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Abstract
his master thesis is intended as a contribution to the understanding 
of the influence urban form has on urban life and by extension social  
structures in society, by focusing on gender relations and their 

reflections on the use of public space. 
In addition, the aim of the study is to do so in relation to a comparison 
between two different types of urban environments; one slum area that 
can be regarded as formally unplanned with an irregular gradually grown 
street network and one slum area of more deliberately planned character 
with a more regular street grid. 
With the use of quantitative methods, such as space syntax, structured 
observations and correlations studies, differences in co-presence between 
women and men, in the form of staying in public space, and between 
the areas are discovered. With the addition of qualitative methods, such 
as interviews and unstructured observations, as well as a review of the 
context in which the study is set and a theoretical discourse the reasons 
behind the differences is discussed. 
It is suggested that the blurred distinctions between private and  
public space often found in slum areas and the division of responsibilities 
and activities between women and men in the given context results in a  
certain degree of gender segregation in public space. Women are of-
ten restricted to the space in proximity of their homes, why it becomes 
an extension of their homes as well as a space for interaction which  
creates semi-public spaces. As men more often socialise further away from 
home in spaces of more public function, this creates a certain degree of  
segregation between women and men in public space. 
The most significant physical difference between the study areas 
proved to be the hierarchal properties of the street network. The clearer  
hierarchy in the unplanned area implicates that the spaces where women 
stays generally is of a lower degree of public function. The regular street 
grid of the planned area resulted in a more even distribution of public 
function, why men more often also stays in the semi-public spaces in 
residential alleys. 

In this way the built environment in the unplanned area reflects and 
reproduces gender relations in the use of public space. An implication 
is that since the correspondence between social structures in society and 
the use of public space is something that can assumed be effected by  
design, the urban designer has continuously in the context of develop-
ment of slum areas in the developing world, and in general, an important 
role to play. 

Keywords: Urban form, space syntax, public space, informal settlements, 
slum, unplanned built environment, gender. 
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Sammanfattning
en här examensuppsatsen är avsedd som ett bidrag till förståelsen 
av hur stadens form påverkar stadens liv och i förlängningen sociala  
strukturer i samhället, genom att fokusera på könsstrukturer och 

hur de reflekteras i användningen av offentliga rum. 
Det är dessutom avsikten att studera detta i relation till jämförlsen  
mellan två olika typer av urbana miljöer; ett slumområde som kan anses 
vara formellt oplaneratat med ett oregelbundet gradvis utväxt gatunät 
och ett slumområde av mer planerad karaktär med ett mer regelbundet 
gatunät. 
Med hjälp av kvantitativa metoder, såsom space syntax, strukturerade  
observationer och korrelationsstudier, kunde skillnader i samnärvaro 
mellan kvinnor och män, i form av vistelse i det offentliga rummet, 
och mellan områdena upptäckas. Med hjälp av kvalitativa metoder,  
såsom intervjuer och ostrukturerade observationer, tillsammans en  
literaturgenomgång av den aktuella kontexten och diskursen kunde  
orsakerna bakom de upptäckta skillnaderna diskuteras. 
Det hävdas i uppsatsen att det är de oklara gränserna mellan privata 
och offentliga rum som ofta återfinns i slumområden, tillsammans med  
uppdelningan av ansvar och aktiviteter mellan kvinnor och män i den 
givna kontexten som genererar en viss grad av könssegregation i det  
offentliga rummet. 
Den mest utmärkande fysiska skillnaden mellan de två studerade  
områdena visade sig vara de hierarkiska egenskaperna hos gatunätet. 
Den tydligare hierarkin i det oplanerade området innebär att platserna 
där kvinnor vistas generellt har en lägre grad av offentlig funktion. Det 
regelbundna gatunätet i det planerade området skapade en mer jämn  
fördelning av rum med offentliga funktioner, varför män oftare också 
vistas i semi-offentliga rum i gränder med bostäder. 
På det här sättet reflekterar och reproducerar den byggda miljön i det 
oplannerade området könsstrukturer i användningen av offentliga rum. 

En slutsats som kan dras från detta är att, eftersom relationen mellan  
sociala strukturer i samhället och användningen av offentliga rum är något 
som kan antas påverkas av design, har urban designers fortsättningsvis en 
viktig roll i både utvecklingen av slumoråden i utvecklingsländer och i 
allmänhet. D
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“If we are to understand the social nature of space,  
then we must also understand the spatial nature of human society”
   
     
    Hanson and Hillier (1987)
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Introduction
Problem formulation

his research project has its point of departure in the premises 
that built environment, or more precise the spaces created by 
built environment, has significance for our everyday life. This 

may for many be a fairly obvious and uncontroversial standpoint  
– And what would be the purpose of urban design if the form of the 
built environment did not have significance for its function? The  
present deficit of theoretical pediments about the relationship  
between form and function is therefore somewhat surprising. The most  
fundamental way in which this relationship is manifested is through 
the way we move through space. How people move through and where 
they choose to stay in public space will be the focus of this study. The  
importance of movement patterns can of course be discussed - This thesis 
will do that briefly and through a review of earlier studies emphasise not 
only the fact that this causality is a reality but also indicate its signifi-
cance on co-presence and through that many other aspects of urban life.  
Accordingly it is suggested that since this relationship, which Bill Hillier 
in his book “Space is the Machine” (Hillier 1996) described as ‘natural 
movement’, not only can be considered the most basic aspect of urban 
planning and design but also one of the most important aspects within 
the field to understand and to develop more knowledge about. 
One field of research where such a contribution is highly relevant is 
within the space syntax research where recent studies have shown that 
complex social issues can, as well as movement patterns, be approached 
from a spatial perspective. This master thesis is an attempt to contribute 
to this development through studies of slum areas in India. The study 
does not intend to target any specific paradigms or ideals of planning but 
to somewhat challenge the practice of urban design itself by exploring 
urban environments that has grown gradually without formal planning. 
The answer to the question earlier stated in this introduction is assumed 
to be that the form of built environment indeed does have significance 
for its function – But what would be the purpose of the urban designer 
if the form of formally unplanned built environment proves to be more 

functional than the form of deliberately planned built environment? 
This question does not only embody the overall aim of this study, but it 
challenges the sheer purpose of the urban designer, which has guided the 
instigation and the formation of the study. Though, due to the limita-
tions of time the aim is not to reach a definite answer to this. Instead it is 
to contribute to and possibly indicate an answer by asking more detailed 
and perhaps more modest articulated questions. The aim will therefore 
be pursued through a more narrow focus limited to one aspect of this 
larger question, namely the reflection of gender relations in co-presence 
in public space and how this differs in a deliberate planned urban envi-
ronment from a formally unplanned urban environment. 
In summary this study is designed to primarily, with space syntax meth-
odology, explore two questions in relation to urban design; how urban 
form influences urban life and how this relation manifest itself in an 
formally unplanned urban environment, which in this context can be 
regarded as an environment which is not designed by professionals but 
rather by the residents themselves in incremental and local processes. 
Gender segregation is used to indicate the significance of such a relation-
ship and to provide results which can be discussed in the light of the 
overall aim. 

Aim and research questions
The aim of the research project is to investigate the relation between  
urban form and urban life in one of its most basic form - How people 
are moving through and staying in public space, and the implications of 
this on interaction in public space. This is a field of research that is highly 
relevant in the area where planning meets social science and can address 
issues such as social integration, (Legeby 2010; Al Ghatam 2012) and 
the building of social capital (Jacobs 1961; Marcus and Legeby 2010).  
A number of studies have addressed the issue of access to public 
space from a gender perspective (Massey 1994; Larsson 2001; Kabeer 
2005). The intention of this study is to investigate how the spatial pre- 
conditions relate to the gender segregation in public space. Through 
a case study in Pune in India, it will explore differences in behaviour  
patterns of women and men and investigate the relation of these  
differences to the existing layout of the built environment and the  
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configuration of space in the street network within it.  The spatial pre-
conditions are analysed through the space syntax method in two slum  
areas, one with a deliberately planned and one with a formally unplanned 
street layout. Pedestrian movement is then mapped and correlated with 
the results from the spatial analysis to answer a few research questions. 
The questions is designed to shed light on the relation between urban 
form, how it can influence social issues such as segregation in public 
space and how it relates to the context of formally unplanned environ-
ments. 

•	 How are gender relations reflected in the use of public 
space in informal settlements? 

•	 How does the configuration of space contribute to gen-
der segregation in public space of informal settlements?   

