is an important factor for residents’ wellbeing, however 
not much is known about the value of public space in general nor about the influence of 
specific characteristics of space (Buitelaar, 2013). Public space is generally financed with 
public funds, it is therefore very important that these funds are used in an appropriate way 
to generate public space that the public enjoys. To assist politicians and designers with 
making decisions about village squares, more information is needed about the success and 
effects of public space and the influence of specific characteristics. 

Although not much research has been done regarding residents’ preferences for public 
squares, many urban design experts have written about the way they assume people want to 
be able to use space and characteristics that would make public space better useful and 
more appreciated by citizens (Gehl, 2011; Childs, 2004; Siu, 2003). Often they do not point 
out specific measurements, but describe the way public space should work. They agree upon 
the idea that public squares should attract people and that the presence of other people 
make it more pleasant to stay there. Life at the streets is self reinforcing: something happens 
because something is happening (Gehl, 2011). 

Public space and village squares are considered to be important for the social life in villages. 
These places allow human exchange and allow communal life to unfold, as a contrast to 
private space where one is alone or accompanied by just close friends and relatives (Carr, 
Francis, Rivlin & Stone, 1992). Burgess, Harrison and Limb (1988) found that open space is 
very important for citizens, not only as a space to use in various ways, but also for social 
interaction and to relax during daily life in a familiar environment. Public space has many 
purposes in the lives of citizens and the influence may not always be direct and related to 
actual staying in public space. 

In Noord-Brabant villages social cohesion and solidarity is thought to be important for the 
people to take initiative to keep the village livable (Kamoschinski, du Long and Franken).  A 
village square can form a good basis for interaction between residents. The quality of public 
space can enhance the sense of community (the feeling of community members of belonging 
and being connected with other members). The study of Francis, Giles-Corti, Wood and 
Knuiman (2012) shows that residents who live close to public space have a higher sense of 
community. This feeling of belonging within the community will support the social cohesion. 
They have also found that mainly the quality of the public space increases the sense of 
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community. The frequency of use of public space was not of significant influence (Francis, et. 
al., 2012).  

So in one way it is important for a village square to attract people to go there frequently and 
stay on the square for a longer period of time, this would make the space lively and 
appreciated by residents. On the other hand, the quality of public space is important for the 
sense of community. Regardless of how often residents visit the village square, when it is 
beautiful and of good quality it will enhance residents’ involvement and improve social 
cohesion. With this research it is the intention to explain residents’ preferences for village 
squares by spatial characteristics for both factors, aesthetics and tendency to use. 
Furthermore this research will investigate whether the preferences expressed in a 
hypothetical study can be used to predict preferences for real life cases. This could give 
policymakers and designers handles to create squares that meet the requirements that 
residents have.    

The objective of the research, results into the following research questions. 

 Which aspects of squares do citizens value? 
 Which characteristics of a village square are important for citizens in terms of 

aesthetics?  
 Which characteristics of a village square can explain the expected tendency to use? 
 Is it possible to develop a model based on hypothetical alternatives to predict the 

evaluation of existing village squares?  
 Does aesthetics of the village square influence the expected tendency to use? 
 Are citizens hypercritical or subcritical on the square in their own village compared 

to other village squares?  

In the following chapters of this report, the research questions will be answered. At first 
chapter 2 addresses the theoretical background of this research. This chapter is based on a 
literature study. Previously done studies and expert opinions about the subject of public 
space and squares will be addressed here.  

After that the method of research will be discussed in chapter 3. The preparation for the 
research and pre-study will be discussed. The content of the survey and the procedure that 
was followed will be addressed here. Also the conjoint analysis method is explained and the 
set-up of the research is given. 

Chapter 4 will address the results of the conjoint choice experiment. At first the descriptive 
information about the respondents’ socio-demographic background is shown. Followed by 
the results of the general statements about village squares. Next several multinomial logit 
models are estimated and will be explained and interpreted. 
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To conclude, the final chapter, chapter 5, discusses the results. The answers to the research 
questions are addressed. Furthermore some remarks about the research will be made and 
suggestions for further research will be given.   
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2 Theoretical background 
The subject of public space has been discussed by many authors, not only designers but also 
behavioral experts. Within this chapter, multiple aspects of public space will be addressed. 
At first public space will be defined and then its history will be discussed. The role of the 
designers and their influence of public space is addressed next, followed by the way visitors 
perceive space, what they want and expect for public space and how they move around in 
space. Some authors have mentioned dimensional guidelines for squares which will be 
addressed. At last the success factors of public space are discussed.  

2.1 Public  
The meaning of public space in society is more than just the leftover space between the 
buildings in villages or cities. Public space belongs to no-one and is therefore available to 
everyone. Childs (2004) calls it the civic commons; which are open to everyone. “Commons 
are physical places to which a group shares a set of rights” (Childs, 2004, p. 21). Madanipour 
(1999, p. 881) defines public space as a space provided by the public authorities, open or 
available to all people and shared by all the members of the community. The public space is 
usually outside the boundaries of private space and mediating between private spaces. It is 
used for many functional and symbolic purposes (Madanipour, 1999).  

A square is a meeting space for all classes of society (Hajar 1996, quoted in van Aalst & 
Ennen, 2002). Every citizen is in public space at some moment of their day and this allows 
regular distance sightings with neighbors. Over time these light interactions of recognition 
can turn into greeting and create integration of the community. The interactions that occur 
in public at squares enhance integration of the community.   

Public space is the location where citizens go outside for whatever reason and there is 
always a chance of meeting another human being. Gehl (2011) differentiates three types of 
outdoor activities. Necessary activities, like going to school or work, shopping and waiting at 
the bus stop, which are unavoidable and have to be undertaken. These activities do not 
really depend on the environment; “Participants have no other choice” (Gehl, 2011, p. 9). 
When citizens use public space for necessary activities, they do enhance the liveliness of the 
place, but it is not their goal to use this specific space.  

Other activities can be optional activities, like taking a walk, sitting or sun bathing. Under 
favorable conditions people wish to do these kind of things in public space (Gehl, 2011). 
When the activities citizens undertake are optional, it is more likely that they pick a specific 
place to go. The final type of activities are resultant (or social) activities, like playing, talking 
and greeting. These activities are always within the presence of other people. When other 
activities are supported by the environment and conditions, these social activities will occur 
spontaneously (Gehl, 2011). Social activities make public space more lively and may also 
attract more people to go there, because people are attracted to places where other people 
are.   
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Public space was traditionally used by merchants to sell their goods and by citizens to meet 
and discuss politics or exchange information (Rutgers, 2009). Public space is probably also 
therefore thought to improve public welfare, but nowadays it provides recreational 
opportunities for citizens (Carr, et. al., 1992). The balance between public and private is 
mainly culturally determined. The public life in southern Europe is much more alive 
compared to the use of public space in northern European countries like the Netherlands, 
but the tradition of public space use within a country can change under the influence of 
technology, climate change or political and cultural exchange (Carr, et. al., 1992).   

2.2 Changes over time 
In ancient times central places in public space like the Greek agora, literally ‘gathering place’, 
or Roman forum, ‘outdoor place’, served an important role in the city. The central place had 
multiple purposes, it was used as a meeting place for social interaction, merchants could sell 
their products to the citizens at the market place and most important the ancient squares 
had a large role in the political system of the Greek and Roman society (Chidister, 1989). 
Political debates were held at the agora in Greek cities and the forum in Roman cities was 
used to present political messages and emperor’s statements to the public. At medieval 
piazzas, the market function was most important, taking goods outside of the city walls was 
considered dangerous (Chidister, 1989). Besides the merchants that sold goods at the 
piazza, the place was considered social living space by the citizens that lived in extremely 
small homes. 

During the eras after the middle ages, the Greek public space was valued for its aesthetical 
and symbolic ideals (Rutgers, 2009). Squares and public space designed during the 
renaissance, meaning ‘re-birth’,  were based on classic public space with balance and unity 
as basic principles. The renaissance period was followed by the baroque, French for ‘rough 
pearl’. Still the classic Greek and Roman squares were the inspiration, but the style was 
implemented with  exuberance (Rutgers, 2009), as a counter reaction to the stiff renaissance 
style. In the nineteenth century the modern metropolis arose, public space was expanding 
with semi-public space like restaurants, warehouses and railway stations (Rutgers, 2009). 
Avenues, boulevards and rond points emerged and present the grandeur of the modern 
metropolis, like Paris. This evolution of the city also triggered a counter reaction, the 
modernistic approach created mono-functional areas, with Newman (1972) as one of the 
major critics. He stated that the anonymous public space would lead to deterioration of the 
living areas in the city.  Nowadays the concerns with regard to the success of public space 
are shared. According to Rutgers (2009) there is the threat of privatization and claiming of 
space, however the current society is not the same as before and may need other types of 
public space. 

The way designers handle urban space has changed significantly over time and varies per 
designer. Carmona, Heath, Oc and Tiesdell (2003) distinguish three traditions which 
designers use or have used in the past. The visual artistic approach was an early view on 
design of public space (used up to the 1900), this approach is very product oriented and is 



 
13 

 

strongly related to architectural design approaches which focus mainly on aesthetics. 
Around 1920 functionalism emerged as a result of medical knowledge and the desire for 
healthy living in the city, however public space did not serve a real purpose during this 
period (Gehl, 2011). In the 1960’s Kevin Lynch examines the perception of people in space 
and Jane Jacobs recognizes the social function of outdoors human activity (Carmona et. al., 
2003). These insights formed the basis for the social usage approach, which focuses on the 
perception and sense of space and not so much on aesthetics as a goal on itself. The making 
places approach as described by Carmona and colleagues (2003) combines the need for 
aesthetics and functionality, the idea is that both should be present in a good design. 

Nowadays policymakers and designers have a strong tendency to plan cities, however 
Marshall (2009) states that the modern planned cities do not function any better than older 
unplanned cities, they usually are worse. The actual question here is whether traditional 
cities are planned in some way, or do we like to believe that patterns in these cities could not 
have emerged on themselves (Marshall, 2009). Gehl (2011) suggests that city planning 
started to emerge during Renaissance, with the visual artistic approach. Marshall (2009) 
describes the neo-traditional urbanism movement as a counter reaction to modern design, 
this approach is like planning the traditional city with mixed-use streets and courtyards. 
Streets have a much more diverse purpose in this approach; whereas in modern cities 
streets are for traffic, traditionally designed streets allow social interaction and make people 
want to go outside (Marshall, 2009).   

The cities in which we live have changed significantly and that makes some citizens and 
designers long back to old public life. However just design public space as in earlier 
centuries will not turn the changes around, like Altman and Zube state: “Making public 
spaces just like the old ones can’t bring back the old public life for which we have such 
nostalgia. They were part of a different ecology, one that has changed and we need to look at 
the new ecology that surrounds public life in our towns and cities, in search for new, 
appropriate forms.” (Altman & Zube, 1989 quoted by Childs, 2004, p.43) 

Back in ancient times citizens depended on each other, life was public and cooperation 
between citizens was necessary to survive. Although citizens might want to ignore, people 
still rely for a large part on other members of the society (Chidister, 1989). However 
nowadays the private domain is much more comfortable than before and privacy is valued 
as never before. The cities nowadays are divided into public and private spaces, private 
space is protected by fences, walls and gates (Madanipour, 1999). 

New transportation technologies allowed people during the industrialization to live away 
from the place they work (Madanipour, 1999). Many citizens do not go through public space 
by foot and meet people any more. Travelling at high speed through space does not allow 
the citizens to make contact with the environment (Gehl, 2011; Madanipour, 1999). The new 
forms of transportation allow mono-functional areas with cities to exist (Rutgers, 2009), 
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villagers may travel there for work, shopping and recreational needs will be fulfilled there as 
well.  

Public space used to provide people with the possibility to participate actively in society, but 
our world changed, for example under the influence of electronic communication tools like 
the mobile cell phone and wireless internet; people turned into passive consumers (Gehl, 
2011), they do not go out anymore to actively seek for interaction. The modern internet 
serves similar functions as the ancient agora, forum or piazza (Chidister, 1989). It is easy to 
reach, provides us with news, gives us the ability to ‘meet’ friends and even allows us to 
order goods from merchants. Although people nowadays have other ways to seek 
interaction with friends and hear the news, more interested parties, like designers and 
administrators, start to recognize the neglect of public space (Gehl, 2011).  

2.3 Designers  
Based on interviews with professionals and users of public space in various case studies 
throughout the Netherlands, Burgers, Zuijderwijk, Binken and van der Wilk (2012) present 
multiple perspectives that professionals use for  the design of public space. The living 
organism approach assumes public space will go through cyclic movements of success and 
downfall, but it is also the vital organ of the big city. Designers working with the domain 
perspective treat public space as if it is owned by ‘everyone’, but also often claimed by 
distinct groups. In the node perspective infrastructural meeting points form public space. 
The stage compares public space to a theater that allows people to see and be seen, it is a 
gallery of artistic expression. According to Burgers, Zuijderwijk, Binken and van der Wilk 
(2012) do professionals see ‘green’ and ‘blue’ (public space) as a necessary contrast for ‘red’ 
(stone buildings and roads), in this view water is seen as relaxing and a reason to play. 

There is no such thing as a recipe that will lead the designer to design user-friendly, exciting 
and understandable public space. However designers of public space do work 
systematically, starting with an analysis to determine the requirements and locate 
problems. The basic requirements are threefold and derived from Vitruvius: Firmitas 
meaning constructional strength, Utilitas meaning functional, and Venustas meaning 
aesthetics (Hamel, 2009). Other authors share this opinion, like Carmona, Heath, Oc and 
Tiesdell state “Urban design is inherently collaborative and interdisciplinary, involving an 
integrated approach and the skills and expertise of a wide range of professionals and 
others.” (Carmona, Heath, Oc & Tiesdell, 2003, p 6) 

Siu (2003) observed a lot of public space users in Asia, who do not use the space as it was 
intended by the designers, for example the stairs were used as market stalls and 
playgrounds were used to dry the washes. Designers should not try to provide a one-size-
fits-all design, but facilitate flexible space and give users opportunities to adjust designs and 
participate in the decision process (Siu, 2003). Some urban designers of the past, like le 
Corbusier, saw themselves as the only expert and considered only the average human, of 
average size and with average needs. Although the self-image of urban designers and the 
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view on users has somewhat changed, urban designers are still the main decision makers. 
Siu (2003) therefore advocates a design process based on the reader-response theory, 
which emerged in the 1960’s. In this process the user is considered as an active participant 
and spectator at the same time. The design is experienced differently by each individual. He 
states that “it is  participation of the individual user that gives a design its meaning” (Siu, 
2003, p 66). According to Childs (2004) planners and designers should not impose their will 
on the community, the community should ‘ask’ the designers for help.  

Many public space designers are educated at an academic level. Lawson (2005) confirms 
that it can be argued that academic design education could lead to a lack of contact with the 
actual practice. In education the students’ focus is on the end product and not so much on 
the process, the process may also not be realistic with actual clients, having doubt and other 
problems (Lawson, 2005).  Designers learn to design by theory and most designers have an 
urge to design something merely beautiful, but do not always have the right assumptions. 
This causes them to design empty, undetermined or unpleasant public space (Rutgers, 
2009). Deasy therefore states: “The purpose of planning or design is not to create a physical 
artifact, but a setting for human behavior.” (Deasy, 1974, p. 40).  