•	 What are the differences between a formally unplanned 
street layout and a deliberately planned one with respect 
to gender segregation in public space? 
 

Limitations
The subject of gender is to a high degree related to cultural and  
social structures and is highly dependent on the context in which it is  
studied. Although this study investigates the social implications of urban 
form it is focused on the spatial variable and does not in greater depth 
deal with the complex variety of social and cultural variables that can 
have significance for social life in public space. Since the description of  
context therefore may be rudimentary, the analysis of the results and 
the following discussion will be conducted with an awareness of the  
contextual boundaries which implicates hidden factors as well as limits 
the possibilities for generalisation. The case study is conducted in the 
city of Pune in India. In regards to methodological limitation language 
and cultural barriers have constituted for some limitations in obtaining 
reliable results. 
Since it is to a large part a quantitative study the results would be more 
conclusive the more slum areas that would be part of the empirical study. 
The limitation of time does however restrict the study to two slum areas. 
The two areas are chosen on the premises of being as similar as possible 
in all variables with the exception of the one that is studied, the spatial 
structure of the street network. 
As indicated in the introduction the study can be seen as a small  
contribution to the research of relations between urban form and urban 
life. If a larger study would be made a more holistic approach could 
investigate the connection from urban form to urban life in a more  
ambitious and scientifically more significant way. There is a large variety 
of aspects that would be interesting to investigate from the perspective of 
how urban form influence different types of co-presence in public space, 
what consequences that have on the community in this type of context 
and the relation of this to the comparison between planned and formally 
unplanned urban environments. Such aspects could include segregation 
and integration between different ethnic, religious and socioeconomic 
groups but also how pedestrian movement effects livelihood for people 
in the informal sector or how spatial capital can be transformed into 
social capital. 
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Theoretical framework
he following literature review will give a brief background to 
the context of informal settlements in the developing world 
and give an account for the historical discourse of different  

approaches to improve the lives of urban poor. A theoretical narrative to the  
influence of urban form on urban life will be given, by describing the 
most influential theories in the discourse. In the aspiration to review the 
social implication of built environment a few social aspects of urban life 
and how they are influenced by urban form will be touched upon. As the 
quantitative part of the study is conducted with the space syntax method 
a deepening of the theoretical background of the method will follow. 

Informal settlements
Due to an increasing urbanisation, over half of the world’s population 
is today living in cities (Un-habitat 2010). Simultaneously the pop- 
ulation is growing; a growth that almost entirely is taking place in the 
developing world (Haub 2007). The failure to house the urban poor 
due to lack of funds and an often chaotic situation of land ownership 
and acquisition has resulted in a situation when one third of the urban 
population is living in areas defined as slums, which constitutes for over 
1 billion people (Sheuya, Howden-Chapman et al. 2007; Tunas 2008). 
During the years between 2000 and 2010 the proportion of the urban 
population living in slums declined from 39 percent to 32 percent - but 
because of the rapid growth of urban population in the developing world 
the actual numbers of slum dwellers in fact increased by an annual of 6 
million, which shows the enormous challenge in front of us to improve 
the conditions for slum dwellers worldwide. There have been a number 
of different approaches to improve the life of urban poor throughout 
the last century, though two main paradigms have been eminent in the  
discourse. For a long time housing deficit in the developing world, as 
in the developed world, were tried to be met by large-scale standard-
ized housing project provided by a centralized production, for masses  
assumed to have equal basic needs (Vestbro 2008). The author of the book  
“Housing Without Houses” (1995) Nabeel Hamdi refers to the method 

as the provider model. Many developing countries, as many developed 
before them, introduced slum clearance programs that implicated de-
molishing of old, substandard neighbourhoods and replacing them with 
areas of organised street systems and standardised houses. In correspond-
ence with planning theory, and society in general, modernistic ideals 
have since been redirected towards a more flexible and collaborative 
model (Hamdi 1995). In the 1960’s and 70’s the ideals associated with 
modernism were starting to be widely criticised, which also included 
the slum clearance approach. New ideas towards slum intervention were  
beginning to become more frequent, primarily instigated by John F. C. 
Turner (Harris 2003). The new model encouraged an incremental process 
in which the residents build their own houses and a gradual upgrading 
takes place, with the original organic street system intact or only slightly 
modified (Hamdi 1995). There was also a debate about economical and 
regulatory aspects, it was argued that upgrading programs should include 
support such as provision of sanitation and infrastructure, legalization of 
tenure and improvement of community facilities. But the general idea 
is to let the residents build and manage their settlements – to accept  
informal planning as a part of the formal planning (Vestbro 2008). 
Hamdi even argues that the housing deficit is not a problem of supply, 
but of unrealistic definition of adequate housing. A more realistic and 
flexible model encouraging participation is according to him therefore 
the best way of enabling residents to self-help. Despite how poor and 
exploited people are and despite centuries of deprivation, people are still 
intact as social and human entities, therefore the development should 
be based on their participation (Correa 1989). Social dynamics are of  
crucial importance for their development, thus the arena for social  
interaction could be regarded as, or even more, important than housing 
in itself. The different ideas of the two paradigms are mainly based on 
economical and regulatory aspects but the result in the built environ-
ment may also be significant. A deterministic approach which transforms 
urban landscapes results in an organised street structure determined 
by professionals while a self-help approach preserves the organic street 
structure that has formed gradually from people’s activities and needs. 
The newer approach is by Hamdi called the supporter model and by 
Dick Urban Vestbro the enabling strategy. Although these ideals has been 
adopted by most academics as well as been incorporated into numerous 
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policy documents it seems like practice to a large extent is still based 
on the old paradigm of ideas. Hamdi, and others (Payne 2008; Vestbro 
2008) even suggests that the attitude in the professions of architecture 
and planning is one of the problems, suggesting that the acceptance of 
informal settlements and slum-upgrading, challenges all the established 
standards for urban design and the established work habits of planners, 
engineers, and architects.

Urban life and street networks
Slums are in India an established part of the urban fabric and the urban 
form of these areas can be assumed to have influence over the lives of a 
large number of people. In a more general perspective, there are many 
influential theorists that have studied how urban life is influenced by  
urban form by observing peoples’ behaviour in public space (Jacobs 
1961; Whyte and York 1980; Gehl 1987). Jane Jacobs, in her essential 
book ‘The Death and Life of Great American Cities’ (1961), came to a 
number of conclusions about how urban life and movement patterns of 
people in cities is effected by urban form. One of her observations that 
have got a great impact on later urban design discourse is the notion 
that small blocks and a permeable street network give more potential 
choices for pedestrians and results in a lively and diverse urban life. The 
pedestrian flows result in a higher degree of interaction between residents 
and others, as well as more locations with a sufficient flow for businesses 
to survive. The results of William H. Whyte’s (1980) observation stud-
ies also show the significance of the street structure for human move-
ment patterns. He concludes among other things that relations between 
squares and streets are the single most important variable for the extent 
to which the square will be used and generate interaction between peo-
ple. One of the most important features is how sightlines correspond 
with potential movement, which is also supported by observation stud-
ies carried out by Jan Gehl (1987). People tend to prefer the seemingly 
shortest available route and use to a lesser extent roads whose direction 
or goal is not clearly visible. Observations of public space is the com-
mon denominator – And the notion that it is the spaces created between 
buildings, the street network, that have influence over urban life more 
than the built environment itself. 

To try to provide some clarity in different types of street networks, their 
different appearances and qualities, though, prove to be a highly com-
plex and contested task. Classification of street patterns could be made 
according to a variety of different typologies, properties and hierarchies 
and since there seems to be a continuum of difference in street layout 
of existing urban environments, descriptive typologies tend to be either 
too simple to be applicable or to detailed to be useful (Marshall 2005). 
A theoretical review would reveal a large variety of typologies but with 
little consistency, often describing similar properties in different ways or 
different properties in similar ways. It is difficult to describe the effects a 
street network has on urban life based on a thematic classification, every 
urban environment should be analysed as a unique situation. Some uni-
versal concepts, however, can be helpful to clarify important differences 
between types of street networks. One division can be made between 
deliberately planned and formally unplanned layouts, often recognized 
through different degrees of regularity (Marshall 2005). Within the cat-
egory of planned street networks, but also to some extent in unplanned 
environments, the two opposite categories tree structure and grid struc-
ture can be distinguished. A typical tree structure has a clear street hi-
erarchy and many cul de sacs while a typical grid structure consists of a 
linear orthogonal grid with high connectivity. Between these classifica-
tions a variety of different combinations occur. One other fundamental 
distinction that can be made in this context is the one between composi-
tion and configuration. Composition refers to the absolute geometrical 
layout, as represented in a scale plan, featuring absolute position, length 
and orientation. Configuration refers to topology, as represented on an  
abstract diagram, featuring links and nodes, their ordering, adjacency 
and connectivity. If we hypothetically refer to a gradually grown, for-
mally, unplanned street network as irregular we can describe it according 
to its composition; fine scale angular, streets mostly short or crooked, 
varying in width, going in all direction. A planned regular street network 
could accordingly be described as; orthogonal, rectilinear, streets of con-
sistent width, going in two directions. But if they are described according 
to their configuration the irregular street network could be described as; 
a mixture of configurationally properties, with T- and X- junctions, occa-
sional cul de sacs, and moderate connectivity and the regular street net-
work as; mainly grid, high connectivity and a continuity of cross roads, 
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see figure 1. A closer description of configuration will be presented in the 
section ‘Configuration of Space and Natural Movement’.

ized and consciously designed societies that this had failed. Hillier and 
Hanson question the assumption that, where space carries important 
social information, it should be by simply reflecting social groupings. 
They argue that many kinds of human interactions are built upon other 
aspects than spatial, such as kinship, clanship, club membership, work 
and association. Although these interactions are not spatially based, they 
do take material form. It is these transpatial relationships that can reflect 
in spatial configuration or not, i.e. they determine whether the urban 
environment can be regarded as heterogenic or homogeneity (Hanson 
and Hillier 1987)
The heterogenic urban life in Jacobs’ (1961) description of her New York 
neighbourhood is in strong contrast to the view of correspondence as the 
only significant relationship between space and social society. Instead it 
is the non-correspondence that creates the safe and lively streets and that 
builds social capital in the neighbourhood. The conclusion of Hillier and 
Hanson is similar to what Jacobs describes, that urban form can be equal-
ly important for urban life whether it corresponds with social groupings 
or not and that heterogeneity often is to prefer over homogeneity. They 
argue that since space correspondent with social groups by implication 
separates them, non-correspondence instead can work against the ten-
dency of social categorisation to divide the society into groups. 

The inclusive or the divisive city
According to Hillier et al. (1993, 1996) the potential for interaction in 
public space is to a high degree dependent on spatial preconditions. But 
it is, as well as the consequences of the interaction that occurs, also a 
product of the social and cultural context. Interaction differs in types of 
interface between categories of people such as inhabitants and strangers, 
adults and children, social classes and men and women (Hillier, Penn et 
al. 1993). This can have a variety of consequences, all which is dependent 
on a contextual range of social and cultural structures. The social and the 
spatial variables are entangled with each other which can have a variety 
of consequence on urban life and on social society, which urban design 
is a way to organize, reinforce or impede. In the following part of this 
section a few empirical studies that show how social issues can be created 
or reinforced by urban form will be presented. 

Figure 1. Compositional and configurative properties of irregular and regular 
street networks (Marshall 2005). 

Correspondence between space and social 
society
While Jacobs (1961), Gehl (1987) and Whyte and York (1980) had 
emphasised the influence urban form has on urban life, Hanson and 
Hillier (1987) elaborate the relationship by exploring how our socio-
spatial environment reflects the social nature of people - Or rather if this 
is preferable or not. Certain parts of the earlier discourse had suggested 
that a correspondence between social groupings and territorial demarca-
tions is desirable and if such a correspondence would not occur it would 
imply that relationship between space and society would not be work-
ing. An argument for this is that this type of correspondence is visible 
in all types of formally unplanned urban environments in traditional 
societies, which succeeds in reproducing the social nature of people in 
spatial manifestation. It would supposedly only be in recently industrial-
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Jacobs (1961) emphasises not only the influence urban form has on ur-
ban life, but also how important this influence is on the social networks 
of people. She describes the networks of continuity of people within the 
small neighbourhoods as the social capital of cities and refers to the high 
degree of self-government functions such as public surveillance and net-
works of trust and control. She points out that a great part of such success 
depends on the neighbourhoods overlapping and interweaving - Street 
networks that are successful with regard to physical, social and economic 
continuities. Where streets have sufficient frequency of commerce, gen-
eral liveliness, use and interest, to cultivate continuities of public street 
life, people have higher capability of self-government.  Jacobs’ descrip-
tion is one of the first of social capital; Since then the concept has been 
discussed and defined by a number of social theorists. 
In several studies it is suggested that social capital is particularly im-
portant within informal settlements in the developing world (Abdul-
Hakim, Ismail et al. 2010, Flores and Rello 2003, Tunas 2008). This 
is partly due to an absence of other types of capital such as financial, 
human and cultural, but it is also a result of the fact that a large part of 
the people is engaged in the informal sector (Tunas 2008). As the infor-
mal sector does not, as the formal sector, rely on education, people are 
very dependant in their social networks to find opportunities for work. 
In the absence of formal contracts trust is also crucial to do business. To 
obtain these kinds of networks both continuity and frequent interaction 
is assumed to be necessary. Lars Marcus and Ann Legeby (2010) made 
an attempt to measure social capital; they approached the project from a 
spatial point of view by analyzing the potential for co-presence in pub-
lic space. They successfully established correlations between accessible 
population, which is measured through accessible space and therefore 
highly dependent on an accessible street networks, and co-presence in 
public space as well as correlations between the extent of co-presence 
with both locals and non-locals, and common indicators of social capital 
such as income, education and employment rates (Marcus and Legeby 
2010). These results indicate how urban form influence urban life and 
how this influence also affects social issues not traditionally approached 
from a spatial perspective. The results also relate to Hanson’s and Hillier’s 
(1987) notion of non-correspondence as, not only a working relation-
ship between urban form and society, but as a tool in order to reinforce 

social capital or impede social segregation. 
Even though social segregation is first and foremost a geographical phe-
nomenon, since it describes the physical separation between groups of 
people, the issue has traditionally seldom been approached from a spatial 
perspective. Legeby (2010), though, established through a case study in 
Södertälje in Sweden that configuration of space has a significant influ-
ence on segregation in public space. She argues that it is in the interac-
tion between people in public space that the potential consequences of 
segregation is determined, not in people’s homes as implied by tradi-
tional ways of viewing segregation as residential segregation. The study 
indicates that in that specific context urban form has a direct influence 
over urban life through both creating and reproducing segregation pat-
terns. Wafam Al Ghatam (2012) came to similar conclusions as Legeby 
but within a different context. In her study of villages absorbed by cit-
ies in Bahrain she found indications of profound differences in social 
and cultural adaptation to the surrounding city depending on the urban 
form. She could correlate the configuration of space with different move-
ment patterns, such as those for non-locals and locals, adults and chil-
dren and women and men, and conclude that the spatial precondition 
are important for bringing different types of people together. She could 
also show that this relates closely to a range of variables that describes 
how conservative the societies are considered to be (Al Ghatam 2012). 
Although these issues are contextual Legeby’s and Al Ghatam’s studies 
puts the significance of urban form in different contexts and displays 
similar results. 
Gender segregation in public space is socially and culturally highly con-
textual, but perhaps particularly relevant in the developing world. It is a 
complex issue where the discourse, not unexpectedly, seldom focuses on 
the spatial variables. According to Devisari Tunas (2008), whose disserta-
tion research explores the spatial economy of urban informal settlements 
in Jakarta, women’s role in slum areas have traditionally been associated 
with the private space of home while men have dominated the public 
sphere, women has responsibility for raising children and taking care 
of the household and men for getting a paid employment. As women 
in slum areas mainly spend the days in proximity of their homes close 
bonds among the women in the neighbourhood are often created. To 
find any alternative income source they are dependent on these informal 
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The configuration of space is ex-
plained further by figure 2. The first 
column shows the built elements 
of three buildings and the second 
shows the spatial elements of the 
same buildings, the three buildings 
are similar to the structure with the 
only difference of the locations of 
the entrances. The third column, 
though, shows that the configura-
tion is entirely different and illus-
trates the ‘depth’ of the different 
spatial systems, i.e. how closely inte-
grated the spaces are with each other. 
The difference in depth makes the 
conditions for encounters, congre-
gations, interactions and avoidance 
of people entirely different. Below, 
three graphs illustrates further that 
configurative properties is hard to 
distinguish at first sight, they look 
very different but are in fact of the 
same configuration. 
Traditional theory had viewed pedestrian movement as being from and 
to attraction points in the city and urban design as a way of coping with 
the consequences of this (Hillier, Penn et al. 1993). Hillier discovered 
high correlations between pedestrian movement patterns and the con-
figuration of space in the city, i.e. how each street is integrated to all 
other streets in the system. Although there obviously also are correlation 
between movement and attraction points he established that the spatial 
configuration can have effects on movement which are independent of 
these points. He argued, since the configuration is the only variable of 
the three (configuration of space, attraction points and pedestrian move-
ment patterns) that cannot change, that the distribution of built form of 
functional importance itself might be influenced by configuration, which 
therefore is the primary factor. This does not necessarily mean that con-
figuration has greater importance than attraction points for movement, 

networks of family, friends and neighbours. The strong social networks 
among the community women contributes to the important role wom-
en often play in urban development on neighbourhood level (Beall and 
Governance 1998). In a growing confidence in participatory approaches 
the value and achievements of women have been more recognized and 
appreciated by policy makers and professionals, not the least for their 
ability to through social networking among each other organize the com-
munity (Parmar 2009). 