According to Hamel (2009) urban designers do have enough expertise to analyze the 
required strength and aesthetics for a design of public space, but their education is not 
sufficient to be an expert in user behavior as well. Therefore designers should consult 
environmental psychologists more often, to get better understanding of the user’s needs. 
Designers often ‘assume’ how people will experience public space and how they will use the 
space (Hamel, 2008), but a designer cannot predict how each individual user will respond to 
the design and assumptions of the designer are usually different from the actual acting of 
the users (Siu, 2003). This can result in the phenomena that Van Aalst and Ennen (2002) 
describe, where the intentions of the designer of public space are not experienced by the 
users of that space. These situations of contradicting expectations will not result in the 
behavior designers want from the users.  

2.4 Perception  
The way people behave in public space depends on many factors, because human behavior 
is a product of personal and environmental factors (Baroni, 2003). Not only the space itself 
can influence the success of public space, but also personal factors of citizens can have a 
significant influence. On the other hand our behavior emerges from the things we 
experience and what we experience is influenced by our perception (Snoeijs, 2012).  

How people will experience public space, will be influenced by their perception and how this 
perceived information is processed by individual persons (Hamel, 2008). According to Tuan 
(2003) experience is sensation, perception and conception; it implies that humans do have 
the ability to learn and experience is something that people have undergone. Our 
perceptions are always influenced by the level of attention, affected by expectations and 
motivation, while changes in the environment are more likely to attract human attention 
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(Baroni, 2003). Perception of the environment depends on the characteristics of the space, 
social and cultural factors, the situation (for example weather conditions) and individual 
differences like past experience, knowledge, current goal and activity (Hamel, 2008).  

According to Hamel (2008) people strive to reach homeostasis; a balance between our 
knowledge and past experiences and the environment. Additionally, every individual has an 
optimal activity level, they need a certain amount of activity around them, but not too much. 
When this personal ideal level of stimuli is exceeded, it will lead to a certain amount of 
stress. Environments that disturb the homeostasis slightly are experienced stronger (Hamel, 
2008). This implies that a small exceed or undershoot of the personal optimal activity level, 
makes a person more aware of the environment. Baroni (2003, p. 82) describes this with the 
discrepancy model of Purcell, “the degree of pleasantness we attribute to an environment 
depends on how much this environment is removed from the schema we activate on the 
basis of our experience”. Other stimuli than visual also influence our experience, sound, for 
example, can dramatize the spatial experience by enhancing the strength perception (Tuan, 
2003).  

How people perceive public space determines a lot of how they feel about the space and 
which behavior they are going to show. People mainly react upon the things they are 
experiencing, even when they know other things are present. If people do not see a space, 
they will not use it, this make sightlines very important (Gehl, 2011). Besides that, people 
perceive mainly horizontally and best when travelling at walking pace (up to 5 km/h) (Gehl, 
2011), probably because people expect that most of the activity of interest will take place at 
street level.  

2.5 People’s needs in public  
The needs people have in public space can be deduced from Maslow’s Hierarchy of Needs 
(Childs, 2004), when the basic needs of safety, food and comfort are fulfilled, social 
interaction can take place. Public space should be a safe and pleasant place to take the risk of 
interacting with other people (Childs, 2004). Not only sun and food can stimulate people to 
stay longer in public space, water can have a similar effect.  

In the places people stay for a longer period of time, they want protection from the wind, but 
also enjoy direct sunlight (Gehl, 2011), which are often contradicting wishes. In his study of 
analyzing pedestrian flows in downtown San Francisco, Zacharias (1995, p 8) has found 
prove that, “sunlight is closely correlated with pedestrian presence”. This was especially the 
case when sunlight was most intense. Also food services and public space design seemed to 
be important, however they are not generating pedestrian presence on their own. When the 
micro-climate is pleasant, people will enjoy the space more. 

People love to watch other people in public space. According to Gehl (2011, p. 23) people are 
the most important aspect for success of public space, because “People are attracted to other 
people”. People like to sit on benches that provide a good view on the surrounding activities, 
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allows them to see other people. Gehl (2011) suggests that people should spend more time 
outside, because it will increase the chance of people interacting with each other; by 
improving the physical conditions, street activity and use of public space can increase. When 
more people are outside, public space is more lively even when people are only passing by.  

Public space is used by people regularly for necessary activities, but this will not always lead 
to optional or social activities in public space. Therefore the place has to be attractive, 
something to see and something to do for public space visitors makes them stay longer. 
William H. Whyte refers to the need for something to see as triangulation: two people need a 
third person or thing to interact with each other (Gehl, 2011). When there is nothing to talk 
about people in public are not likely to interact with each other.  

Although it seems to be obvious to attract people with seats in the sun or a café on the 
square, many public spaces fail because there are no appropriate places to sit, there is no 
gathering point like a play element or foodservice and the place is dominate by traffic or 
surrounded by unattractive blank walls (Projects of Public Space, 2012). Of course that is 
not what people need in public space. This implies that when designing a public square, the 
urban plan of the whole village, and especially of the surrounding area of the square and 
functions in the square’s plinth, should be seriously taken into account.  

According to Childs (2004) the well or fountain in a city is a natural gathering place; water is 
a basic need, but also attracts play. The sound of water strengthens our sense of place 
(Childs, 2004), also pointed out earlier by Tuan (2003). Water also has a conductive cooling 
effect, it cools us down better then air does (Childs, 2004). Whether people are comfortable 
in public space depends on the quality of the microclimate. In cool climates, sun attracts 
people. When it is warm people prefer shade and wind (Childs, 2004). So people do not 
always demand the same characteristics of public space, their desires change with situations 
and seasons. 

2.6 Moving around 
To be able to walk, people need space to move around freely, not too many obstacles but still 
an interesting environment, surface conditions are extremely important especially for 
people with walking difficulties (Gehl, 2011). Pedestrians tend to keep distance from 
borders and other pedestrians, this distance decreases with higher density or when the 
individual is in a hurry (Helbing, Molnár, Farkas & Bolay, 2001). Whether people decide to 
walk depends on multiple factors, according to Gehl (2011) distance is very important, while 
acceptable walking distance is estimated at about 500 meters, being influenced by the 
experienced distance, as well. 

The route people follow depends on many factors as Helbing, Molnár, Farkas and Bolay 
(2001, p 362) mention, based on pedestrian observations. “Pedestrians show a strong 
aversion to taking detours or moving opposite to the desired walking direction, even if the 
direct route is crowded. If alternative routes are of the same length, a pedestrian prefers the 
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one where he or she can go straight ahead for as long as possible and change direction as 
late as possible” This behavior can sometimes result into `hysteresis effects'; sometimes 
pedestrians tend to use one way when moving to a certain point, but another way to get 
back (Helbing, Molnár, Farkas & Bolay, 2001, p 362).  

In general, people love easy ways and shortcuts, for example; although designers love to use 
stairs as design elements, users prefer ramps to go up and down (Gehl, 2011). Height 
difference can be not only a physical, but also mental obstacle for people (Burgers, 
Zuijderwijk, Binken, & van der Wilk, 2012), so people tend to avoid going up or down when 
this is not strictly necessary. Pedestrians also tend to avoid detours when a, not too hard to 
take, shortcut is possible.     

2.7 Dimensions 
According to Gehl (2011) the dimensions of space are important, people can better 
experience the space when it is of smaller size. Gehl (2011) states that the social field of 
vision is limited to a distance of 100 meters and at a distance up to 20 meters people can 
determine facial expressions. Kevin Lynch suggested that a distance of 25 meters is 
comfortable in the social context, as in the case of medieval squares, while 110 meters is the 
maximum acceptable size for public space (Gehl, 2011). Golicnik and Thompson (2010) also 
refer to medieval square dimensions as ideal proportions, they base this on the perception 
of local space which is restricted to 60 meters.  

To go outside and have a chance of meeting other citizens, people should feel comfortable 
outside and the more time they spend outside, the higher the chance of meeting other 
people (Gehl, 2011). But to feel comfortable, people also have to feel safe and secure. Gehl 
(2011) mentions the importance of the respect of personal space, also called social distance. 
The personal space is within 3.75 meters from a person, only individuals people know very 
well are accepted within this range. Golicnik and Thompson (2010) state that people need 
about 4 meters around them to ‘ignore’ other people. So for people to feel relatively 
comfortable around other people, they should be able to keep a 4 meter radius from other 
people. Resting individuals are uniformly distributed over space to keep this social distance, 
but density increases around attractive anchor places (Helbing, Molnár, Farkas & Bolay, 
2001). A similar effect can be seen on beaches, where visitors make a trade off: at first when 
it’s not that busy, people tend to stay relatively far away from each other’s towel. However 
when more people arrive at the beach, it becomes crowed and the next towel is sometimes 
only one meter away. Although the visitors on the beach stay, no one really likes being so 
close to strangers.  

Many designers of the past have left current designers various guidelines on the size and 
shape of public space. Roman designer Palladio advised a height-width ratio of 1 : 1¾ to 1 : 
2½, whereas Alberti (around 1450) favored larger dimensions with a height-width ratio of 1 
: 3 and length twice the size of the width of the square (Rutgers, 2009). At the end of the 
nineteenth century Sitte suggested a height-width ratio between 1 : 1 and 1 : 2, 
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corresponding with the idea of Hegemann and Peets that a building’s architectural quality is 
perceived best at a distance equal to the height of the building (Rutgers, 2009). Nowadays 
many public areas are oversized, Gehl has a simple advice for designers to prevent this: 
“Whenever in doubt, leave some space out” (Gehl, 2011, p. 91).  

A square should feel like a room with walls, not like left-over space, but still should offer 
enough space to stay out of personal space of strangers (Childs, 2004). The edges of a square 
are the most lively parts, they are the preferred stopping zone, a place to watch the ‘show’ 
on the field of the square and a place to settle down (Childs, 2004). Sociologist De Jonge 
(Childs, 2004) found this so called ‘edge-effect’: the borders of an open space are preferred 
staying areas, because at the edge one is less exposed, not ‘in the way’ of other people’s 
route and the personal space is protected while one has a good view on the public area 
(Gehl, 2011). Childs (2004) refers to these spots as the ‘refuge and prospect’ places, where 
ones back is protected and one has a good view what is coming. Thick edges support life in 
public space, because sitting on the edge is preferred.  

Not only the dimensions are considered to be important for the success of a square, the way 
that the floor, the surrounding walls and ceiling are defined and marked is just as important 
for the feeling of enclosure. Walls should be of equal height (Rutgers, 2009) and have clear 
cornices to line the sky and make it act like the ceiling (Childs, 2004). The walls have to 
make the space feel enclosed, but should also be used by shops or cafés to make the space 
lively (Childs, 2004). This feeling of enclosure can be enhanced by making clear and strong 
corners (Rutgers, 2009) (Gestallt principles can be used to  serve this goal). Even when the 
dimensions are set, patterns and colors of the walls and floor can make the space seem 
bigger or smaller. According to virtual reality research of Eindhoven University of 
Technology (Buijnsters, 2006), light colored walls or horizontal lines will make the space 
seem bigger, whereas large windows or dark walls make the space seem more closed. A 
secondary ceiling, formed by lampposts or trees, can also give the impression of a more 
enclosed space (Childs, 2004). 

2.9 Unsuccessful public space 
There are two basic reasons for public space to fail, either there are not enough pull factors 
or to many aspects of the space are pushing people away. When a place lacks pull factors, 
people are not going to that place.  When public space is not adjusted to the needs of 
residents and visitors they will move away to a place where they will feel more safe or 
comfortable. 

In general, people seem to spend less time outside, for example Facebook is used for social 
interaction and grocery shopping is done by car and groceries, clothes and almost every 
other product can be order from the internet. When people spend less time outside, there 
are more people needed to make public space lively. Gallachner (2005) questions whether 
there is a certain threshold of people living in the area, where public space is going to be 
successful. She states that people used to have more reasons to go out in public space, 
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nowadays “new conditions and reasons for being out have to be found” (Gallachner, 2005, p 
63.). On the other hand, she does mention that people will always have the need to go out 
locally and meet people, therefore the outdoor experience is essential for public space to be 
successful.   

The experience of going into public space has to add something to their lives and well-being, 
but “designs for public places often are too constrained, not providing for basic human 
needs such as comfort, relaxation, and discovery. They may allow only for passive 
engagement with others or be structured only for predetermined actions, making them rigid 
and unchallenging. Little is left to the imagination of the user.”  (Carr, Francis, Rivlin & Stone, 
1992, p. 17) Designers tend to make boundaries for use and citizens can only stay between 
the lines. Burgess, Harrison and Limb (1988) also found that people want a greater variety 
of leisure facilities than usually provided.  

People are keen on natural environments and they like green spaces, however planners 
sometimes do not take that into account (Burgess, Harrison & Limb, 1988).  White and 
Gatersleben (2011) mention that the importance of greenery in people’s living environment 
is recognized more often nowadays. “Natural scenes are generally more preferred and 
perceived as more beautiful and restorative than built ones.”(White and Gatersleben, 2011, 
p90) They suggest that the presence of greenery in urban environment is especially valued 
due to the contrast with stressful life. 

Burgess, Harrison and Limb (1988) also address the dilemma between safety and the desire 
for pleasure in public space; if the fear exceeds the need for pleasure the public space will 
not be used as much. Childs (2004) defines three types of risks: physical hazard, social risk 
and crime. According to interviews conducted by Snoeijs (2012) women are more fearful in 
public space; they are not only afraid to fall victim to a crime, but also unsafe traffic 
situations frighten them easier. Women therefore prefer a good view over the whole space, 
while teenagers prefer public space where they can separate themselves from the rest of the 
world; public space is the natural meeting place for adolescents and teenagers, where they 
can flight from all supervision (Snoeijs, 2012). Adults often go to public space with their 
children, they will go where the facilities are best for their children (Snoeijs, 2012). This 
shows that the use of public space is very diverse and different groups have conflicting 
desires. Not seldom, public space is not fully prepared for any group of users, which makes it 
an unpleasant place for everyone.  

2.9 Success factors 
Although not a lot of research has been done with regard to the success of public space, 
some authors do attempt to describe how public space can be successful. According to 
Carmona and colleagues (2003) success of urban design is related to context-conditions, 
because culture and environment are related to each other. Choices of people over time 
create culture, and culture shapes the environment, thus when the culture changes, the 
environment has to change with it to ‘match’ (Carmona et. al., 2003). Rutgers (2009) also 
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mentions the context as an important factor; a successful square has a balance of economic, 
social and symbolic aspects depending on the context. This confirms the idea that there is no 
recipe for successful public space, but there are aspects that can positively influence the 
success of public space. 

According to Gehl (2011, p. 23) people are the most important aspect for success of public 
space, because “People are attracted to other people”. People like to sit on benches that 
provide a good view on the surrounding activities, allowing them to see other people. Life at 
the streets and public squares is self reinforcing: something happens because something is 
happening (Gehl, 2011). So to create successful public space the designer has to be able to 
attract people to the space. People often combine motives to go somewhere, to go out they 
need a destination to use as motive (Gehl, 2011). People need something to do. “If spaces 
make it attractive to walk, stand, sit, see, hear, and talk, this is in itself an important quality, 
but it also means that a broad spectrum of other activities – play, sports, community 
activities and so on – will have a good basis for development.”(Gehl, 2011, p. 131).  

“To gather people, a square or courtyard should also gather the infrastructure and buildings, 
the streets and hallways, the public institutions and restaurants.” (Childs, 2004, p.129) 
‘Anchor tenants’ are stable institutions that have visitors on a regular basis, like libraries, 
post offices, schools, train stations, they are attracting people anyway (Childs, 2004). Childs 
(2004) thinks that a public space can become a central place of a district, when it fits within 
the physical landscape with a good microclimate, has a catchment of 300-600 meters with 
sufficient flow of people and respects the history of the place. Also in this view the main 
issue is to get people to the public area, but to make space lively, people have to stay for a 
longer period of time. Snoeijs (2012) addresses the fact that for a lively public space, a social 
function has to be generated by offering possibilities to people moving and staying in the 
area. 