Configuration of space and natural  
movement
This section will in greater depth narrate the theoretical background of 
a methodology that makes reliable quantitative studies of the relation 
between urban form and urban life, such as some of the studies reviewed 
above, possible. 
Urban planning and design include many aspects which are what Hillier 
(1996) calls non-discursive – What we don’t know how to talk about and 
we don’t generally do even when we actively use it. For example within 
urban design there are often talk about creating places, but according 
to Hillier it is not the places that make the city. It is the city that makes 
the places - Therefore we cannot create places without first understand-
ing cities. To explore these non-discursive aspects of urban planning and 
design Hillier argues that there is a need for an analytical theory, in op-
position to a normative one, since traditional architecture theory have 
been far too normative and too weak analytically. As the focus was on 
how things should be and not much how things actually are, normative 
theories, even though strongly influential over the built environment, 
had done little to advance our understanding of cities. His search for an 
analytical theory in order to deal with non-discursive aspects of space 
lead to the development of the theory of configuration of space. Accord-
ing to Hillier, urban life is created by encounters, congregations, interac-
tion or for that matter avoidance of other people. These are not attributes 
of individuals but of patterns formed by collections of people and are 
therefore influenced not by the size or shape of individual spaces but by 
the configuration of space in a larger scale. 

Figure 2. Built emelemnts, spatial 
elements and configuration of space 
of three schematic buildings (Hillier 
1996). 
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very possibly the opposite, but attractions points can be seen as multi-
pliers of the by configuration already established patterns. To describe 
this phenomenon Hillier (1996) defines the term ‘natural movement’ as 
“the proportion of movement that is determined by the configuration of 
space itself, rather than by the presence of specific attractors or magnets”. 
The fact that in almost every city the busiest shopping streets also are the 
most integrated streets illustrates how important the relation between 
these three factors is and how the urban grid in a city is the foundation 
for everything else (Hillier 1996). 
The movement of people most often has one starting point and one fin-
ishing point that are independent of the urban form; it is the movement 
in between that follow the pattern influenced by the configuration of 
space. This is dependent on human cognitive understanding of its envi-
ronment, which according to Hillier implicates choice of routes with few 
changes of direction and with a general direction that is visually intelli-
gible, not unlike conclusions from observation studies by Whyte (1980) 
and Ghel (1987). To analyse the relation between configuration of space 
and natural movement Hillier describes the urban environment as a sys-
tem of spaces that are divided by accessibility visually and by movement, 
so called axial lines. It’s easier to understand and find in the city if axial 
lines are long and if they end in an open angle, from where potential 
movement in that general direction seems natural. 
Figure 3 shows the borough City of London with the spatial elements in 
black to bring the street network to the foreground as the prime object 
of analysis and as an axial representation of space called an axial map. 
The socalled space syntax method is used to measure how integrated 
an axial map is by calculate the linier depth one line has to all other 
lines is calculated, the outcome is called the integration value. That the 
integration value has proven so correlative with movement is according 
to Hillier because of the effect of natural movement on the evolution 
of the urban grid and its land uses. The vast variety of urban forms and 
grids implicates that natural movement, and its reflection in the spatial 
logic of the urban grid, is a culturally variable phenomenon. This implies 
that even though the configuration of the street grid can have influence 
on movement patterns the urban grid itself can be a product of human 
behaviour. This suggestion in itself is interesting to explore in regards 
to formally unplanned environments. However, as the intention of this 

Figure 3. The City of London as spatial elements above and axial representation of 
space below (Hillier 1996). 

study is to use this method to explore the spatial potential of the study 
areas and not to evaluate the potential of the method itself, this is not 
further elaborated on. The space sntax method is, though, beacuse of 
its ability to capture the significance of urban form and quantitatively 
connect it to a variety of issues within planning, relevant to use in this 
context, particularly to describe the spatial properties of different types 
of street network in environments that is difficult to overlook, such as 
the irregular street networks in slum areas. Furthermore it is a research 
field which theoretical premesises is relevant to develop further in order 
to obtain more knowledge of the relationship between urban form and 
urban life. 
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Methodology
his section will present the main research methods used in this 
study. It is a case study with elements of both qualitative and 
quantitative research. Aggregated structured observations col-

lected in the field will be used to statistically compare movement pat-
terns with the configuration of space. The intent is to suggest the influ-
ence urban form can have on movement and staying in public space, or 
more specifically differences in movement and staying in public space 
between women and men. According to the theory of natural move-
ment (Hillier1996) (see literature review, ‘Configuration of space and 
natural movement’) moving through and staying in certain spaces are 
cognitive actions that hardly can be regarded as individual choices, and 
are therefore best described as larger patterns derived from, among other 
things, urban form. Therefore the assumed relationship between move-
ment and staying in public space and urban form can be established to a 
large degree by quantitative methods. However, to validate the quantita-
tive results and to provide qualitative information to better be able to 
analyse them, unstructured observations as well as interviews has been 
conducted. For further understanding and ability to analyse and discuss 
the results the preceding literature review intends to put them in context 
of the environment that is studied but also in context of a relevant theo-
retical discourse. 

Interviews
Interviews have been conducted with key informants with special knowl-
edge within the field of architecture and social issues related to informal 
settlements in India and in Pune. To get insight in the context and the 
issues at hand the interviews have been of a qualitative nature (unstruc-
tured or semi-structured), which focuses on the interviewees own per-
spective to give insights of what they find important and relevant (Bry-
man 2008). 
The key informants are Sharadbala Joshi and Madhura Lohokare. Joshi is 
an architect and planner and has been working with participatory plan-
ning process of slum areas in India among other things and is well famil-

iar with the given context of informal settlements and gender relations in 
India. Lohokare is currently doing her dissertation in anthropology for 
Syracuse University in the United States. As her study is exploring how 
use of public space is articulated to participation in the public sphere 
for marginalized groups in Pune she is very well familiar with both how 
gender relations can reflect in the use of public space and with the given 
social and cultural context of Pune. 
The intention were that interviews would be conducted with residents 
from the area in order to get a view of their perspective on these matters 
and to give more insight about the behaviour and social structures of 
these specific areas. However, the results were because of language and 
cultural barriers considered of questinable reliability why they has not 
been able to be used in the analysis. If these interviews had been able to 
be carried out with satisfactory results it had been a valuable addition in 
verifying the information from the key informants. 

Space syntax
The method used to analyse the spatial conditions of urban form, the 
space syntax method, is the method used and developed in correspon-
dence with the theory of natural movement. It measures the configura-
tion of space, which is assumed to have significant influence on human 
movement patterns. To do this, detailed maps has to be made of the 
spatial structure in the chosen study areas, so called axial maps. Axial 
maps are created by letting the fewest and longest straight lines of sight 
and access, axial lines, represent each space of movement in the urban 
environment (Hillier, Penn et al. 1993). Since informal settlements of-
ten consists of complicated systems of narrow alleys which rarely are 
mapped the task of creating axial maps could be a wearying task. But in 
Pune an extensive mapping project of the slums has been conducted by 
the NGO’s CHF International (formerly named ‘Cooperative Housing 
Foundation’) and MASHAL (Maharashtra Social Housing and Action 
League) in cooperation with Pune Municipal Corporation, which is the 
main reasons the city was chosen for the study (MASHAL et al. 2011). 
The result of the project, ’Pune City Slum Atlas’ covers all slum struc-
tures in Pune and includes data of demographics, socio-economic pro-

T
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files, infrastructure provision and rehabilitation status. It is intended as a 
tool for assessing and identifying the potential target groups for various 
welfare programmes but also as a reference for professionals and academ-
ic institutes, which has helped make this and similar studies possible. 
CHF International and MASHAL has provided the study with detailed 
GIS-data from the mapping project which, with supplement of internet 
based services for satellite images, made creation of axial maps feasible, 
see figure 4.
To quantify the configuration of space, integration analyses are made of 
the axial maps. The result indicates how integrated each space is in rela-
tion to all others within the system. This can be made on different scales 
limited by the number of changes of direction, or the radius, from radius 
1 (R1) to infinitive number of changes of direction (Rn). A common 
radius used to measure local integration flows is R3, which highlights a 
localised structure and has proven to be effective to predict pedestrian 
flows (Hillier 1996).