Public space has to feel safe and secure, so that people spend time in it. Childs (2004) refers 
to William Whyte for the idea that ‘mayors’ like doormen or vendors, because they can help 
to make public space safe, they can diffuse social conflicts and be potential witnesses. The 
broken window effect, where one broken window in a left building will quickly generate 
more broken windows, may just mean that well kept grounds prevent vandalism, although 
research does not conclude that light and overlooked places may be safer (Childs, 2004).  
When public space is safe it has to be comfortable and pleasant. The sense of enclosure is 
critical to the character and therefore related to the success of the space. According to Childs 
(2004) squares with onion skin (multiple edge layers) and strong corners reinforce the 
sense of enclosure.  

According to Schnabel, Rijnboutt, Koek and Schaap (2011) the Netherlands have some 
successful squares: the Dam (Amsterdam), the Plein (The Hague) and Vrijthof (Maastricht). 
According to the authors the success factors of these squares are the right scale, attractive 
buildings in the outer square and lots of people that go there. Squares in the Netherlands 
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fulfill a leisure function: sitting, eating and people-watching (Schnabel et. al., 2011). 
Successful public space is related to new people going in and others going out (Schnabel et. 
al., 2011), mixed use can create more lively, safer and more sustainable areas.  

Some authors have the courage to go further than the general statements above and sum the 
(subjective) characteristics they think will make public space successful. According to 
Marcus and Francis (1990) public spaces should be accessible and seen by potential users, 
convey the message that they are available and meant to be used. Furthermore public space 
has to be beautiful and engaging, but also provide a feeling of safety and offer a relief from 
urban stress. The place should be furnished to support likely and desired activities, be 
geared to needs of the users and physiologically comfortable and has to encourage use by 
different groups of people. The public area has to be accessible to everyone, including 
children and disabled. To make the place exciting, designers should incorporate components 
that users can manipulate or change and allow users to become attached with the place.  

The government of the United Kingdom has determined objectives for public spaces they 
believe will add to the success of public space (Carmona et. al., 2003). At first the space 
should have character and a clear identity. It should be enclosed and easily distinguishable 
from private space. The area should be attractive and easy to get to and move through. 
Legibility of the public area should be high, elements in space should be adaptable and the 
use has to be diverse and allow choice.  

According to Project for Public Space (2012) a successful place has four key qualities: 
accessible, comfortable, people can be engaged in activities and it has to be a sociable place 
where people want to meet. The institute put up ten principles that will make a square 
successful (Project for Public Space, 2012):  
1) image and identity, a fountain or statue allows citizens to feel the community identity. 
2) attractions and destination “a great place needs to offer at least 10 things to do or 10 
reasons to be there”. 
3) amenities, like benches and other elements, in the right location to attract people. 
4) flexible design allows the place to adapt to temporary situations. 
5) seasonal strategy, the place can change with the season for example with creating a ice 
skating rink or Christmas market in winter.  
6) accessible by foot, do not allow traffic to dominate the space. 
7) inner square/outer square, the welcoming boundaries of a square make the actual square 
more pleasant to stay at.  
8) reaching out like an octopus, accessible from multiple directions to attract people. 
9) central role of management, keep it safe and lively. 
10) diverse funding sources to make the space diverse. 

The authors that do attempt to describe specific success factors of public space seem to 
agree on multiple aspects; the place should be accessible, adaptable by users and a pleasant 
and comfortable place to be. According to Siu (2003) designers should accept that users 
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want to modify designs to make them suit their personal desires. It makes the place more 
exciting and when properly designed it does not have to mean the place is completely torn 
down by vandalizing teenagers.  

2.10 Conclusion 
There is no recipe for designers to follow in order to create successful public squares. 
However some aspects of space will enhance the probability of squares being used by 
visitors. In general they should be  pleasant, safe and protected. A square should also offer 
something to visitors, something attracting them. Gehl (2011) and Childs (2004) addressed 
the importance of seating places, a water fountain and something to talk about, like art on a 
square to enhance social behaviour. Also public institutions are expected to attract people to 
a square. Greenery is seen as having a restorative influence on citizens and has a positive 
influence on the perceived aesthetics of a space.  

 

  



 
24 

 

3 Method 
The research used a web based questionnaire with conjoint choice tasks of hypothetical and 
real cases. To determine the attributes, information from the literature study and a pre-
study of existing squares were used. Based on the relevant attributes, alternatives for the 
hypothetical conjoint choice experiment were created. The content and procedure of the 
web based questionnaire will be discussed briefly in this chapter. Followed by the 
explanation of the random utility method and finally the procedures with regard to the data 
preparation and actual statistical analysis.  

3.1 Pre-study 
In order to prepare the research, a number of village squares within the province of Noord-
Brabant, the Netherlands have been studied. Squares of villages with 10.000 to 30.000 
inhabitants and squares of comparable size, of at least 25 meters wide and up to 100 meters 
long, were listed and the characteristics of these village squares were studied. This 
information was used to select characteristics that varied among the squares and could have 
influence the preference of citizens.  

The squares used for the actual study were selected from this list, based on the 
comparability of the characteristics and variation of characteristics among the squares. 
Every characteristic had to vary and the selected squares should not be too similar to each 
other.  

3.2 Creating alternatives  
Attributes of the hypothetical squares were selected based on the literature and the 
variation in the real life cases, found in the pre-study. Since all squares were within the 
village center and shops were present on them, these two conditions were assumed for all 
squares  in the research’ experiment.  

The shape for hypothetical squares was set as square (50 by 50 meters) or rectangular (70 
by 35 meters). For the existing squares, the best fitted shape was chosen. A municipality 
building or library is seen as a public function. Three different formations of the greenery 
were distinguished: trees in a group close to each other, trees scattered around the square 
and trees in a line formation. These three types of formations could be present or absent, so 
squares with either one of the three options, two, all three or no trees could be distinguished 
(for the hypothetical only all or one type of formation was present, due to the experimental 
design). Table 3.1 displays the characteristics of the squares with the possible levels for each 
characteristic. 
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Table 3.1 Levels of the characteristics 

Characteristic levels 
Shape  rectangular or square  
Church present or absent 
Public functions present or absent 
Housing present or absent 
Seating present or absent 
Water fountain present or absent 
Art present or absent 
Terrace present or absent 
Car parking present or absent 
Group of trees present or absent 
Scattered trees present or absent 
Line of trees present or absent 

To construct the hypothetical squares, an experimental design was used based on Addelman 
and Kempthorne (1961). Sixteen different squares with variation in the attribute levels 
were created by using Google SketchUp. The program was used to create a three 
dimensional environment corresponding to each square of the experimental design. The 
allocation of the various characteristics, was performed with a rough plan in mind, this is 
described in appendix I. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Hypothetical square 1 Figure 3.2 Hypothetical square 16 
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From each three dimensional square, two views were used, in order to present the squares 
to the respondents of the survey. The attributes that could have been unclear in the two 
views and/or the respresented functions were presented textually as well (public functions, 
housing, church, terrace, benches, water fountain, art and parking, leaving only the tree 
formations and shape of the square presented merely by the views, which could have been 
unclear on themselves). Figure 3.1 represents hypothetical square 1, figure 3.2 represents 
square 16 of the hypothetical cases. The levels of the characteristics of the hypothetical 
squares and the exisiting squares are presented in appendix II.   

3.3 Questionnaire 
To reveal citizens’ preference for public village squares, a web based questionnaire was 
used. This questionnaire consisted of multiple parts, the complete questionnaire is shown in 
appendix III. At first participants had to respond to statements about public squares on a 
five-point Likert scale and some other multiple choice questions. These questions measure 
which aspects people value for village squares in general. The questions are about various 
characteristics of a square; whether there should be functions like, greenery, seating or a 
church and about the demands people want the village square to fulfill; like aesthetics, 
multiple purpose use and symbolism. 

The next part of the questionnaire is a hypothetical choice task, this stated preference 
method was used because it is more controllable and allows multiple observations per 
participant. Respondents had to evaluate multiple trade-offs between two different options 
for a village square. The relation between the respondent’s choice and the alternative 
squares’ attributes is investigated and used to determine the value of a single attribute. For 
every choice set, the respondent also had the option to make no choice. The presentation of 
choice tasks was randomized as shown in appendix IV.  

The hypothetical choice task was followed by a similar choice task with real life alternatives. 
The results of this task will be compared with the hypothetical task to learn whether the 
values found in the hypothetical stated preference could be used to predict the evaluation of 
real life cases. The questionnaire was completed with multiple background questions about 
the respondent’s socio-demographics, such as gender, age, level of education and aspects of 
household composition.  

3.4 Procedure 
The questionnaire was designed by using the Berg Enquête System, made available by the 
department of Design and Decision Support Systems at Eindhoven University of Technology. 
Respondents could respond to the questionnaire by entering the link to the web based 
questionnaire (http://vragen1.ddss.nl/q/dorpsplein).  

The questionnaire was distributed to the public in several ways. At first, friends and family 
were asked to fill out the survey and ask their friends and family to do the same. The link to 
the questionnaire was also posted on Facebook. Friends and family were asked to 
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specifically target inhabitants of the villages in Noord-Brabant that were used for the real 
life choice task.  

Furthermore leaflets with a small introduction to the subject of the questionnaire and the 
request to fill out the questionnaire, were handed out directly to visitors of the village centre 
of every village used in the real life choice task. In the direct surrounding of the village 
square of interest, the leaflets were left in the mailboxes of homes. Also employees of shops 
and restaurants around the square were asked to fill out the questionnaire.     

This approach did result in some response to the questionnaire, but was not sufficient. 
Therefore a direct mailing approach was used, several companies, including architects and 
building companies, within the villages of interest were targeted, because of their assumed 
interest in the subject or probable involvement with the square (companies located close to 
the square). The best results were obtained by asking local news websites to post the link to 
the web based questionnaire on their page, unfortunately not all of these websites were 
willing to do so.   

3.5 Random utility modelling 
Individuals do make different choices, but each individual does try to make the best choice 
for him or her. Random utility modelling assumes that each individual strives to select the 
alternative with the largest utility, but taste differs per individual (Hensher, Rose and 
Greene, 2005) which will result in different individuals making different choices. The 
alternatives in an individual’s choice-set have attributes and the individuals base the utility 
of each alternative on these attributes.  

𝑈𝑖 =  𝑉𝑖 + 𝜀𝑖  

The utility of an alternative for an individual is represented by 𝑈𝑖  , in which 𝑖 refers to a 
specific alternative, 𝑉𝑖  is the representative component of utility or structural utility, the 
deterministic part of the utility, and 𝜀𝑖  which is sometimes referred to as error, but in this 
case it can be seen as the random utility component, the part which is not possible to 
measure exactly and represents the taste variation among individuals (Hensher, Rose and 
Greene, 2005).  

 𝑉𝑖 =  𝛽1𝑋𝑖1 + 𝛽2𝑋𝑖2 +  𝛽3𝑋𝑖3 + ⋯+ 𝛽𝑛𝑋𝑖𝑛 

The structural utility for an alternative is computable by the summation of 𝑋𝑖𝑛 , the scores of 
each attribute 𝑛 for alternative 𝑖, multiplied by 𝛽𝑛, the weight of attribute 𝑛 (Hensher, Rose 
and Greene, 2005).  

Multinomial logit modelling is one of the most widely used models for conjoint analysis 
according to Kropko (2008). This approach assumes that the errors are independent and 
identical and the distribution of the error terms corresponds to the type-1 extreme value 
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distribution (or Gumbel distribution) (Kropko, 2008). To calculate the probability an 
individual 𝑞 will choose alternative 𝑖, the following equation should be applied: 

 𝑃𝑖𝑞 =  
𝑒𝑉𝑖𝑞

∑ 𝑒𝑉𝑗𝑞𝑗
 

The probability that an individual will choose alternative 𝑖  out of the whole set of 
alternatives is calculated by dividing the exponential of the structural utility for alternative 𝑖 
to the sum of the exponentials of the structural utility for all the alternatives (Hensher, Rose 
and Greene, 2005). 

3.6 Data preparation  
In order to be able to analyze the data, the data set was recoded to make it suitable for 
Nlogit analysis. The preparation of the data was done in IBM SPSS Statistics 19.0. In the raw 
data one row represented the data for a single respondent, however the further analysis 
requires a row for each choice option per choice set for every individual respondent. The 
complete data preparation is displayed in appendix V. 

The raw data was restructured in SPSS in three steps, at first the raw data was split into four 
groups; hypothetical aesthetics, hypothetical use, existing aesthetics and existing use. The 
hypothetical data sets are based on the first 8 choice tasks of the questionnaire, the existing 
data sets are based on the real life cases with 6 choice tasks in the second part of the 
questionnaire.  

Next, the choice variables of the raw data in every group were restructured into one 
temporary choice variable. This resulted into 24 rows per respondent (for the hypothetical 
data, 18 for existing data), due to the three choice sets only 8 rows for every respondent 
contained the choice variable. These 8 rows with content were selected and the temporary 
choice variable was translated into three variables indicating the preference for square A, 
the preference for square B and the no preference option. 

Finally the data was restructured one more time to create the definitive choice variable out 
of the three preference variables. The result is a data set for hypothetical cases with 24 rows 
for each respondent indicating the choices options for 8 choice sets. For existing cases there 
are 18 rows for each respondent indicating the preference for 6 choice sets.  

After the restructuring of the data sets, each choice option was assigned the square number 
according to the randomized choice tasks as displayed in appendix III. The no preference 
option was assigned a square number as well (number 17 in hypothetical data and number 
12 in existing data). This square number does not correspond to an actual square, but 
represents the no preference option. For each square the attributes were assigned as 
displayed in appendix II. The no preference square is assigned no attributes except for the 
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none attribute. Effect coding was used to indicate the attribute levels, since every attribute 
has only two levels, one column per attribute is sufficient. 1 indicates the presence of an 
attribute and -1 indicates the attribute’s absence. Table 3.2 shows the effect coding of the 
three options in choice set 1 of the hypothetical data.  

Table 3.2 Coding of choice set 1 

Square Rectangular Housing Church Public 
Function 

Tree 
Group 

Tree 
Line 

Tree 
Scattered 

Water Art Parking Terrace Seating None 

1 1 1 1 1 1 1 1 1 1 1 1 1 0 
16 1 -1 -1 1 -1 -1 1 1 1 1 -1 -1 0 
17 0 0 0 0 0 0 0 0 0 0 0 0 1 

For the existing data sets one additional variable is created, which indicates whether the 
respondent lives in the same village as the location of the square. This variable, My Square, 
is standard set to -1, or 0 for the no preference option. Only is the village is equal to the 
location of the square the variable is set to 1.   

3.7 Statistical analysis  
To answer the research questions the data has to be analyzed. The socio demographic 
information and general statements about village squares are analysed with descriptives in 
IBM SPSS Statistics 19.0.  

The stated preference data is analysed in Nlogit 5 (Greene, 2012), a program made available 
by the department of Design and Decision Support Systems. Nlogit is able to estimate a 
multinomial logit model, it will calculate the  𝛽 coefficients for each attribute. To compare 
several multinomial logit models, Nlogit will also produce a goodness-of-fit measure. This 
log likelihood function is given by Nlogit in the form of a negative decimal number. The log 
likelihood function (LL) of a model can be used to determine the model fit, in terms of 
McFadden’s R-Square (𝜌2) .  