Observations
The empirical data collected in the field consists of observations of pedes-
trian flows and people staying in public space. These observations have 
been made by three observers during April and May 2012. Spring time is 
a favourable time of the year for pedestrian and stay observation in India 
since neither extreme heat nor monsoon rain interferes with peoples’ be-
haviour. The observers included, in addition to the author, two Swedish 
students from the the master programme Sustainable Urban Planning 
and Design at Royal Institute of Technology and one master student in 
geography who at the time was an intern at MASHAL. 
The pedestrian flow observations were made during approximately one 
hour between 17.30 and 18.30 in a weekday in each study area. This hour 
has been chosen because it by social workers from MASHAL has been 
identified as peak time for pedestrian movement during the afternoon 
and would provide the largest quantity of, and therefore most statisti-
cally significant, empirical data. The observers counted people passing 
by in both directions for a period of five minutes on each of a number 
of locations chosen to provide a variety of different configurative spatial 
properties and the results were then aggregated into passing pedestrians 

Figure 4. Above: Map over slum structures in the area Dandekar Bridge created 
with GIS-data provided by Pune City Slum Atlas. Below: The same map but with 
axial representation of space, an axial map, created by the author. 
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per hour. The stay observations was collected just before the pedestrian 
flow observations by noting every person staying for more than approxi-
mately thirty seconds as the observers walked through chosen parts of 
the study areas. All observations were specified as men, women or chil-
dren; children were defined as, assumed by the observers, under the age 
of 16. From the over all aim of this study the division could might as well 
be conducted on the premises of geographical location of residence, or a 
variety of transpatial attributes such as caste, religion or socio-econom-
ic profile. The choice of gender is mainly from practical reasons as the 
above mentioned attributes are not easy to identify from observations. 
This fact has, accordingly, had a profound influenced on the study as it 
guided the formation of the research questions.  
After conducted collection the observations were incorporated in the 
GIS-data to be analysed geographically (in MapInfo) and statistically (in 
SPSS). These observations could be categorised as structured observa-
tions, meaning that the observations are conducted in a predetermined 
period of time and by a predetermined set of rules (Bryman 2008). This 
way of systematically collecting observations makes the behavioural 
data possible to aggregate into patterns. Structured observation method 
is useful when a narrow and easily interpreted type of behaviour, such 
as movement or staying in public space, is studied but less appropriate 
when there is a risk of different interpretations of behaviour. The ob-
servations can furthermore be categorised as non-participant, meaning 
the observers are not participating in the observed situation with the 
intended implication not to intervene with the studied behaviour. This 
can nevertheless be a difficulty, as discovered not least in the context of 
informal settlements in India. Residents in the study areas were found to 
be considerably interested in the Swedish observers, which to a certain 
degree could have affected their movement patterns. The observations 
were made with the awareness of this and the results are estimated not to 
have been effected significantly. 
The number of observations was statistically significant in most cases 
when used in correlation analysis. The statistical significance in correla-
tion analysis is determined by the number of observations and the degree 
of correlation and describes how likely it is that the results are conse-
quence of a chance occurrence. However, if limitation in time had not 
prevented it, more observation in different days and in different times 

during the day would be desirable, not least to minimise the risks of cer-
tain events or routines that the observers was not aware of having effect 
on the results. 
Unstructured observations were also made to be able to describe the dif-
ferent types of spaces and obtain insight of how they are used by residents 
and others. Photo documentation is used to illustrate these findings. 

Correlation studies
Correlation studies are a quantitative method that is useful to under-
stand situations broadly, rather than in depth. There are two main ways 
to conduct correlation studies; relationship studies and causal-compara-
tive studies (Groat and Wang 2002). The difference can be illustrated by 
a hypothetical example of a correlative relationship between the number 
of sold ice cream cones and the number of deaths by drowning. There is 
probably no causality between these two variables, but they might share 
the same relationship to a hidden factor, for instance warm weather. Re-
lationship studies only describes relationships and does not regard hid-
den factors, while causal-comparative studies tries to exclude other fac-
tors by selecting comparable study objects to isolate the factor that has 
cause. The intention of this study is to do that by choosing as similar 
study areas as possible except for the variable that is studied, the structure 
of the street network. However, it is difficult to find naturally occurring 
environments that are exactly similar in all variables but one, why hidden 
factors is impossible to completely rule out.  Furthermore it is important 
to understand the distinction between causality and prediction; from sta-
tistically reliable results from a natural occurring environment a research-
er can predict for instance movement patterns from a spatial analysis of 
the physical environment but not establish the direction of the causality 
between the studied variables (Bryman 2008). This can only be done 
by experimental methods when the variables can be manipulated. How-
ever, the same way Hillier et al. (1993) established the causality between 
configuration of space and natural movement, this study can rule out, 
if not all hidden factors, but the static variables as the effect. Even if the 
street network may have been a product of human behaviour it is in this 
context regarded as a static variable and human behaviour patterns as a 
dynamic variable, therefore any established causality between configura-
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tion of space and behaviour patterns must imply that the first is the cause 
and the later the effect. 
The outcome of the correlation studies made in this study is a coefficient 
which describes the strength of the relationship, the coefficient of deter-
mination or r2 (Bryman 2008). It expresses how much of the variation 
in one variable is due to the other variable. If the result of correlation 
studies between integration value and flow observations is a coefficient 
of determination of 0,405 it would imply, assuming that the direction of 
causality is established, that just over 40 % of the variation of pedestrian 
flows is accounted for by the configuration of space. 
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in public spaces further away to socialise, these spaces outside the homes 
often become women’s space for interaction. Since they, partly because 
their homes are so small, are forced to live a large part of their lives 
outside and because they are restricted to the proximity of their homes, 
many aspects of life are played out in these spaces. It becomes an exten-
sion of their homes which they share with neighbours and passersby - It 
becomes a semi-public space (Joshi 2012). One result of this is that the 
boundaries between private and public space in slum areas in India often 
are extremely blurred, which also is characteristic for many other parts of 
the developing world (Lohokare 2012).
 
Pune
The empirical study is taking place 
in Pune, mainly because detailed 
GIS-data over the city’s slum areas 
has been made available for this 
study. Most cities in India have a 
large part of the residents living in 
slums, but not many cities have as 
extensive mapping over such areas 
as Pune. After Mumbai, Pune is the 
second largest city in the Indian 
state of Maharashtra with a popu-
lation of nearly 4 million people of 
which around a third lives in areas categorised as slums, see figure 5 
(MASHAL et al. 2011). The population growth in Pune has, as in most 
Indian cities, accelerated during the last decades. Even if Pune is known 
for its educational facilities and relative prosperity, the main reason for 
the increasing population is increased poverty in rural areas which forc-
es people to cities to find new livelihoods. This has resulted in a large 
growth of informal settlements (MASHAL 2011). 
Earlier approach to regard slums as illegal and demolish them was during 
the 1980’s replaced by what can be considered a product of the provider 
model (see literature review, section ‘informal settlements’). The slum 
dwellers were accepted and some were provided with apartments in large 
modernistic complexes. It is only within the last few years that this ap-

Results
his section will start by presenting a review, from the results of in-
terviews with the key informants, of gender relations among poor 
people in India generally and in Pune specifically and the impli-

cations of this on the mobility of women. Then Pune and the two study 
areas are presented further followed by results from the spatial analysis, 
structured observations and correlations studies. Last a description of 
the study areas based on unstructured observation is presented and il-
lustrated with photo documentation. The results is briefly presented but 
will be analysed further in the following section. 