𝜌2 = 1 − 
𝐿𝐿(𝛽)
𝐿𝐿(0)

 

In the calculation of the 𝜌2, the log likelihood of the estimated model is 𝐿𝐿(𝛽),while 𝐿𝐿(0) 
represents the log likelihood of a null-model (Train, 2003). When the estimated model with 
the parameters is not better predicting the data as a null-model, then 𝐿𝐿(𝛽) = 𝐿𝐿(0) and 
𝜌2 = 0. The maximum value of 𝜌2 is 1, this is the case when 𝐿𝐿(𝛽) = 0 and the parameters 
perfectly predict the choices in the data.  𝜌2 closer to 1 is considered to present a better 
fitting model, according to Clark and Hosking (1986) a 𝜌2 over 0.2 can be considered to be a 
relative good fit.  

3.8 Conclusion  
The hypothetical alternatives were created according to the experimental design and 
presented in a conjoint choice experiment, where the existing squares were presented, as 
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well. The conjoint choice experiment was part of a web based questionnaire, distributed in 
various ways among residents of the villages of interest.  

The data from conjoint choice experiment was used to predict the choice people made, 
based on the random utility theory. This theory assumes that individuals choose the 
alternative with maximum utility and that utility is derived from the attribute levels. The 
data was restructured in order to make Nlogit able to predict several multinomial logit 
models.     
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4 Results 
The results of the research were analyzed with SPSS and NLOGIT. At first SPSS was used to 
generate the descriptive statistics of the data set, indicating whether the sample is 
representative for the population, or not. This section is followed by the analysis of the 
general statements from the first part of the questionnaire. Finally, The data gathered with 
the choice tasks in the questionnaire are analyzed (with NLOGIT) to estimate various 
models to predict the choices for aesthetics and use.  

4.1 Descriptives  
The descriptive statistics are summarized in table 4.1. Whenever possible, the descriptives 
of the sample are compared to the Dutch population. 

 
Table 4.1 Descriptives 

Variable level percentage 
Gender   
 male 53.6 % 
 female 46.4 % 
Age   
 under 18 years 0.9 % 
 18 to 25 years 6.7 % 
 26 to 40 years 15.5 % 
 41 to 65 years 55.7 % 
 over 65 years 21.3 % 
Educated   
 elementary school 2.0 % 
 secondary school 11.7 % 
 vocational education MBO  28.9 % 
 university of professional education HBO 42.6 % 
 university of science  14.9 % 
Working   
 unemployed 29.2 % 
 student 5.0 % 
 less then 10 hours 4.1 % 
 part time 23.6 % 
 full time 38.2 % 
Children   
 no 26.3 % 
 yes 73.7 % 
Dog   
 no 78.4 % 
 yes 21.6 % 
Disabled   
 no 92.7 % 
 yes, some difficulties 5.8 % 
 yes, wheelchair/rollator 1.5 % 
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The distribution of males and females is close to the overall distribution in the Netherlands 
53.6 percent of the respondents to the survey is male and 46.4 percent is female. According 
to CBS (2013) 49.5 percent of Dutch population is male, somewhat more males responded to 
the survey, so they are slightly overrepresented in the sample.  

In the age distribution, five categories were predefined in the survey. Only 7.6 percent of the 
respondents is of younger age (up to 25 years old), while in the Netherlands 22.5 percent of 
the population is under 20 years of age (CBS, 2013), therefore this group is 
underrepresented in the sample. However one could not expect very young members of the 
population to respond to the questionnaire.  The group of adults 26 to 40 years old is only 
represented by 15.5 percent of the sample, 77.0 percent of the respondents is over 40 years 
old. Adults above 65 years of age are over represented (21.3 percent in the sample against 
17.2 percent in the Dutch population (CBS, 2013)).  

In the Netherlands according to CBS (2013) 22 percent of the population has been educated 
at a low level (elementary and secondary school), in the sample this group is represented by 
13.7 percent and is therefore somewhat under represented. More than half of the 
respondents has a high education level, which means that they have studied at a university 
of professional education or university of science. 57.2% of the respondents has received 
higher education, while in the Netherlands 35 percent of the population has been educated 
at a high level (CBS, 2013). Thus, lower and medium educational levels are 
underrepresented in the sample.  

 The majority of the respondents, 65.9 percent, has a job and 29.2 percent is jobless. Almost 
three out of four respondents have children, who can be younger and living at home or 
already grown up and moved out. Only 26.3 percent does not have children at all. 

21.6 percent of the respondents have one or multiple dogs, while according to research of 
Borst, Megens, Overgaauw, Teurlings and Verhoeven (2011), about 12 percent of the 
households in the Netherlands has a dog, (in total 1.5 million dogs live in the Netherlands). 
Most of the respondents live in the villages of the research, which implies that probably 
more villagers own a dog compared to the national average.   

By far most of the respondents have no trouble walking, 7.3 percent has indicated that they 
have difficulties with walking (5.8 percent) or that they need walking aid (1.5 percent).  

Eleven squares in ten villages within the province of Noord-Brabant, in the Netherlands, 
were presented in the questionnaire as the existing squares. The villages were selected 
based on the pre-study. The villages in the research are Boxtel, Dongen, Drunen, Geldrop, 
Goirle, Prinsenbeek, Rijen, Sint Oedenrode, Veghel and Zevenbergen. Rijen had two village 
squares used in the research, the other villages only had one square. The map in figure 4.1 
shows the location of the villages in Noord-Brabant.  
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In table 4.2 the distribution of respondents over the villages is displayed. Only 9.6 percent of 
the respondents are not from the province of Noord-Brabant. They could have become part 
of the research, because the web based questionnaire was publicly available, also family and 
friends filled out the questionnaire to help gather data. Some villages have more 
respondents than others, Prinsenbeek (22 percent) and Drunen (13.2 percent) are 
overrepresented, compared to the other villages.  

Table 4.2 Response per village 

Village percentage 
Boxtel 6.1 % 
Dongen 7.3 % 
Drunen 13.2 % 
Geldrop 4.7 % 
Goirle 3.8 % 
Prinsenbeek 22.2 % 
Rijen 5.3 % 
Sint Oedenrode 3.8 % 
Veghel 4.1 % 
Zevenbergen 3.2 % 
Other town in province Noord-Brabant 16.7 % 
Outside the province Noord-Brabant 9.6 % 

 
4.2 General statements  
To get insight in the general opinion of citizens with regard to village squares, respondents 
were asked to respond to multiple statements about squares. The result of descriptive 
analysis of this data is displayed in table 4.4. The minimum score is -2, indicating a strong 
disagreement with the statement, 0 is the neutral score and a strong agreement is indicated 
by 2.   

Figure 4.1 Village locations 
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Table 4.4 General statements 

Statement mean mode 
I value a village square 1.56 2 
A square should be beautiful 1.64 2 
A square should have multiple purposes 1.69 2 
A square should allow recreation 0.74 1 
A square should have public functions 0.51 1 
A square should have greenery 1.28 2 
A square should have seating 1.71 2 
A square should have a church -0.21 0 
A square should allow events to take place 1.69 2 
A square should have symbolic meaning 0.91 2 
A square should have parking facilities -0.63 -2 
Parking facilities should be not on, but near the square  1.34 2 
A square should have shops 0.98 2 
A square should be a meeting place 1.56 2 
The current village square should disappear -1.72 -2 
The current village square meets my demands -0.07 1 

Most of the statements are on average evaluated positively, which indicates that citizens do 
appreciate those aspects of a square. Remarkably is the negative mean score (-0.21) for 
church, which indicates on average a slight disagreement with the statement. Respondents 
probably do not consider the church to be a necessity for the village square. On multiple 
aspects the mode, the most often chosen option, is 2 (strongly agree). Aspect as aesthetics 
(mean 1.64), multiple purposes (mean  1.69), green (mean  1.28), seating (mean  1.71), 
events (mean  1.69), nearby parking (mean  1.34) and meeting place (mean  1.56) score on 
average above 1 (agree), which indicates respondents in general appreciate those aspects.  

On average, respondents indicate that they value a village square (mean is 1.56, mode is 2). 
With a mean score of -1.72 respondents indicate that they do not want to lose the square in 
general, but according to the almost neutral mean score (-0.07) the current square does not 
meet the demands of every respondent very well, although the mode is 1 (agree). 

Respondents had to indicate how often they currently visit their village square. The bar 
chart in figure 4.2 displays the percentage for each level. Only 6.4 percent of the respondents 
indicated they rarely visit the village square (less than once a month), most respondents 
visit the village square at least once a week (27.1% + 44.2% = 71.3%). 
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Figure  4.2 Frequency of village square visits 

Additionally, respondents were asked to indicate which target groups a village square 
should be meant for. They could respond only with yes (score 1) or no (score 0). The results 
of these questions are shown in table 4.5.  

Table 4.5 Target groups 

Target group mean 
Children 0.78 
Teenagers 0.83 
Adults 0.98 
Elderly 0.97 
Employees 0.7 
Visitors 0.97 

Target groups adults (0.98), elderly (0.97) and visitors (0.97) score almost 1, indicating that 
98% of the respondents feel adults are a target group of the village square, and 97% of the 
respondents see elderly and visitors as a target group. Children and teenagers are by less 
respondents seen as target groups, 78% think children should be taken into account and 
83% feel teenagers should be a target group for the village square. Employees of businesses 
in the neighbourhood of the square are considered to be a target group by 70% of the 
respondents.   

4.3 Model estimation  
The Nlogit 5 software was used to estimate multinomial logit models out of the stated 
preference data. For each of the four data sets, created as described in chapter 3, a separate 
model was estimated. Besides that, the existing and hypothetical data were combined into a 
model for aesthetics and for tendency to use. Next, some additional models were estimated 
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as well. At first, a model with all attributes included was estimated, then this model was 
improved until a model with an optimal relation between the number of parameters and log 
likelihood function was found. The number of parameters should ideally be low and the log 
likelihood function should ideally be as close to zero as possible.  

For every model, an example choice task will be used to calculate the utility of each choice 
option and predict the choice a respondent would make according to the model. The 
attributes of the squares in the example choice task are all different, the utility function of 
square A is the opposite of the utility function of square B, the attributes are described in 
table 4.6. The utility per alternative will be calculated with the parameters estimated in the 
different MNL models in this chapter. The formula for the structural utility as described in 
chapter 3 will be used 𝑉𝑖 =  𝛽1𝑋𝑖1 + 𝛽2𝑋𝑖2 +  𝛽3𝑋𝑖3 + ⋯+ 𝛽𝑛𝑋𝑖𝑛 . For existing cases it will be assumed 
that neither square A nor square B are located in the home village of the respondent. 

Table 4.6 Example squares 

Square A Square B 
Shape square Shape rectangular 
Housing Church 
Public Function Tree group 
Tree line Tree scattered 
Water Art  
Parking Terrace 
Seating  

4.3.1 Aesthetics  
Hypothetical 
For the data set hypothetical aesthetics, the model with all variables had a LL of -2506, but 
several insignificant variables. The insignificant variables were excluded one by one, which 
resulted in a MNL model with a LL of -2507 and eight of the thirteen original variables. The 
β coefficients estimated by Nlogit for the hypothetical aesthetics cases are displayed in table 
4.7. A larger β indicates a stronger effect of that attribute, positive β coefficients indicate a 
preference (the corresponding value will be added to the total utility of the alternative) 
whereas negative β coefficients indicate aversion (the value will be subtracted from the total 
utility) with regard to that attribute. Regarding the shape of the square, in the case of a 
rectangular shape, the value will be added, in the case of a square shape, the value will be 
subtracted.  
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Table 4.7 Multinomial logit model predicting choice for aesthetics with hypothetical data 

Attribute β coefficient significance 
Rectangular 0.085 0.024 
Housing 0.113 0.000 
Public function 0.247 0.000 
Water 0.112 0.000 
Parking -0.459 0.000 
Terrace 0.258 0.000 
Seating 0.282 0.000 
None -1.177 0.000 
LL(β) = -2507 
LL(0) = -3154 
𝜌2 = 0.205 

The β coefficient for the none attribute has a negative score, this indicates that the 
respondents preferred making a choice between the two alternative over showing no 
preference. Parking facilities on the square are also evaluated negatively (-0.459), indicating 
parking facilities on the square decrease the utility of the square. The other attributes have 
positively estimated β coefficients, according to the MNL model the presence of these 
attributes increases the utility, in terms of aesthetics, of a square.  

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 = −1 ∗ −0.085 +  1 ∗ 0.113 +  1 ∗ 0.247 +  1 ∗ 0.112 +  1 ∗  −0.459 + −1 ∗ 0.258 +  1 ∗ 0.282 
                                   = 0.112 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 =  1 ∗ −0.085 + −1 ∗ 0.113 +  −1 ∗ 0.247 + −1 ∗ 0.112 +  −1 ∗  −0.459 +  1 ∗ 0.258 + −1 ∗ 0.282 
                                   = −0.112 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  1 ∗ −1.177 

When computing the structural utility of the example choice task, square A has a utility of 
0.122, the utility of square B is negative, -0.122 and the no preference option has a utility of -
1.177. If respondents, as it is assumed, maximize their utility with their choice, square A 
would be the preferred option. The probability square A will be chosen is equal to 0.482. 

The log likelihood of the estimated model is closer to zero than the log likelihood of the null-
model. This indicates that the model with the parameters does predict the data better then a 
random prediction with all parameters equal to zero. The model goodness-of-fit, 𝜌2, equals 
0.205. 

Existing 
The preference for aesthetics was also expressed in the existing cases. The results of the 
MNL model for this data set are summarized in table 4.8. The model with all variables 
included could not be estimated because of correlated attribute scores. When excluding 
these and non-significant attributes, the  LL of the full-model was -1705.  
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Table 4.8 Multinomial logit model predicting choice for aesthetics with existing data 

Attribute β coefficient significance 
Rectangular -3.741 0.000 
Housing -1.323 0.000 
Church -1.687 0.000 
Tree line -1.473 0.000 
Tree scattered 1.709 0.000 
Water 2.196 0.000 
Parking 5.109 0.000 
Terrace -1.240 0.000 
Seating 2.363 0.000 
My square 0.270 0.000 
None -4.552 0.000 
LL(β) = -1705 
LL(0) = -2266 
𝜌2 = 0.248 

The model for aesthetics based on evaluation existing squares contains eleven attributes. 
The β coefficient of the none option is negative (-4.552), which indicates that participants 
prefer to choose one of the alternatives over showing no preference. In this model the β 
coefficient indicate a negative influence on the square’s utility of the following attributes; 
rectangular (-3.741), housing (-1.323), church (-1.687), trees in line formation (-1.473) and 
terrace (-1.240). Trees scattered over the square (1.709), a water fountain (2.196), parking 
facilities on the square (5.109), seating (2.363) and the location of the square in the home 
village (0.270) increase the utility of a square in terms of aesthetics according to the MNL 
model. The goodness-of-fit measure of this model is 0.248.  

The structural utility of the example choice task can be calculated for this MNL model as 
well.  The calculation shows that the structural utility of square A is positive and higher than 
the utility of square B and the utility of the no preference option. The probability square A is 
chosen is 0.999. 