Gender relations
The key informants describe a situation of gender structures among poor 
people in India generally as well as in Pune specifically that results in dif-
ferences in the use of public space between women and men. Joshi states 
that even though we all have certain social norms that dictate how we 
live our lives, rich or poor, gender structures are particular strong among 
poor people (Joshi 2012).  Kolhokare describes a few examples how the 
control of women’s mobility, especially young girls, is visible. Because of 
social structures which do not accept much own initiatives by women, 
and due to actual risks of being harassed or assaulted, women in poor 
areas seldom go anywhere alone, not even to the public toilet (Lohokare 
2012). And while men go whenever they please, women are often as-
signed a time in the early morning as the only chance to use the toilets. 
Another example that expresses the limitation of women’s mobility is 
from her study area, where most of the women had never seen a com-
monly known monument, although it is situated only ten minutes walk 
from their homes. 
It is mostly the gender related division of responsibilities and activities 
that limits women’s mobility. Since women are expected to manage the 
household they can seldom go far from their homes. Even if they engage 
themselves in economic activities, such as making flower garlands or roll 
bidis (a type of cigarette), they are restrained to their homes or the space 
in direct connection to their homes (Lohokare 2012). When men gather 
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Figure 5. India, Maharashtra,  
Mumbai and Pune (BBC News 
2012). 
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proach in practice really has begun to shift towards the supporter model 
and upgrading of existing slums in a participatory process has been pri-
oritised. There are according to today’s policies four different possible 
interventions to improve the living environment for urban poor; a) slum 
improvement, where infrastructure are provided to slums with existing 
houses, b) slum upgradation, where infrastructure are provided and the 
existing houses are upgraded, c) slum redevelopment, or in-situ rede-
velopment of both infrastructure and housing but in the existing grid 
structure, d) slum resettlement, when slums are located at a hazardous 
location and should be moved to another location (Ministry of Housing 
& Urban Poverty Alleviation 2011). There are a range of different as-
pects that are considered when deciding what the appropriate approach 
is, such as social, financial, regulatory and practical, but not necessary 
aspects of urban form which makes it relevant to study the results of dif-
ferent approaches on the physical environment. The study areas, though, 
are not chosen according to which type of intervention that has been 
implemented, but solely on the premises of the type of street network 
they possess. 

Study areas
The two study areas were chosen on the premises of being as similar as 
possible in all variables with the exception of the one that is studied, 
the spatial structure of the street network. The intention was to choose 
one formally unplanned area that has grown gradually with an organic 
street network and compare it to an area that has a more planned and 
geometrical structured street network. Other variables, which could be 
confirmed from the GIS-data provided from Pune City Slum Atlas proj-
ect, include area and population size, density and proximity to central 
Pune, see table 1. Both areas have a variety of casts and religions without 
any apparent geographical patterns and similar sex ratio of around 950 
women to 1000 men. Although there are almost 500 slum-pockets in 
Pune most has grown gradually and has a more or less unplanned street 
network with irregular properties, furthermore the selection was limited 
by some deficits in reliable GIS-data from the atlas project. The two areas 
chosen are not entirely but relatively similar to all except but the spatial 
variable and adequately different in the spatial variable, i.e. the structure Table 1. Additional facts about the study areas. 

Dandekar Bridge The Railway Colony
 Size (m2)  40 000  47 000
 Population  8 220  11 995
 Households  1 644  2 639
 Density (person / ha)  2 085  2 763
 Walking distance  
 to central Pune (m)  3 000 1 700

of the street network. Even though describing different types of street 
networks with thematic classifications is difficult, the layouts of the areas 
can for practical reasons be regarded as what Marshall (2005) refers to as 
the rather general categories ‘deliberately planned’ which is more regular 
and ‘formally unplanned’ which is more irregular.
The unplanned area is Dandekar Bridge located in the southwest of Pune 
and the planned area is The Railway Colony located in the northeast of 
Pune, see figure 6. 

Figure 6. Punes road network with the study areas in black. Dandekar Bridge on 
the lower left and The Railway Colony on the upper right. 
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In figure 7 the spatial elements of the studied areas is presented in black 
to the left, which makes the difference in regularity between the two lay-
outs apparent. To the right the space is instead represented by axial maps, 
which will be used to quantify the configuration of space. The maps 
and axial maps over the areas will further on in the thesis be regarded as 
graphical representations of space, why scale bars and north arrows will 
not be necessary, although the two areas will be presented in actual scale 
in relation to one another. 

Dandekar Bridge

The Railway Colony

Figure 7. Dandekar Bridge, above, and The Railway Colony, below,  presented with 
spatial elements on the left och with axial representation of space on the right
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Figure 8. Integration values in Dandekar Bridge and The Railway Colony. 

The Railway Colony

Dandekar Bridge

Dandekar Bridge The Railway Colony
Average 1,82 2,32
Standard deviation 0,58 0,53
Standard deviation (%) 31,7 22,8

Integration value - R3

Table 2. Integration values with radius 3, average and standard deviation. 

Configuration of space
The configuration of space is quantified with integration analysis of ra-
dius 3 and is presented in figure 8, where the structure of configurative 
properties can be seen. 
Integration analysis where also made and further analysed with a range of 
different radii, between 1 and 30. Radius 3 is a common scale to predict 
pedestrian patterns and to be used in local scales such as the areas in this 
study and it did also display the most statistically significant relationships 
with patterns of movement and staying in public space in this study. 
Therefore the analyses and correlation studies with the observations are 
made on integration values made with the radius 3. The average value 
and standard deviation for the integration values is seen in table 2. These 
values are only relevant in a relative way and are not comparable as abso-
lute values with other studies or in other contexts.  
The meaning of these results will be further analysed in the analysis sec-
tion.  
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Dandekar Bridge

The Railway Colony

Figure 9. Dandekar Bridge, above, and The Railway Colony, below,  with observa-
tion points for flow observations on the left and stay observations on the right. 

Flow Stay Flow Stay
Women 40 42 25 34
Men 25 30 39 26
Children 35 28 36 40

Observations - Proportions (%) 
Dandekar Bridge The Railway Colony

Table 3. Proportions of categories of observations. 

Observations of pedestrian flows and  
people staying in public space
The empirical data of structured observations is of a slightly larger 
amount in Dandekar Bridge than in The Railway Colony.  Even though 
The Railway colony is a larger area the larger number of observations in 
Dandekar Bridge is motivated by the larger variety in integration value 
found in the spatial analysis, which the observations are intended to cap-
ture. The proportions of observed women, men and children are dis-
played in table 3. 
The flow observations were made in 25 points in Dandekar Bridge with 
a total of 347 observations and 13 points in The Railway Colony with a 
total of 214 observations. The pedestrian flows are aggregated to passing 
people per hour is presented in the appendix with integration value at 
each point. 
Stay observations were made in areas chosen to capture different hier-
archal properties, both large and intensively used streets and small al-
leys with residential function. The total amount of axial lines where ob-
servations were made partly depends on the size of the areas observed, 
which is slightly larger in Dandekar Bridge, but can also be an effect of 
the structure of the street networks. The generally longer and straighter 
streets found in The Railway Colony results in longer and fewer axial 
lines. The number of different axial lines were observations where made 
is for Dandekar Bridge 67 with a total of 398 observations and for The 
Railway Colony 36 with a total of 306 observations. The stay observa-
tions are presented in the appendix with integration values at each point. 
In figure 9 the observation points for flow observation is presented on 
the left and the stay observations on the right.
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* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

Women Men Children Women Men Children
r2  - Integration R3 0,112** 0,279** 0,061* 0,119* 0,352** 0,286**

Dandekar Bridge The Railway Colony
Correlations: Integration value vs. stay observations

Table 5. Correlations between local integartion value and stay observations. 

Women Men Children Women Men Children

r2  - Integration R3 0,301** 0,176* 0,185* 0,367* 0,405* -

Correlations: Integration value vs. flow observations
Dandekar Bridge The Railway Colony

Table 4. Correlations between local integration value and flow observations. 

Configuration of space and observations

Women Men Children Women Men Children
r2 - Women 0,726** 0,691** 0,745** 0,834**

r2 - Men 0,726** 0,769** 0,745** 0,714**

r2 - Children 0,691** 0,769** 0,834** 0,714**

Correlations: Flow observations vs. flow observations
Dandekar Bridge The Railway Colony

Table 6. Correlations between flow observations of women, men and children. 

Women Men Children Women Men Children
r2 - Women 0,191** 0,386** 0,663** 0,554**

r2 - Men 0,191** 0,156** 0,663** 0,609**

r2 - Children 0,386** 0,156** 0,554** 0,609**

Correlations: Stay observations vs. stay observations
Dandekar Bridge The Railway Colony

Table 7. Correlations between stay observations of women, men and children. 