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 = −1 ∗ −3.741 +  1 ∗ −1.323 + −1 ∗ −1.687 +  1 ∗ −1.473 + −1 ∗  1.709 +  1 ∗ 2.196 +  1 ∗ 5.109 
+ −1 ∗ −1.240 +  1 ∗ 2.363 +  0 ∗ 0.270  

                                   = 12.431 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 = 1 ∗ −3.741 +  −1 ∗ −1.323 +  1 ∗ −1.687 +  −1 ∗ −1.473 +  1 ∗  1.709 + −1 ∗ 2.196 +  −1

∗ 5.109 +  1 ∗ −1.240 + −1 ∗ 2.363 +  0 ∗ 0.270 
                                   = −12.431 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  1 ∗ −4.552 

Combined set 
The hypothetical and existing data were combined into a single data set for the choice for 
the most preferred square in terms of aesthetics. An extra variable, real, was added to mark 
the existing cases, but this variable turned out not to be predictive in the MNL model. The 
model with all fourteen variables included had some fixed and insignificant variables, these 
were removed and the full-model is shown in table 4.9. 
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Table 4.9 Multinomial logit model predicting choice for aesthetics with combined hypothetical-existing data 

Attribute β coefficient significance 
Housing 0.172 0.000 
Public function 0.144 0.000 
Art 0.200 0.000 
Water 0.201 0.000 
Parking -0.449 0.000 
Terrace 0.196 0.000 
Seating 0.240 0.000 
My square 0.193 0.000 
None -1.170 0.000 
LL(β) = -4356 
LL(0) = -5421 
𝜌2 = 0.196 

This model shows a positive influence of the presence of housing (0.172), public functions 
(0.144), art (0.200), water (0.201), terrace (0.196) and seating places (0.240). The village 
square being in the respondents own village also has a positive influence in the combined 
model. Only the attribute parking on the square, has a negative β coefficient. The no 
preference variable is negative, indicating respondents prefer to choose one of the given 
alternatives. The goodness-of-fit (𝜌2 =0.196) of the combined set is somewhat lower than 
the previous two models. 

Comparison of aesthetics models 

Table 4.10 Multinomial logit models for aesthetics 

Attribute hypothetical model existing model combined model 
Rectangular 0.085 -3.741 0 
Housing 0.113 -1.323 0.172 
Church 0 -1.687 0 
Public function 0.247 0 0.144 
Tree group 0 0 0 
Tree line 0 -1.473 0 
Tree scattered 0 1.709 0 
Art 0 0 0.200 
Water 0.112 2.196 0.201 
Parking -0.459 5.109 -0.449 
Terrace 0.258 -1.240 0.196 
Seating 0.282 2.363 0.240 
My square --- 0.270 0.193 
None -1.177 -4.552 -1.170 

𝜌2 0.205 0.248 0.196 

The three MNL models estimated for the choice for aesthetics of the square differ from each 
other. The hypothetical and combined models have other significant parameters and some 
parameters with opposite direction compared to the existing model.  
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The irrelevance of tree formations in the hypothetical and combined model may show that 
although greenery is important respondents do not particularly favour one type of 
formation or did not notice the differences in the pictures. The existing model in comparison 
with the hypothetical model shows some more unexpected parameters. Especially the large 
positive influence of parking is counter intuitive. As well as the negative influence of 
terraces. The parameter for shape of the square and housing also have a different direction 
in the existing model.  

These unexpected coefficients are probably caused by the correlation between the 
attributes in the existing data, also see appendix IV. Correlations between variables may 
result in instable or wrong parameters, because the hypothetical and combined model are 
quite similar it is likely there are correlations within the existing data. The small sample 
group, in which the squares differ significantly in appearance, could also have been a factor.  

Also the variation in the attributes of the squares is less strong for the existing cases. Only 
two squares have no terraces and only four out of eleven have parking space on the square. 
Choosing one of these squares, therefore, has a very strong influence on the parameter. The 
Prinsenbeek Markt is a square with no terraces and nicely located parking space. The 
Prinsenbeek square could have caused the unexpected results for terrace and parking.  

The squares having a square shape; Drunen, Geldrop, Goirle and Sint Oedenrode, are also 
the most often chosen squares in the existing data set. Contrasting with the hypothetical 
model in which, rectangular squares are preferred (although the coefficient is small). This 
could indicate that the shape of the square comes across different on photo compared to the 
hypothetical rendered squares, the perspective is faked in the renders. Except for Geldrop, 
the most often chosen squares have no housing in the surrounding, the effect of housing to 
be negative can therefore also be related to the shape of the square. 

The combined model seems to level out the outliers in the existing data, the combined model 
is most similar to the hypothetical model. The preference for shape of the square is no 
longer a factor of influence and the housing, terrace and parking parameters are comparable 
with the hypothetical model.   

When the parameters of the multinomial logit model based on hypothetical data are used to 
predict the choice for the existing squares, the model has a log likelihood of -1940, 
compared to the null-model (LL = -2266) results in 𝜌2 is 0.144. This shows that using the 
MNL model based on hypothetical cases is reasonably good in predicting the results for 
existing data.  

4.3.2 Tendency to use  
Hypothetical 
The second choice participants had to make for a choice set was which of the alternatives 
they would expect to use more often. The hypothetical MNL model had a log likelihood 
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function of -2472, but contained some non-significant attributes. These were stepwise 
excluded from the analysis, this resulted in a model with seven variables and a LL of -2475. 
The estimates of the full-model are displayed in table 4.11.   

 Table 4.11 Multinomial logit model predicting choice for use with hypothetical data 

Attribute β coefficient significance 
Church -0.064 0.024 
Public function 0.352 0.000 
Water 0.118 0.000 
Parking -0.210 0.000 
Terrace 0.546 0.000 
Seating 0.348 0.000 
None -0.991 0.000 
LL(β) = -2475 
LL(0) = -3154 
𝜌2 = 0.215 

The none option has a negative β coefficient (-0.991), this indicates the preference for 
choosing between the alternatives. Furthermore the attributes church (-0.064) and parking 
(-0.210) have according to the MNL model small negative influence on the utility for use. 
The other attribute have positive β coefficients, indicating that public functions (0.352), a 
water fountain (0.118), terrace (0.546) and seating (0.348) have a positive effect on the 
utility of a square in terms of tendency to use. The 𝜌2 for this model is 0.215. 

The utility for the tendency to use square A is calculated at 0.126. Compared with the utility 
of square B (-0.126) this should lead the respondent, when maximizing utility, to prefer 
square A over square B or the no preference option, because the probability for square A to 
be chosen is equal to 0.475. 

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 = −1 ∗ −0.064 +  1 ∗ 0.352 +  1 ∗ 0.118 +  1 ∗ −0.210 + −1 ∗  0.546 +  1 ∗ 0.348  
                                   = 0.126 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 = −1 ∗ −0.064 +  1 ∗ 0.352 +  1 ∗ 0.118 +  1 ∗ −0.210 + −1 ∗  0.546 +  1 ∗ 0.348 
                                   = −0.126 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  1 ∗ −0.991 

Existing 
The second choice task, regarding the tendency to use a square, was also presented to the 
participants for existing squares. The model without too highly correlated and insignificant 
variables had a LL -1834, the parameters are displayed in table 4.12. 
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Table 4.12 Multinomial logit model predicting choice for use with existing data 

Attribute β coefficient significance 
Rectangular -2.612 0.000 
Housing -0.415 0.000 
Public function 0.853 0.000 
Tree group -0.909 0.000 
Water 1.895 0.000 
Parking 0.784 0.000 
Terrace -0.126 0.063 
Seating -0.352 0.000 
My square 0.417 0.000 
None -1.730 0.000 
LL(β) = -1834 
LL(0) = -2266 
𝜌2 = 0.191 

Again the none option has a negative β coefficient (-1.730), participant rather choose one of 
the alternative than show no preference. Public function (0.853), water fountain (1.895) and 
parking facilities (0.784) have positive β coefficients, this indicates a positive effect on the 
utility when one of these attributes is present. The coefficients, and therefore the expected 
effect on the utility in terms of tendency to use, of rectangular (-2.612), housing (-0.415), 
group of trees (-0.909), terrace (-0.126) and seating (-0.352) are negative. The β coefficient 
of the attribute my square is 0.417, so a square located in the home village of the respondent 
is estimated by the MNL model to have a positive effect on the utility for that respondent. 
The goodness-of-fit for this model is 0.191.  

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 = −1 ∗ −2.612 +  1 ∗ −0.415 +  1 ∗ 0.853 +  −1 ∗ −0.909 +  1 ∗  1.895 +  1 ∗ 0.784 +  −1 ∗ −0.126 
+  1 ∗ −0.352 +  0 ∗ 0.417  

                                   = 6.412 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 = 1 ∗ −2.612 +  −1 ∗ −0.415 + −1 ∗ 0.853 +  1 ∗ −0.909 + −1 ∗  1.895 + −1 ∗ 0.784 +  1

∗ −0.126 + −1 ∗ −0.352 +  0 ∗ 0.417 
                                   = −6.412 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  1 ∗ −1.730 

Combined set 
As for the preference for aesthetics, also the use data of the hypothetical and existing cases 
was combined into one data set. The model with all fourteen variables had some inestimable 
parameters and some of the variables were insignificant. The best estimated MNL model is 
displayed in table 4.13. 
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Table 4.13 Multinomial logit model predicting choice for use with combined hypothetical-existing data 

Attribute β coefficient significance 
Housing 0.078 0.000 
Church -0.085 0.000 
Public function 0.216 0.000 
Tree group -0.084 0.000 
Tree line -0.049 0.036 
Art 0.099 0.002 
Water 0.203 0.000 
Parking -0.188 0.000 
Terrace 0.438 0.000 
Seating 0.268 0.000 
My square 0.365 0.000 
None -0.986 0.000 
LL(β) = -4464 
LL(0) = -5421 
𝜌2 = 0.177 

The β coefficient of housing (0.087), public function (0.213), art (0.097), water (0.212), 
terrace (0.426) and seating (0.271) are positive, this indicates a positive influence on the 
utility when these attributes are present. The none attribute is negative again, indicating 
respondents prefer to choose one of the presented alternatives. The presence of the 
attributes church (-0.081), trees in group formation (-0.072), trees in line formation (-0.056) 
and parking (-0.182) has a negative influence on the utility.  

Comparison of use models 
The three MNL models estimated for the choice of using a square also differ from each other. 
The differences are summarized in table 4.14. The models and their differences will be 
interpreted. 

Table 4.14 Multinomial logit models for use  

Attribute hypothetical model existing model combined model 
Rectangular 0 -2.612 0 
Housing 0 -0.415 0.078 
Church -0.064 0 -0.085 
Public function 0.352 0.853 0.216 
Tree group 0 -0.909 -0.084 
Tree line 0 0 -0.049 
Tree scattered 0 0 0 
Art 0 0 0.099 
Water 0.118 1.895 0.203 
Parking -0.210 0.784 -0.188 
Terrace 0.546 -0.126 0.438 
Seating 0.348 -0.352 0.258 
My square --- 0.417 0.365 
None -0.991 -1.730 -0.986 

𝜌2 0.215 0.191 0.177 
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The combined model shows a small negative influence of trees in group or in line formation, 
this makes some sense, because larger formations of trees may be in the way or block 
sunlight. This relation is however not visible in the hypothetical model. In the existing model 
the direction of parking, terrace and seating variables are opposite to the parameters in the 
hypothetical model.  
 
Correlations between attributes in the existing data could have caused the unexpected 
results. The unexpected direction alternation of the parking and terrace variables may be 
explained by the relatively popular Prinsenbeek square. The change of direction of the 
parameter for seating may be explained by the absence of seating on the Prinsenbeek and, 
also on the quite often chosen, Zevenbergen square. 

The differences between the hypothetical and existing model seem to be levelled out again 
by combining the models, although, as for aesthetics, the combined use model is quite 
similar to the hypothetical model.   

The parameters of the hypothetical MNL model were used to predict the choice for tendency 
to use for existing squares. The log likelihood of the model in this case is -2127, compared 
with -2266 for the null model, which gives a quite small goodness-of-fit measure of 0.061. 
The hypothetical model is probably not very good in predicting the use of real squares.  

4.3.3 Extended models 
To control for socio-demographic influence on the choice for aesthetics and tendency to use, 
some extended models were estimated. The difference between two groups of respondents 
can be shown by estimating a model with extra variables, which represent the difference 
between the two groups. If a respondent belongs to the first group all the variables were 
multiplied by -1 and added to the existing variables, for the other group the original 
variables were just copied. The structural utility of a square is then calculated as follows:  

𝑉𝑖𝑔𝑟𝑜𝑢𝑝1 = (𝛽1 − 𝛾1)𝑋𝑖1 + (𝛽2 − 𝛾2)𝑋𝑖2 + (𝛽3 − 𝛾3)𝑋𝑖3 + ⋯+ (𝛽𝑛 − 𝛾𝑛)𝑋𝑖𝑛 
𝑉𝑖𝑔𝑟𝑜𝑢𝑝2 = (𝛽1 + 𝛾1)𝑋𝑖1 + (𝛽2 + 𝛾2)𝑋𝑖2 + (𝛽3 + 𝛾3)𝑋𝑖3 + ⋯+ (𝛽𝑛 + 𝛾𝑛)𝑋𝑖𝑛 

𝛽  represents the standard coefficients, 𝛾 represents the coefficient for the additional 
variable, also called context variables.  Two times 𝛾 is the difference between the two 
groups. For the extended models, only the hypothetical data was used to estimate the 
influence of socio-demographic factors.  

Gender 
One of the socio-demographic variables that could influence the evaluation of squares is 
gender. Men and women tend to have different perspectives and therefore it is possible that 
their choice regarding the aesthetics and the tendency to use the squares may differ. The 
context variables were generated by multiplying by -1 for women. Table 4.15 displays the 
multinomial logit model estimated for the influence of gender on the choice for aesthetics.  
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Table 4.15 Multinomial logit model for aesthetics extended for gender 

Attribute β coefficient significance 
Rectangular 0.085 0.024 
Housing 0.113 0.000 
Public function 0.248 0.000 
Water 0.112 0.000 
Parking -0.459 0.000 
Terrace 0.258 0.000 
Seating 0.290 0.000 
None -1.177 0.000 
Context seating -0.059 0.019 
LL(β) = -2505 
LL(0) = -3154 
𝜌2 = 0.206 

The only translated variable of significant influence on the choice for aesthetics is seating. 
The coefficient of this variable is negative. This means that for seating the utility component 
differs for men and women. For men the utility component for seating is 0.290 - 0.059 = 
0.231, while for women seating is more important, namely 0.290 + 0.059 = 0.349. The 𝜌2 is 
really close to the goodness-of-fit of the original hypothetical model (0.206 compared to 
0.205). 

The same extension for gender was made in the hypothetical data for tendency to use. The 
model estimation is shown in table 4.16.  

Table 4.16 Multinomial logit model for use extended for gender 

Attribute β coefficient significance 
Church -0.064 0.024 
Public function 0.353 0.000 
Water 0.118 0.000 
Parking -0.209 0.000 
Terrace 0.555 0.000 
Seating 0.357 0.000 
None -0.990 0.000 
Context terrace -0.057 0.027 
Context seating -0.051 0.058 
LL(β) = -2472 
LL(0) = -3154 
𝜌2 = 0.216 

In the estimated MNL model for use, gender has an influence in two variables. As in the 
previous case the influence of seating differs with gender and also the context variable for 
terrace has a significant coefficient. Similar to the model for aesthetics, seating is more 
important for women than for men (0.414 versus 0.300), also the variable terrace is more 
valuable to women (0.555 + 0.051 = 0.606) than to men (0.555 - 0.051 = 0.504). This may be 
explained by the higher social needs women have. The goodness-of-fit for this translated 
model is comparable with the original model (0.215 compared to 0.216). 
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Age groups 
Not only gender can have influence on the evaluation, also respondents’ age can influence 
their choice. Older citizens in general have different demands than younger people. The 
additional variables were multiplied by -1 for the three youngest age groups (respondents 
up to 40 years of age) and for the middle age group (41-65 years old) the variables were 
multiplied by 0. Finally, for the oldest age group the variables were just copied.  