Categories of observationsRelation between configuration of space 
and the use of public space
The relation between the results from the spatial analysis and the struc-
tured observations is investigated by correlation studies where the inte-
gration value is correlated with the number of observed women, men 
and children. The results of the correlation studies between integration 
values and pedestrian flows are presented in table 4 and between integra-
tion values and the number of observed people staying in public space 
in table 5. Correlations studies were also made between the different 
categories of observations, i.e. women, men and children, to determine 
the degree of co-presence in each space. These results are presented for 
pedestrian flow in table 6 and for the observed number of people staying 
in public space in table 7.  
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Photo documentation
Picture 1 - 3. Artery streets in Dandekar Bridge with a generally higher  
degree of public function. 

Description of spatial properties and use of 
public space
The following sections will provide a more detailed description of the 
areas, with regards to the properties and use of the public space, mainly 
based on unstructured observations. The observed properties of public 
space is instantiated with photo documentation. 

Dandekar Bridge
Dandekar Bridge is situated on private land and has gradually grown 
since the 1970’s when the first squatters started to occupy the area. The 
result is an irregular street structure with streets and alleys of varied size 
and directions with occasional cul de sacs. A clear hierarchy can be seen. 
Large artery streets can be regarded as completely public spaces and ap-
pears to be used as spaces for movement for both residents and for people 
not living in the area, but also as a social space were people are socialising 
and interacting with others and were most of the small businesses and 
street vendors are situated, see picture 1 - 3. The smaller alleys in between 
the large streets have low connectivity and can rather be considered semi-
public space, see pictures 3 - 6. These spaces often work as an extension 
of the resident’s homes and are used for doing dishes and other house-
hold chores, but also occasionally for business activity and different types 
of manufacturing where there is enough space. Here smaller groups of 
people socialise, seemingly in a more local way such as with family or the 
closest neighbours. 
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Photo documentation
Picture 3 - 6. Residential alleys in Dandekar Bridge, often with a 
character of semi-public space. 
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Photo documentation
Picture 6 - 8. Streets and alleys in The Railway Colony are not of as varied  
character as in Dandekar Bridge. 

The Railway Colony
Something that at first sight differ The Railway Colony from Dandekar 
Bridge and most other Indian slums is the relatively regular street grid. 
The area is situated on land owned by The Indian Railway and is grown 
in a street pattern first created from old quarters for railway class IV em-
ployees, which layout has pervaded the area (MASHAL 2011). 
The area is characterized by long and straight streets and alleys in a per-
meable network. There is a degree of hierarchy here as well as in Dandek-
ar Bridge but not nearby as apparent. Accordingly the streets are more 
even in distributed in accordance to intensity of use and function. The 
alleys that can be regarded as mainly residential in its function are not 
as detached as in Dandekar Bridge and there are hardly any cul de sacs. 
This even distribution in intensity of use and function can also be visible 
in more evenly distributed movement patterns, since the residential al-
leys more often constitutes for direct passages, which ultimately makes 
the semi-private spaces less private and more public than in Dandekar 
Bridge. 
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Analysis
he following section will review, explain and elaborate on the 
most interesting aspects of the results and put them in relation 
to each other. 

Spatial properties and the use of public 
space
From the proportions of observed women, men and children alone no 
patterns pointing towards limited access of public space for women can 
be found. Actually there is in Dandekar Bridge a higher proportion of 
women than men both moving and staying in public space, see table 3. 
In The Railway Colony there are more women than men staying in pub-
lic space but more men than women moving in public space. The key in-
formants, however, describe a picture of limitation of use of public space 
for women. It is according to them to a large extent the responsibilities 
of the household that restricts women’s mobility, which is also coherent 
with what the literature describes (Tunas 2008). It is, however, not stated 
by the key informants that women use public space less in general, but 
mainly to a lesser range and with a lesser variety of options. Therefore it 
does not have to stand in contrast to the proportions from the empiri-
cal data. The key informants also describe a blurred distinction between 
private and public space, partly caused by the occupation of spaces as an 
extension of the homes which creates semi-public spaces. This conforms 
to what was observed by unstructured observations, mainly in Dandek-
ar Bridge. The general connectivity and the hierarchal properties seem, 
from the unstructured observations, to differ between the areas. These 
differences are not just indicated by the observations but are also appar-
ent from the quantitative measurement of configuration of space, the 
integration value. The integration maps clearly indicate that the regular 
and connected street grid of The Railway Colony results in a more lo-
cally integrated street network, see figure 8, this is also confirmed by the 
higher average integration value, see table 2. The more distinguished hi-
erarchy of the irregular street network in Dandekar Bridge observed also 
conforms to the results of the spatial analysis. A more varying integration 

value is apparent from the integration maps and confirmed by the higher 
standard deviation. A closer look on areas of relative residential charac-
ter in the integration maps in both study areas show lower integration 
values in Dandekar Bridge than in The Railway Colony, which makes 
the hierarchy of the street network more apparent, see figure 10 on the 
left. The results from the spatial analysis so far appears consistent with 
the impressions from the unstructured observations. In order to inspect 
whether the results from the structured observation display similar hier-
archal properties of intensity of use the correlation between the aggre-
gated observations and the integration values is studied. The correlation 
studies shows statistically significant relationships between integration 
values and all flow observations in both Dandekar Bridge and The Rail-
way Colony, with the exception of children in the later, see table 4. The 
correlation between integration values and women’s flow observations 
has in Dandekar Bridge a coefficient of determination of 0,301 (deter-
mines 30 % of the variation) and in The Railway Colony 0,367 (37 %). 
The correlation between integration values and men’s flow observations 
has in Dandekar Bridge a coefficient of determination of 0,176 (18 %) 
and in The Railway Colony 0,405 (40 %).These differences in men’s 
movement patterns between the two areas are interesting. However, they 
do not result in that any conclusions about differences in co-presence 
in public space can be reached and are therefore not relevant for further 
analysis. The relationships, though, even if they are varied and in some 
cases not very strong, correspond with Hillier’s et al.’s (1993, 1996) stud-
ies and the theory of natural movement. 
The reviewed literature does not support a relationship between inte-
gration values and stay observations as strongly as between integration 
and flow observations. This study, however, displays somewhat weak but 
statistically significant relationships of such kind, see table 5. The coef-
ficient of determination for stay observation of women is in Dandekar 
Bridge 0,112 (11 %) and in The Railway Colony 0,119 (12 %) and 
for men in Dandekar Bridge 0,279 (28 %) and in The Railway Colony 
0,351 (35 %). 
The fact that integration values correlate stronger with men’s stays obser-
vations than with women’s in both areas indicates that there is a consis-
tent pattern in relation to the configuration of space between the areas, 
see diagram 1. The implication of the pattern is that men generally stay 
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in more connected street and women in more detached. A closer look 
of the stay observations is seen in figure 10 on the right. This is also 
consistent with what the key informants describe and what earlier stud-
ies has concluded (Tunas 2008). Noteworthy, for following analysis of 
the correlations between the different categories of observations, is that 
the strength of the relationships of the stay observations of men and 
women only differs slightly between the areas, while for children it differs 
more significantly (6 % in Dandekar Bridge and 29 % in The Railway 
Colony). This indicates a difference in behaviour pattern of children in 
relation to configuration of space between the two areas, which might be 
of interest for reaching conclusions of the possible causes for differences 
in co-presence in public space. 

Women Men Children Women Men Children
Dandekar Bridge The Railway Colony

r2 0,112 0,279 0,061 0,119 0,352 0,286

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1

r2

Integration vs Stay observations

Diagram 1. Correlations between local integration value and stay observations. The 
pattern of staying in public space is similar between the two areas in regards to 
women and men but different in regards to children. 

Dandekar Bridge

The Railway Colony

Figure 10. Residentil alleys with integration map on the left and stay observations 
on the right, Dandekar Bridge above and The Railway Colony below. 
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Women Men Children Women Men Children
Dandekar Bridge The Railway Colony

R2 - Women 0,191 0,386 0,663 0,554
R2 - Men 0,191 0,156 0,663 0,609
R2 - Children 0,386 0,156 0,554 0,609

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1

r2

r2- Stay observations

Diagram 3. correlations between stay observations of women, men and women. 
Correlations is significanty higher in The Railway Colony than in Dandekar Bridge. 