Table 4.17 summarizes the MNL model for the evaluation for aesthetics of the hypothetical 
squares.  

Table 4.17 Multinomial logit model for aesthetics extended for age 

Attribute β coefficient significance 
Rectangular 0.086 0.023 
Housing 0.115 0.000 
Public function 0.250 0.000 
Water 0.113 0.000 
Parking -0.460 0.000 
Terrace 0.260 0.000 
Seating 0.281 0.000 
None -1.176 0.000 
Context church -0.156 0.000 
Context seating -0.061 0.094 
LL(β) = -2499 
LL(0) = -3154 
𝜌2 = 0.208 

The context variables for church and seating have a significant influence on the choice 
respondents made for the square they found most beautiful. The structural utility for each 
age group can be determined by using these formulas.  

𝑉𝑖𝑦𝑜𝑢𝑛𝑔 = (𝛽1 − 𝛾1)𝑋𝑖1 + (𝛽2 − 𝛾2)𝑋𝑖2 + (𝛽3 − 𝛾3)𝑋𝑖3 + ⋯+ (𝛽𝑛 − 𝛾𝑛)𝑋𝑖𝑛 
𝑉𝑖𝑚𝑖𝑑𝑑𝑙𝑒 = (𝛽1)𝑋𝑖1 + (𝛽2)𝑋𝑖2 + (𝛽3)𝑋𝑖3 + ⋯+ (𝛽𝑛)𝑋𝑖𝑛 
𝑉𝑖𝑜𝑙𝑑𝑒𝑟 = (𝛽1 + 𝛾1)𝑋𝑖1 + (𝛽2 + 𝛾2)𝑋𝑖2 + (𝛽3 + 𝛾3)𝑋𝑖3 + ⋯+ (𝛽𝑛 + 𝛾𝑛)𝑋𝑖𝑛 

If the exemplar choice task as displayed in table 4.6 is considered again, youngster would 
have the following utility functions (the 𝛾 coefficients are multiplied by -1 for the youngest 
age group and  they are bolded in the formulas): 

𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴,𝑦𝑜𝑢𝑛𝑔 = −1 ∗ 0.086 +  1 ∗ 0.115 +  1 ∗ 0.250 +  1 ∗ 0.113 +  1 ∗  −0.460 +  −1 ∗ 0.260  
                                                  + 1 ∗ (0.281 + 𝟎.𝟎𝟔𝟏 ) + −1 ∗ 𝟎.𝟏𝟓𝟔   
                                                  = −0.142 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵,𝑦𝑜𝑢𝑛𝑔 = 1 ∗ 0.086 +  −1 ∗ 0.115 + −1 ∗ 0.250 +  −1 ∗ 0.113 + −1 ∗  −0.460 + 1 ∗ 0.260  
                                                  + − 1 ∗ (0.281 + 𝟎.𝟎𝟔𝟏 )  + 1 ∗ 𝟎.𝟏𝟓𝟔   
                                                  = 0.142 

For the middle age group the 𝛾 coefficients are multiplied by 0, so they do not occur in the 
calculation. For the oldest age group the  𝛾 coefficients are taken as presented in table 4.17.   
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𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐴, 𝑜𝑙𝑑 = −1 ∗ 0.086 +  1 ∗ 0.115 +  1 ∗ 0.250 +  1 ∗ 0.113 +  1 ∗  −0.460 + −1 ∗ 0.260  
                                                  + 1 ∗ (0.281 − 𝟎.𝟎𝟔𝟏 ) + −1 ∗ − 𝟎.𝟏𝟓𝟔   
                                                  = 0.048 
𝑈𝑡𝑖𝑙𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒 𝐵, 𝑜𝑙𝑑 = 1 ∗ 0.086 +  −1 ∗ 0.115 + −1 ∗ 0.250 +  −1 ∗ 0.113 + −1 ∗  −0.460 + 1 ∗ 0.260  
                                                  + − 1 ∗ (0.281 −  𝟎.𝟎𝟔𝟏 )  + 1 ∗ − 𝟎.𝟏𝟓𝟔   
                                                  = −0.048 

The utility for square A is positive for the oldest age group, but the youngest age group 
would prefer square B. Youngsters value seating and a church more, compared with older 
people, in their evaluation for aesthetics of the squares. One may would have expected the 
other way around, because elderly may value the church more. 𝜌2 of this model with 
controlled for the effect of age is 0.208, slightly higher than the original model with 𝜌2 of 
0.205. 

A similar translation for age has been made with the data concerning the choice of the 
tendency to use a square. The estimated MNL model for this data is displayed in table 4.18. 

Table 4.18 Multinomial logit model for use extended for age 

Attribute β coefficient significance 
Church -0.064 0.026 
Public function 0.357 0.000 
Water 0.119 0.000 
Parking -0.206 0.000 
Terrace 0.552 0.000 
Seating 0.351 0.000 
None -1.019 0.000 
Context parking -0.089 0.049 
Context terrace -0.109 0.003 
Context none 0.334 0.000 
LL(β) = -2459 
LL(0) = -3154 
𝜌2 = 0.220 

In this model for the use of a square, three of the variables added for age have significant 
influence on the choice respondents made. The context variables for parking and terrace 
have negative 𝛾 coefficients. Younger respondents had a less strong aversion to parking on 
squares (-0.206 + 0.089), compared to middle aged and older respondents. The youngsters 
have a stronger preference for terraces on a square (0.552 + 0.109). Younger respondents 
may use the parking and terraces on the village square more often, than older respondents. 
However one could also argue that older respondents may have more time to visit the 
terraces. The context variable for the no preference option is positive. This indicates that 
older respondents have a stronger tendency not to choose between the two alternatives, 
compared with younger respondents, they may have a less strong opinion.  

Lifestyle 
Just as age matters for people’s evaluation of a square, their lifestyle and household 
composition have probably influence on the demands they have from a village square. Two 
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aspects of lifestyle and household composition are taken into account here, at first whether 
the respondent has children and secondly whether he or she owns one or multiple dogs. In 
both models, the variables were added for respondents with children or dogs (original 
variables multiplied by -1). Table 4.19 displays the MNL model of the choice for aesthetics 
with the addition variables for children, while the choice for aesthetics with context 
variables for dog is shown in table 4.20. 

Table 4.19 Multinomial logit model for aesthetics extended for parents 

Attribute β coefficient significance 
Rectangular 0.085 0.024 
Housing 0.113 0.000 
Church 0.049 0.097 
Public function 0.250 0.000 
Water 0.115 0.000 
Parking -0.432 0.000 
Terrace 0.262 0.000 
Seating 0.258 0.000 
None -1.175 0.000 
Context church 0.072 0.013 
Context parking 0.070 0.037 
Context seating -0.061 0.026 
LL(β) = -2500 
LL(0) = -3154 
𝜌2 = 0.207 

The model’s γ coefficients show that the influence of a church is of slightly negative 
influence in terms of aesthetics for respondents with children (0.049 - 0.072 = -0.023), but  
positive for those with no children (0.049 + 0.072 = 0.121). Childless respondents may see 
the church more as a symbolic feature. Parking is a greater aversion for those with children 
(-0.432 - 0.072 = -0.504) compared to respondents without kids (-0.432 + 0.072 = -0.360). 
Parking may have a negative influence on the perceived safety of the square, parents may 
weight this in their evaluation. Seating is valued more by people with children (0.319 
compared to 0.197 for no children). The goodness-of-fit for this model is 0.207, a little bit 
higher than the original hypothetical MNL model for the choice for aesthetics. 

As being a parent could potentially have influence on the perception of the aesthetics of a 
village square, so can owning a dog. The estimation of the multinomial logit model 
predicting the choice for aesthetics is displayed in table 4.20. 
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Table 4.20 Multinomial logit model for aesthetics extended for dog owners 

Attribute β coefficient significance 
Rectangular 0.086 0.023 
Housing 0.113 0.000 
Public function 0.247 0.000 
Water 0.113 0.000 
Parking -0.501 0.000 
Terrace 0.258 0.000 
Seating 0.282 0.000 
None -1.076 0.000 
Context parking 0.069 0.083 
Context none -0.189 0.004 
LL(β) = -2502 
LL(0) = -3154 
𝜌2 = 0.207 

In this model, the parking variable is more negative for dog owners (-0.501 – 0.069 = -
0.570). Respondents without a dog had a stronger tendency to pick the no preference 
option. The 𝜌2 for this model is equal to the goodness of fit of the extended model for 
children, also estimating the choice for aesthetics.  

Likewise, the influence of having children or a dog is measured for the choice for tendency 
to use. Table 4.21 shows the extended model for having kids and table 4.22 displays the 
extended model for dog owners.  

Table 4.21 Multinomial logit model for use extended for parents 

Attribute β coefficient significance 
Church -0.064 0.026 
Public function 0.353 0.000 
Water 0.118 0.000 
Parking -0.214 0.000 
Terrace 0.589 0.000 
Seating 0.349 0.000 
None -0.989 0.000 
Context housing 0.052 0.046 
Context terrace 0.028 0.001 
LL(β) = -2467 
LL(0) = -3154 
𝜌2 = 0.218 

In the MNL model, housing is estimated to have a negative (-0.052) influence on the 
evaluation of the square’s usability for parents and positive (0.052) for respondents that do 
not have a child (this is just the γ coefficient because the original variable housing was 
insignificant for the model). The reason for this effect is unclear, because one would expect 
parents to value housing more for its positive influence on social safety. Respondents with 
children are less attracted to terraces (0.589 – 0.028 = 0.561) compared to childless 
respondents (0.589 + 0.028 = 0.617). This may be the case, because singles and childless 
couples have more time to enjoy the terraces at the village square. This model’s goodness of 
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fit is a little bit higher than the original hypothetical MNL model for tendency to use, 𝜌2 = 
0.218 compared to 0.215 for the original model.  

Table 4.22 summarizes the extended use model for owning a dog. The model shows that no 
dog owners have a stronger tendency to make a choice between the alternatives, similar to 
the extended MNL model for aesthetics for owning a dog.  

Table 4.22 Multinomial logit model for use extended for dog owners 

Attribute β coefficient significance 
Church -0.063 0.027 
Public function 0.356 0.000 
Water 0.123 0.000 
Parking -0.292 0.000 
Terrace 0.549 0.000 
Seating 0.351 0.000 
None -0.921 0.000 
Context tree line 0.055 0.041 
Context parking 0.133 0.001 
Context none -0.118 0.067 
LL(β) = -2466 
LL(0) = -3154 
𝜌2 = 0.218 

Trees in line formation are remarkably less preferred by dog owners (-0.055), although one 
might expect dog owners do value green in the village more. It may be the case that trees in 
line formation give the square a less natural look. Parking on the village square is evaluated 
even more negative by dog owners (-0.292 – 0.133 = -0.425) than by respondents without a 
dog (-0.292 + 0.133 = 0.159). Dog owners may value open space even more, than other 
respondents, because it allows them to play with the dog when the square is not used by 
shopping public.  The 𝜌2 of this model is equal to the goodness of fit of the previous 
extended model for parents.  

Besides adding context variables to the multinomial logit model, there is also the option to 
predict latent class models. In a latent class model Nlogit tries to find a number of classes 
with similar response patterns. By analyzing the classes Nlogit proposes separately, effects 
of the context could be found. The hypothetical data for aesthetics and tendency to use were 
selected to predict two latent class models. Nlogit was asked to handle the data to find two 
classes within the data set.   

Table 4.23 displays the model for aesthetics. Class 1 contains 74 percent of the respondents, 
26 percent is assigned to class 2. The shape of the square was not significant in either class 
so was therefore left out. The choice for aesthetics is, according to this model, influenced by 
the presence of housing, public functions, a water fountain, parking, terrace and seating. The 
The 𝜌2 of the latent class model is 0.279, that is a very good model fit compared to the 
original hypothetical model for aesthetics (with 𝜌2 is 0.205). However the only attribute that 
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has aberrant 𝛽ccoefficients is none, indicating that class 2 has a stronger tendency to choose 
the no preference option.  

Table 4.23 Latent class model for aesthetics 

Attribute β class 1 (74%***) β class 2 (0.26%***) 
Housing 0.124*** 0.135** 
Public function 0.266*** 0.253*** 
Water 0.097** 0.168** 
Parking -0.488*** -0.484*** 
Terrace 0.238*** 0.342*** 
Seating 0.268*** 0.408*** 
None -3.291*** 0.654*** 
LL(β) = -2274 
LL(0) = -3154 
𝜌2 = 0.279 
Significance levels * is 0.01, ** is 0.05 and *** is 0.001 

Besides the stronger tendency to choose the no preference option, there is not a strong 
difference between the two classes. In appendix VI shows the comparison between the two 
classes in terms of socio-demographic characteristics and the indicated general preferences. 
There are only minor differences between the classes in terms of socio-demographic 
characteristics or general preferences. Maybe the participants assigned to class 2 did not 
care much about the subject of the research and therefore choose the no preference option 
more often.   

The other latent class model predicted with Nlogit, also was searching for two classes, but 
for the data concerning tendency to use. This model is displayed in table 4.24, with 79 
percent in class 1 and 21 percent in class 2. The attribute church was insignificant for both 
classes and therefore left out. The tendency to use is predicted with the following attributes: 
public function, water fountain, parking, terrace and seating. The goodness-of-fit of the 
latent class model for tendency to use is 0.303, 𝜌2 of the original model for use was 0.215.   

Table 4.24 Latent class model for tendency to use 

Attribute β class 1 (79%***) β class 2 (0.21%***) 
Public function 0.398*** 0.316*** 
Water 0.126*** 0.168** 
Parking -0.184*** -0.397*** 
Terrace 0.578*** 0.529*** 
Seating 0.339*** 0.507*** 
None -2.527*** 1.175*** 
LL(β) = -2198 
LL(0) = -3154 
𝜌2 = 0.303 
Significance levels * is 0.01, ** is 0.05 and *** is 0.001 

The 𝛽ccoefficients for none is different for the two classes, indicating again that class 2 has a 
stronger tendency to choose the no preference option. The preferences for seating and for a 
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water fountain are also somewhat stronger in for class 2. However as for the aesthetics 
latent class model, the classes in this model are not different from each other in terms of 
socio-demographic characters or general preferences, see appendix VI.  

4.3.4 Combined aesthetics and use model  
To research whether the evaluation of the aesthetics of a village square influences the 
expected tendency to use, the choices for aesthetics and tendency to use are combined into 
one model. The indicated preference for aesthetics itself was used as a variable to predict 
the choice for usability.  

The preference for aesthetics is not an actual attribute of the square, but is more related to 
the personal preference. This model is therefore not as useful in practice, because it requires 
the actual choice citizens make with regard to the aesthetics of the squares. However, this 
analysis could show the relation between the two choice tasks.   

Table 4.25 Multinomial logit model predicting use with a parameter for aesthetics 

Attribute β coefficient significance 
Housing -0.138 0.000 
Church -0.159 0.000 
Public function 0.310 0.000 
Tree group -0.076 0.047 
Art  -0.099 0.065 
Water  0.066 0.086 
Parking 0.123 0.002 
Terrace 0.637 0.000 
Seating 0.262 0.000 
Preferred aesthetics 1.000 0.000 
None -1.141 0.000 
LL(β) = -1796 
LL(0) = -3154 
𝜌2 = 0.431 

In the multinomial logit model for hypothetical squares predicting the usability choice (table 
4.25), the preferred aesthetics variable (whether the square was preferred in terms of 
aesthetics) is the major parameter. This indicates a strong relation between the two choices. 
The goodness of fit of this model is also very high 0.431, but as mentioned before, this model 
is not useful in practice, because one has to know the preference for aesthetics.  

However this model also indicates that part of the usability is determined by the aesthetics 
of the square. This could indicate that designers are doing something good by focussing on 
the aesthetics of a square, because it is of major influence on the liveliness of the square. 
Beautiful squares are more often chosen to be used by citizens.  

Besides the influence of aesthetics, public function (0.310), terrace (0.637) and seating 
(0.262) have a quite large positive influence on the usability. This should be taken into 
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account by designers, as well. In this model, the influence of parking is positive (0.123), 
indicating that, when controlled for aesthetics, parking space on a square does have a 
positive effect on the usability of a village square. This effect is probably related to the 
accessibility of the square, to be used a square has to be easy to reach. These results are also 
consistent with the results from the general statements from this research. On average 
respondents were not positive with regard to parking on the square, but appreciate parking 
facilities close by.    

4.4 Summarized results 
In general, the hypothetical multinomial logit models for aesthetics and use make most 
sense. The goodness of fit measures of the hypothetical models are good, 0.205 for the MNL 
model predicting aesthetics and 0.215 for the model predicting usability. A MNL model with 
𝜌2 of 0.2 is considered a well fitting model. Besides the good fit of the models they also make 
sense when interpreting the parameters.  

The results of the hypothetical models are presented in table 4.26, the β coefficients of the 
two models are displayed. 

Table 4.26 Multinomial logit models for aesthetics and use based on hypothetical data 

Attribute Aesthetics Use 
Rectangular 0.085 0 
Housing 0.113 0 
Church 0 -0.064 
Public function 0.247 0.352 
Tree group 0 0 
Tree line 0 0 
Tree scattered 0 0 
Art 0 0 
Water 0.112 0.118 
Parking -0.459 -0.210 
Terrace 0.258 0.546 
Seating 0.282 0.348 
None -1.177 -0.991 

𝜌2 0.205 0.215 
The calculation of the structural utility for a square the coefficients are multiplied by the 
score for the attribute. If an attribute is present the coefficient is multiplied by 1, for an 
absent attribute the coefficient has to be multiplied by -1.  

𝑉𝑏𝑒𝑎𝑢𝑡𝑦 = 0.085𝑋𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑢𝑙𝑎𝑟 + 0.113𝑋ℎ𝑜𝑢𝑠𝑖𝑛𝑔 +  0.247𝑋𝑝𝑢𝑏𝑙𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 + 0.112𝑋𝑤𝑎𝑡𝑒𝑟 
                       −0.459𝑋𝑝𝑎𝑟𝑘𝑖𝑛𝑔 + 0.258𝑋𝑡𝑒𝑟𝑟𝑎𝑐𝑒 + 0.282𝑋𝑠𝑒𝑎𝑡𝑖𝑛𝑔 
𝑉𝑢𝑠𝑒 = −0.064𝑋𝑐ℎ𝑢𝑟𝑐ℎ + 0.352𝑋𝑝𝑢𝑏𝑙𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 + 0.118𝑋𝑤𝑎𝑡𝑒𝑟 − 0.210𝑋𝑝𝑎𝑟𝑘𝑖𝑛𝑔 
                +0.546𝑋𝑡𝑒𝑟𝑟𝑎𝑐𝑒 + 0.348𝑋𝑠𝑒𝑎𝑡𝑖𝑛𝑔 

When a square is evaluated for its aesthetics, rectangular squares are slightly preferred over 
square shaped squares. Housing and public functions around the square have a positive 
influence on the square’s perceived aesthetics. Just as a water fountain, terraces and seating. 
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Only the presence of parking has a large negative influence on the perceived aesthetics of a 
square. The parameters of this model are also reasonably good in predicting the choice of 
aesthetics for existing squares. Some of the attributes do not have any influence with regard 
to the square’s perceived aesthetics. A church, art and various tree formations do not 
enhance the aesthetics of a square although this might be expected, they also do not have a 
negative influence. However, the effect of the church being irrelevant had also been 
indicated by the respondents is the general statements.  

The utility for use is higher when there is no church on the square. Public functions, a water 
fountain, terraces and seating do enhance the tendency to use of a village square according 
to the hypothetical model. Similarly to aesthetics, parking has a negative influence on the 
utility for tendency to use a square. The parameters in this model do not do well in 
predicting the usability of existing squares. The shape of a square does not have any 
influence, as does housing. Art and trees also do not influence the utility for tendency to use. 
This could make sense, because housing is not really used by visitors of the square and art 
and different tree formations, likewise, may not have an actual function in terms of use.  

The probability a square will be chosen can be calculated by the exponent of the structural 
utility divided by the sum of the exponential structural utilities of all alternatives. At first the 
utility for the alternatives has to be calculated, these calculations for the exemplar choice 

task are shown in 4.3.1 and 4.3.2. 𝑉𝑠𝑞𝑢𝑎𝑟𝑒 𝐴  in the example is 0.112 for aesthetics and 0.126 
for use, 𝑉𝑠𝑞𝑢𝑎𝑟𝑒 𝐵, the other square, equals -0.112 for aesthetics and -0.126 for tendency to 
use. The no preference utility is -1.177 for aesthetics and -0.991 for tendency to use. 
 

𝑃𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 𝑏𝑒𝑎𝑢𝑡𝑦 =  
𝑒0.112

𝑒0.112+𝑒−0.112+𝑒−1.177 = 0.482 

𝑃𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 𝑏𝑒𝑎𝑢𝑡𝑦 =  
𝑒−0.112

𝑒0.112+𝑒−0.112+𝑒−1.177 = 0.385 

𝑃𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑎𝑢𝑡𝑦 =  
𝑒−1.177

𝑒0.112+𝑒−0.112+𝑒−1.177 = 0.133 

Square A in the exemplar choice task has the highest probability of being chosen in terms of 
aesthetics. The no preference option is the least likely to be chosen.  

𝑃𝑠𝑞𝑢𝑎𝑟𝑒 𝐴 𝑢𝑠𝑒 =  
𝑒0.126

𝑒0.126+𝑒−0.126+𝑒−0.991 = 0.475 

𝑃𝑠𝑞𝑢𝑎𝑟𝑒 𝐵 𝑢𝑠𝑒 =  
𝑒−0.126

𝑒0.126+𝑒−0.126+𝑒−0.991 = 0.369 

𝑃𝑛𝑜 𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑢𝑠𝑒 =  
𝑒−0.991

𝑒0.126+𝑒−0.126+𝑒−0.991 = 0.156 
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For the tendency to use choice, square A also has the highest probability of being chosen 
similar to the choice for aesthetics. For the no preference option the probability is the lowest 
to be chosen, however it is higher than for aesthetics.  

With the hypothetical model, several extended models have been estimated, for gender, age, 
parents and dog owners. Although the goodness-of-fit for these models is somewhat better 
then the plain hypothetical model, including context variables also makes the MNL model 
more complicated and the results are not well explainable in most extended models. Also 
the latent class models did had a better goodness-of-fit, however the results were not clearly 
explainable by socio-demographic factors or the indicated general preferences. The main 
difference between the classes was the tendency to choose to no preference option. It may 
therefore be just as useful to leave the context out of the model. 
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5 Discussion and conclusions 
Many administrators within the Netherlands have trouble finding an appreciated form for 
the village square. In some villages the village square is altered multiple times and under 
construction constantly. The current research was conducted to find handles for designers 
and policymakers to base the design for a village square on.  

The preferences and actual choice making behaviour of citizens was studied. Although a lot 
of experts and designers have written about public space and squares, their statements and 
advice are often not based on research, but on their experience. By studying the preference 
and actual choice making behaviour in the current research, the influence of several aspects 
of the square design can be measured.  

Villagers of ten villages in the province Noord-Brabant (Boxtel, Drunen, Dongen, Geldrop, 
Goirle, Prinsenbeek, Rijen, Sint Oedenrode, Veghel and Zevenbergen) were asked about their 
preferences with regard to village squares in general statements evaluation and in a conjoint 
choice experiment. Two preferences were measured within the same experiment, the 
preference for aesthetics and the preference for use of village squares. The hypothetical 
squares were generated by computer modelling, they were described by the characteristics: 
housing, church, public functions, art, water fountain, terrace, seating and parking facilities. 
Furthermore the alternatives varied by shape (rectangular or square) and greenery (trees in 
group formation, line formation or scattered around the square) (these characteristics were 
not specifically mentioned, but were visible in the pictures).  

The data of 362 respondents living within and outside the province of Noord-Brabant were 
used in the research to estimate multinomial logit (MNL) models. Several variations of MNL 
models were generated to compare with each other.  

5.1 General preferences   
Before the actual conjoint choice experiment, respondents were asked about their general 
opinion about village squares. The analysis of this data revealed that respondents in general 
value a village square and do not want to lose it. They think that the square should be 
beautiful and be meant for multiple purposes. Furthermore there should be space for 
potential events and, in general, it should serve as a meeting place. The symbolic meaning of 
a square is also valued by respondents.  

In general, characteristics as greenery, seating and space for events are valued very much. 
Also public functions, recreational functions and shops are valued by the respondents. A 
church is not valued very much by the respondents, it is apparently not a requirement for a 
successful public square. Respondents’ attitude towards parking on the square is negative, 
but they do value parking in the village centre close to the square very much.  

In this research, villagers are on average neutral about whether the current square meets 
their demands. A closer look at the results showed that the respondents are divided about 
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this aspect. About half of them think that the square meets their demands, while the other 
half does not.  

5.2 Aesthetics  
The multinomial logit model predicting the choice in terms of aesthetics, based on the data 
for hypothetical cases, has a very reasonable goodness-of-fit of 0.205. Since a model with a 
𝜌2  measure of 0.2 is considered to be a well fitting model, the MNL estimated for the 
evaluation of the aesthetics of a square is a good model. The utility of a square in terms of 
aesthetics is described by the following formula.  

𝑉𝑏𝑒𝑎𝑢𝑡𝑦 = 0.085𝑋𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑢𝑙𝑎𝑟 + 0.113𝑋ℎ𝑜𝑢𝑠𝑖𝑛𝑔 +  0.247𝑋𝑝𝑢𝑏𝑙𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 + 0.112𝑋𝑤𝑎𝑡𝑒𝑟 
                       −0.459𝑋𝑝𝑎𝑟𝑘𝑖𝑛𝑔 + 0.258𝑋𝑡𝑒𝑟𝑟𝑎𝑐𝑒 + 0.282𝑋𝑠𝑒𝑎𝑡𝑖𝑛𝑔 

The hypothetical model only measured the preference for different types of tree formations 
and not greenery as a whole. So the respondents had no preference for a specific  tree 
formation type, therefore they probably prefer just some trees regardless of their formation 
or they did not notice the variation in formations.   

 The slight preference for a rectangular square, is consistent with the dimension guidelines, 
length should be twice the width of a square (Rutgers, 2009), as described in the literature. 
The positive influence on the utility of housing and public functions could be explained by 
the visual influence of these buildings on the total image of the square. Public functions may 
be housed in older iconic buildings and houses on the edge of the village square may also be 
older and more classic in appearance. The negative influence of parking is large and makes 
sense. Parked cars on a square are visually dominant and in general cars are not seen as 
pleasant to look at, furthermore cars are fast moving traffic which could reduce the feeling 
of safety.  

The positive effect of water is consistent with the statement of Childs (2004), that a water 
fountain is appreciated as a central point in public space, but this may be related to its 
symbolic meaning more than the actual influence on the aesthetics of a square. The symbolic 
meaning could be an intervening variable in this case. The same may be true for the positive 
influence on the utility of seating and terraces, the symbolic value of seating and terraces 
could enhanced the aesthetics of a square. However terraces also have a large visual 
influence and may give the square a cosy look, which is appreciated by the respondents as 
aesthetical.  

 5.3 Use  
The model predicting the choice for use has a 𝜌2 of 0.215, which is considered to be good. 
The model does well in predicting the hypothetical data that are used for the MNL model. 
The parameters generated by the model can be used to calculate the utility in terms of use 
for a square with the following formula. 
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𝑉𝑢𝑠𝑒 = −0.064𝑋𝑐ℎ𝑢𝑟𝑐ℎ + 0.352𝑋𝑝𝑢𝑏𝑙𝑖𝑐 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 + 0.118𝑋𝑤𝑎𝑡𝑒𝑟 − 0.210𝑋𝑝𝑎𝑟𝑘𝑖𝑛𝑔 
                +0.546𝑋𝑡𝑒𝑟𝑟𝑎𝑐𝑒 + 0.348𝑋𝑠𝑒𝑎𝑡𝑖𝑛𝑔 

The absence of the attributes shape, housing, tree formations and art in the utility function 
does make some sense, these attributes may not really be related to the use of the square. 
The preference for public functions in terms of use is consistent with the literature, which 
describes the positive influence of so called ‘anchor tenants’ on the use of a square (Childs, 
2004). Also the preference for a water fountain on the square is described by Childs (2004) 
and is present in the MNL model. The large positive influence of terraces and seating, 
intuitively makes sense, many visitors probably visit the village square to relax. Terraces are 
also associated with food, which as Gehl (2010) stated attract people. Also seating is 
referred to be attractive to visitors, as seating allows social behaviour to take place Gehl 
(2010).  

The negative influence of church is not so large, but it is not really making sense, it may be 
related to the influence of a church indicated by the respondents. A church was not seen as a 
preferred aspect of a square, however a church can block sunlight which is according to the 
literature valued very much (Gehl, 2010). The negative influence of parking is probably also 
related to the influence of parking places on the perception of aesthetics. Parking can also 
hinder spontaneous events to take place, however in most Dutch villages parking at the 
parking space is often not allowed during the weekly market or village events.  

5.4 Hypothetical versus existing  
The multinomial logit model based on the data from existing squares, both for aesthetics 
and use, had a few unexpected and inconsequent parameters compared to the hypothetical 
models and the literature. Positive influence of parking and negative influence of terraces 
and rectangular shape in the existing data models contradict the hypothetical models and 
the expectations based on the literature. 

The variation of attributes is not so big in the relatively small sample of existing squares. 
Correlations between the attributes in the existing squares could be troublesome. Based on 
the attributes of the squares the unexpected results for parking and terrace could be the 
result of the unexpected popularity of the Prinsenbeek Markt, which has a separate parking 
place at the square and no terraces.   

In the existing cases, the square shaped village squares are popular. This may be a 
coincidence, but could also indicate a perception difference between hypothetical and real 
cases. In the hypothetical cases a render of a three dimensional computer model was made, 
the perspective in the render may be off. The photographs of the existing square may have a 
more realistic perspective.  

When the hypothetical and existing data is combined, the multinomial logit model of this 
data is very similar to the MNL, based on the hypothetical data. The outliers in the existing 
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data seem to be levelled out by combining the model. So it is just as useful to use only the 
hypothetical data for the estimation of the MNL model.  The combined model seems to level 
out the outliers in the existing data, the combined model is most similar to the hypothetical 
model.  

Whether it is possible to develop a model based on hypothetical alternatives to predict the 
evaluation of existing village squares, was tested for both aesthetics and usability. For the 
evaluation of the aesthetics of existing squares, the hypothetical model performed quite 
good with a 𝜌2 of 0.144. This indicates that the evaluation of aesthetics of existing squares 
can be predicted reasonably good with a model based on hypothetical alternatives. For the 
tendency to use however, this is not the case. The hypothetical model had a goodness-of-fit 
of only 0.061, so the evaluation in terms of use cannot be predicted with the model based on 
hypothetical alternatives found in the current research.  

5.5 Use influenced by aesthetics  
The combined model for use and aesthetics, included the preference for aesthetics the 
respondent had expressed as a variable in the estimation of a multinomial logit model for 
tendency to use. This model is not useful in practice, because it requires the choice for 
aesthetics in the model, but it shows part of the relation between aesthetics and use. The 
preferred aesthetics is an important parameter in this model, this indicates a strong relation 
between the choices for aesthetics and use. However it is not the only parameter suggesting 
that other aspects, like public function, terraces and seating have relatively large coefficients 
indicating their influence on usability.   

Although Hamel (2009) stated that behaviour expertise is required for designers to create 
useable public space, the model shows that part of the usability of a square is determined by 
the aesthetics of the square. This supports designers’ approach to focus on the aesthetics of 
public space, because squares perceived as not beautiful will also be less usable. However 
designers should keep in mind that only part of the usability is influenced by the perception 
of aesthetics.  

Terraces, seating and public function are still, besides the aesthetics of the square, important 
for the usability. Parking has a positive influence in this MNL model, indicating that parking 
does make the square more usable, when controlled for aesthetics. This can be explained by 
the effect of parking, making the square easier to reach. The model suggests that parking is 
not necessarily a negative characteristic for a village square, when implemented in a 
beautiful way it can make the square more usable.  

5.6 ‘My square’ influence   
In the multinomial logit models based on the existing data, an extra variable was added: my 
square. This variable indicated whether the respondent lived in the same village as the 
square in the choice task was located. In both the MNL models for aesthetics and tendency 
to use, this variable had a positive influence on the evaluation of the square, although the 
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coefficient was not very large, compared to the other parameters in the model and could 
only be estimated for the existing data.  

This result suggests that the familiarity of a square has a positive influence on the evaluation 
of the square. This may be related to a  psychological phenomenon, known as the ‘mere 
exposure effect’, this effect causes people to feel positively towards things that are familiar 
to them (Kenrick, Neuberg and Cialdini, 2010). Another explanation is the better mental 
image respondents had of their own village square, compared to the unfamiliar squares. The 
two presented views may not have been clear enough to form a strong opinion about the 
unfamiliar squares. At least the results suggest that people do not have the tendency to be 
overcritical on the square in their own village.  

5.7 Further research 
Quantitative research in public space, or more specifically regarding village squares, is 
limited, most of the research that is done with regard to this subject is qualitative research. 
The advice given for designing public space are usually based on the experience of authors 
and not based on actual empirical research. The current research gives some insights into 
the factors that influence people’s opinion about the aesthetics of village squares and the 
expected tendency to use the squares. However the current research has some limitations. 

The first limitation of the conjoint choice experiment is the measurement of stated 
preference. The stated preference may not correspond to the actual preference of the 
respondent. Revealed preference would be a better measurement for the actual preference, 
although non-existing alternatives cannot be researched with only the observed choices of 
respondents and correlations may bias the estimated model. A further revealed preference 
research could provide more insights into the current research findings.  

Besides the limitations of the method, some aspects of the design of the current research 
could have influenced the results. In the conjoint choice tasks the alternatives were 
presented by two pictures from opposite sides of the square and most present aspects were 
also described in a list below the pictures. Except for tree formation types and the shape of 
the square, these aspects were assumed to be visible in the pictures. This presentation could 
have caused respondents to focus more on the textual description than the pictures and 
could also be the cause of the irrelevance of greenery according to the models.  

The influence of greenery presence was not measured by the current research, only three 
types of tree formations were considered. More focused research on greenery presence on 
public squares could provide better insights into the preferred type of greenery and 
whether greenery presence is valued or not on a public square.   

The current research focussed on ten villages in the southern Dutch province Noord-
Brabant and the sample of respondents is mainly from this region. It may, therefore, not be 
possible to generalize the results to, for example, larger towns and cities or other regions or 
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countries. The response in some villages was larger than in others, which can also have 
influence on the evaluation of existing squares, especially with regard to the influence of the 
‘my square’ variable. Further research in a broader region could strengthen this research  
findings.  
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Appendix I Hypothetical square plan 

The hypothetical squares were created in Google SketchUp, a three dimensional design 
program. The squares were constructed around a basic shape, a square or a rectangle (gray 
shape in the figure). Next the buildings surrounding the square were added, every 
hypothetical square was at least surrounded by commercial buildings (red) and dependent 
on the experimental design, housing (red), public functions (blue) and a church (brown) 
were added as well.  

Trees were available in three formations; tree lines were usually positioned at a side of the 
square, a group of trees was placed close to a corner. The third formation type, scattered 
trees, were added in left over space. An art piece was, whenever possible positioned in front 
of a public building. Benches were usually positioned in a square shape formation and when 
possible around the water fountain centrally at the square.   

Terraces were placed in front of a restaurant in the surrounding building blocks. Parking 
space was added in a double line formation, but had no fixed place. The stars, in opposite 
corners of the square in the figure, mark the two viewpoint from which the pictures in the 
conjoint choice tasks were taken.   
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Appendix II Characteristics of the squares 
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Appendix III Questionnaire 
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This layout was used for eight choice tasks for hypothetical squares, each of the 16 
hypothetical squares is used once. The respondents faced one of three alternative groups of 
tasks, these are shown in appendix II. Which group of choice tasks was selected for the 
respondent is randomized by generating a random number 1, 2 or 3. 
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This layout was used for six choice tasks for existing squares, each of the 11 existing squares 
is used once, one random square is used twice. The respondents faced one of three 
alternative groups of tasks, these are shown in appendix II. Which group of choice tasks was 
selected for the respondent is randomized by generating a random number 1, 2 or 3. 
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Appendix IV Randomization 

The eight choice tasks in the survey for hypothetical squares were randomized by myself. A 
choice task is a comparison between two squares, each presented by two pictures and the 
description of characteristics beneath the pictures. A total of 16 hypothetical squares was 
used for the survey.  

Choice task Group 1 Group 2 Group 3 
1 Square 1 - Square 16 Square 1 - Square 4 Square 1 - Square 9 
2 Square 2 - Square 15 Square 2 - Square 5 Square 2 - Square 10 
3 Square 3 - Square 14 Square 3 - Square 6 Square 3 - Square 11 
4 Square 4 - Square 13 Square 7 - Square 12 Square 4 - Square 12 
5 Square 5 - Square 12 Square 8 - Square 13 Square 5 - Square 13 
6 Square 6 - Square 11 Square 9 - Square 14 Square 6 - Square 14 
7 Square 7 - Square 10 Square 10 - Square 15 Square 7 - Square 15 
8 Square 8 - Square 9 Square 11- Square 16 Square 8 - Square 16 

 
The choice tasks in the survey for existing squares were randomized in a similar way. 
Randomly one of the squares is used twice in a group to create six choice tasks with 11 
existing squares.  

Choice task Group 1 Group 2 Group 3 
1 Boxtel - Zevenbergen Boxtel - Drunen Boxtel - Prinsenbeek 
2 Dongen - Veghel Dongen - Geldrop Dongen – Rijen R 
3 Drunen - StOedenrode Goirle – Rijen R Drunen – Rijen W 
4 Geldrop – Rijen W Prinsenbeek – Rijen W Geldrop - StOedenrode 
5 Goirle – Rijen R StOedenrode - Zevenbergen Goirle - Veghel 
6 Prinsenbeek - StOedenrode Veghel – Rijen R Drunen - Zevenbergen 
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Appendix V Correlations existing squares’ attributes 

Existing squares were not selected based on an experimental design. This could have lead to 
correlations between different attributes. The matrix with Pearson correlations shows 
correlation between art and tree line, water and shape and water and church, parking and 
shape and parking and housing, terrace and housing and terrace and parking, seating and 
shape and seating and parking. 

Attributes Shape Housing Church Public 
function 

Tree 
group  

Tree 
line 

Tree 
scatter 

Art  Water Parking Terrace 

Housing 
 

.449 1          

Church 
 

.267 .069 1         

Public 
function 

.100 -.069 -.267 1        

Tree group 
 

-.311 -.179 .069 -.069 1       

Tree line 
 

.149 .463 -.261 -.149 -.386 1      

Tree 
scattered 

.069 .214 .449 -.069 -.571 .039 1     

Art -.069 .571 -.069 -.311 -.214 .810 
** 

.179 1    

Water 
 

.671 
* 

.386 .671 
* 

-.261 -.039 -.083 .386 .039 1   

Parking .828 
** 

.607 
* 

.069 -.069 -.179 .463 -.179 .179 .386 1  

Terrace -.516 -.624 
* 

-.043 .043 -.134 -.289 .356 -.356 -.241 -.624 
* 

1 

Seating -.633 
* 

-.449 .100 .267 -.069 -.149 .311 .069 -.261 -.828 
** 

.516 

** correlation is significant at the 0.01 level (2-tailed). * correlation is significant at the 0.05 level (2-tailed). 
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Appendix VI Latent class models 
 
Latent class model for aesthetics 

Attribute β class 1 (74%***) β class 2 (0.26%***) 
Housing 0.124*** 0.135** 
Public function 0.266*** 0.253*** 
Water 0.097** 0.168** 
Parking -0.488*** -0.484*** 
Terrace 0.238*** 0.342*** 
Seating 0.268*** 0.408*** 
None -3.291*** 0.654*** 
LL(β) = -2274 
LL(0) = -3154 
𝜌2 = 0.279 
 
Compare socio-demographics for classes in the aesthetics latent class model 

Variable level all class 1 class 2 
Gender     
 male 53.6 % 54.5 % 51.7 % 
 female 46.4 % 45.5 % 48.3 % 
Age     
 under 18 years 0.9 % 0.4 % 2.3 % 
 18 to 25 years 6.7 % 7.1 % 5.7 % 
 26 to 40 years 15.5 % 14.9 % 17.2 % 
 41 to 65 years 55.7 % 58.0 % 48.3 % 
 over 65 years 21.3 % 19.6 % 26.4 % 
Educated     
 elementary school 2.0 % 1.6 % 3.4 % 
 secondary school 11.7 % 12.2 % 10.3 % 
 vocational education MBO  28.9 % 29.4 % 27.6 % 
 university of professional education HBO 42.6 % 43.1 % 40.2 % 
 university of science  14.9 % 13.7 % 18.4 % 
Working     
 unemployed 29.2 % 27.8 % 33.3 % 
 student 5.0 % 5.1 % 4.6 % 
 less then 10 hours 4.1 % 4.3 % 3.4 % 
 part time 23.6 % 23.1 % 24.1 % 
 full time 38.2 % 39.6 % 34.5 % 
Children     
 no 26.3 % 25.1 % 30.2 % 
 yes 73.7 % 74.9 % 69.8 % 
Dog     
 no 78.4 % 79.2 % 76.7 % 
 yes 21.6 % 20.8 % 23.3 % 
Disabled     
 no 92.7 % 92.9 % 91.9 % 
 yes, some difficulties 5.8 % 5.9 % 5.8 % 
 yes, wheelchair/rollator 1.5 % 1.2 % 2.3 % 
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Compare general preferences for classes in the aesthetics latent class model 

Statement all class 1 class 2 

 
I value a village square 1.56 1.53 1.64 
A square should be beautiful 1.64 1.61 1.76 
A square should have multiple purposes 1.69 1.69 1.67 
A square should allow recreation 0.74 0.70 0.86 
A square should have public functions 0.51 0.49 0.57 
A square should have greenery 1.28 1.27 1.32 
A square should have seating 1.71 1.68 1.79 
A square should have a church -0.21 -0.21 -0.21 
A square should allow events to take place 1.69 1.70 1.67 
A square should have symbolic meaning 0.91 0.88 1.00 
A square should have parking facilities -0.63 -0.58 -0.79 
Parking facilities should be not on, but near the square  1.34 1.30 1.46 
A square should have shops 0.98 0.99 0.94 
A square should be a meeting place 1.56 1.52 1.68 
The current village square should disappear -1.72 -1.72 -1.76 
The current village square meets my demands -0.07 -0.10 0.04 
 

Latent class model for tendency to use 

Attribute β class 1 (79%***) β class 2 (0.21%***) 
Public function 0.398*** 0.316*** 
Water 0.126*** 0.168** 
Parking -0.184*** -0.397*** 
Terrace 0.578*** 0.529*** 
Seating 0.339*** 0.507*** 
None -2.527*** 1.175*** 
LL(β) = -2198 
LL(0) = -3154 
𝜌2 = 0.303 
 

Compare socio-demographics for classes in the use latent class model 

Variable level all class 1 class 2 
Gender     
 male 53.6 % 53.9 % 56.9 % 
 female 46.4 % 46.1 % 43.1 % 
Age     
 under 18 years 0.9 % 0.47% 1.5 % 
 18 to 25 years 6.7 % 6.6 % 7.7 % 
 26 to 40 years 15.5 % 15.9 % 12.3 % 
 41 to 65 years 55.7 % 56.5 % 52.3 % 
 over 65 years 21.3 % 19.2 % 26.2 % 
Educated     
 elementary school 2.0 % 2.2 % 1.5 % 
 secondary school 11.7 % 10.7 % 15.4 % 
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 vocational education MBO  28.9 % 29.9 % 26.2 % 
 university of professional education HBO 42.6 % 43.5 % 40.0 % 
 university of science  14.9 % 13.7 % 16.9 % 
Working     
 unemployed 29.2 % 28.8 % 32.3 % 
 student 5.0 % 4.4 % 7.7 % 
 less then 10 hours 4.1 % 4.1 % 4.6 % 
 part time 23.6 % 24.0 % 21.5 % 
 full time 38.2 % 38.7 % 33.8 % 
Children     
 no 26.3 % 25.9 % 26.2 % 
 yes 73.7 % 74.1 % 73.8 % 
Dog     
 no 78.4 % 78.1 % 78.5 % 
 yes 21.6 % 21.9 % 21.5 % 
Disabled     
 no 92.7 % 92.6 % 92.3 % 
 yes, some difficulties 5.8 % 5.9 % 6.2 % 
 yes, wheelchair/rollator 1.5 % 1.5 % 1.5 % 
 

Compare general preferences for classes in the use latent class model 

Statement all class 1 class 2 

 
I value a village square 1.56 1.53 1.68 
A square should be beautiful 1.64 1.62 1.78 
A square should have multiple purposes 1.69 1.68 1.69 
A square should allow recreation 0.74 0.71 0.88 
A square should have public functions 0.51 0.53 0.46 
A square should have greenery 1.28 1.29 1.22 
A square should have seating 1.71 1.69 1.75 
A square should have a church -0.21 -0.20 -0.24 
A square should allow events to take place 1.69 1.70 1.69 
A square should have symbolic meaning 0.91 0.88 1.06 
A square should have parking facilities -0.63 -0.57 -0.78 
Parking facilities should be not on, but near the square  1.34 1.29 1.56 
A square should have shops 0.98 0.99 0.90 
A square should be a meeting place 1.56 1.54 1.68 
The current village square should disappear -1.72 -1.73 -1.69 
The current village square meets my demands -0.07 -0.07 -0.09 
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