Women Men Children Women Men Children
Dandekar Bridge The Railway Colony

r2 - Women 0,726 0,691 0,745 0,834
r2 - Men 0,726 0,769 0,745 0,714
r2 - Children 0,691 0,769 0,834 0,714

0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1

r2

r2- Flow observations

Diagram 2. Correlations between flow observations of women, men and children. 
Correlations is relatively high in both areas and between all groups. 

Co-presence in public space
Correlation studies of the observations of the different groups; women, 
men and children describe the co-presence between them and indicate 
integration or segregation in public space. The correlation between the 
flow observations is relatively high for all groups and fairly similar in the 
two areas, slightly but not significantly higher in the Railway Colony, see 
diagram 2. The consistently high correlations indicate that the hierarchy 
of movement intensity is consistent for all three groups. 
Equivalent correlations of the stay observations, however, reveal signifi-
cant differences between the two areas. Stay observations between the 
three groups correlate with each other far higher in The Railway Colony 
than in Dandekar Bridge, see diagram 3. Presence of women, staying in 
public space, can be predicted by 66 % by the presence of men, staying 
in public space, (and the other way around) in The Railway Colony but 
only by 19 % in Dandekar Bridge. 
Since the correlation between integration values and children’s stay ob-
servation, as stated earlier, differ between the two areas the difference 
in children’s co-presence with men and women between the two areas 
can be an effect of that indicated difference in behaviour pattern. Since 
the correlation between integration values and women’s and men’s stay 
observations does not display the same differences between the areas the 
difference in co-presence between them are not likely be explained by 
different behaviour patterns in relation to the configuration of space, the 
cause must be something else. 
Remarkable, however, is that the co-presence of children with men is 
higher than with women in The Railway Colony, and far higher than 
in Dandekar Bridge where the co-presence with women instead is high-
er. If this is an effect of difference in behaviour patterns in relation to 
configuration of space, higher degree of co-presence between men and 
women or something else is impossible to answer from the data. What 
we however can conclude is that there is a significantly higher co-pres-
ence between the three observed groups in The Railway Colony than in 
Dandekar Bridge. 
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Discussion
he proportions of observed women and men do not indicate 
that the access to public space in general is limited for women, 
even though the key informants describe restrictions in the use 

of public space. Although the revealed differences in use of public space 
were not something that could be discovered by observations alone, so-
cial norms and the division of responsibilities and activities they impli-
cate may result in a spatial order which is not always easy to see. The 
results from this study indicate that such types of behavioural patterns, 
described by the key informants as well as by Tunas (2008), are relevant 
for any conclusions to be reached. 
While there are only small differences between the movement patterns 
of women and men, the patterns of staying in public space display sig-
nificant differences between the sexes in the two areas. These differences 
in co-presence are differences that cannot be explained by behavioural 
patterns in relation to the configuration of space and must therefore be 
caused by something else. That cause is suggested to be primarily the 
spatial variables which are investigated in this study, i.e. the differences 
in structure, connectivity and hierarchal properties of the street network. 
Arguable, it is the design of urban form, more than the function of it 
that have influence over interaction patterns in public space, but it is 
also dependent on the contextual implications of use of public space. 
The aspects that limit women’s mobility may be influenced by the larger 
structures of gender identity, which is enhanced and reproduced by its 
reflections in space. 
Even where the integration values are similar in the two areas, the co-
presence in terms of staying in public space are likely not to be. Since 
the larger artery streets are fewer and more often occupied by businesses 
most of the homes are located on relatively smaller residential alleys. The 
spaces in these residential alleys can from the interviews and the unstruc-
tured observations be assumed to be of more or less semi-public char-
acter. These alleys are in The Railway Colony generally more connected 
and integrated and therefore obtains a higher degree of public function 
than the equivalent alleys in Dandekar Bridge. Due to the lesser degree 
of public function, in Dandekar Bridge there are generally less reason to 

stay in these detached residential alleys, except for people that need to 
be in proximity of their homes, which has been indicated both by earlier 
studies and from interviews are likely to be women. It is, accordingly, 
both the generally higher and the more evenly distributed integration 
value in The Railway Colony that creates a generally higher degree of 
public function in public space and makes the subtle boundaries be-
tween public and semi-public spaces less distinguished, but therefore the 
boundaries between public and private space more distinguished. Based 
on how the unstructured observations relate to the results from the struc-
tured observations and correlation studies, interviews and earlier studies, 
this study suggests that these subtle functional boundaries, together with 
the social norms of division between responsibilities and activities of this 
particular context can be accounted for a significant part of the differ-
ences in co-presence between women and men in public space. However, 
it is clear that hidden factors accounts for a large portion of the co-pres-
ence in both areas. Since the social and cultural context in the two areas 
is assumed to be similar these factors can to a large extent be assumed 
to be of similar nature, having different significance depending on the 
significance of the spatial variable. 
It should be emphasized that the context of informal settlements cannot 
be argued to constitute for an environment which account for segrega-
tion in public space more than any other, rather the opposite. People are 
living close to each other both spatially and socially and use public space 
for many aspects of life that in other context could be regarded as private. 
It is solely the differences between the areas that in this study can lead to 
any conclusions about the influence of urban form. 
These conclusions can be related to the literature in a range of aspects 
which allows elaborations of possible implications of the results. What 
was described by Marshall as deliberately planned, regular street pat-
terns with high connectivity can easily be compared to the permeable 
neighbourhoods with small blocks described by Jacobs. This type of ur-
ban form was assumed to generate a high degree of interaction between 
both residents and others and create a diverse urban life. In this study 
The Railway Colony clearly possesses more of the physical properties as-
sociated with the described type of urban environment than Dandekar 
Bridge and can also display a larger degree of co-presence between dif-
ferent groups, in this case between women and men. The research ques-
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tions of the study are derived from a larger query about the purpose of 
the urban designer in regards to unplanned urban environments. Hamdi 
(1995), Payne (2008) and Vestbro (2008) argue that the support for up-
grading incremental, or formally unplanned, slum areas often challenges 
the established standards for urban design, which requires an acceptance 
of an altered role for professionals within architecture and planning. To 
explore the role of urban designers in the context of informal settlements 
a further elaboration about the development of formally unplanned ur-
ban environments is needed. Hiller (1996) argues that the strong rela-
tionship between configuration of space and movement patterns is due 
to the influence movement patterns had on the evolution of urban grids 
and its land uses. This would imply a bidirectional relationship and that 
urban form in itself is a product of human behaviour. It is not far-fetched 
to suggest that this is more likely to be true in formally unplanned en-
vironments, which is results of incremental and local processes where 
people’s immediate needs in their everyday lives easily becomes reflected 
in the built environment. The results from this study indicate that the ex-
isting social structures of gender relations reflects on and are reproduced 
to a larger extent by the unplanned urban environment of Dandekar 
Bridge than by the planned urban environment of The Railway Colony. 
This type of correspondence between social structures and use of public 
space has been suggested being visible generally in formally unplanned 
urban environments of traditional societies, but is according to Hanson 
and Hillier (1987) not necessarily desirable. They argue that urban form 
and its implications should not simply reflect social groupings, but that 
it is the role of the urban designer to reinforce or impede the variety of 
social consequences urban form can have on society. Hanson and Hillier 
(1987) used kinship, clanship, club membership, work and association, 
to describe transpatial types of human interactions which determine the 
heterogeneity of the urban environment. The definition of transpatial 
aspects can, however, in this context also be applicable on gender. In The 
Railway Colony the urban form impedes this type of reflection on the 
use on public space, which implies non-correspondence. Accordingly, 
this study imply that non-correspondence can, as the literature suggests, 
create encounters among those whom the structures of social categories 
divide from each other and in this case discourage gender segregation in 
public space. 

The explored consequence of correspondence is in this study limited to 
co-presence between women and men in public space. It should be em-
phasised that women and men are not homogenous groups and gender 
identity is cross cut by many other aspects, such as ethnicity, age, socio-
economical status and cultural differences. What the effects of the urban 
environments of these areas are on the encounters between such other 
groupings we can only speculate, correspondence implicates a reflection 
of society and the results are therefore highly contextual. It is also there-
fore only in a context where social norms implicate this particular division 
of responsibilities and activities that the particular results of this study 
can be expected. But Legeby’s (2010) and Al Ghatam’s (2012) results in 
widely different contexts and different types of interactions indicate that 
urban form is likely to affect a variety of different types of encounters. In 
the context of informal settlements in the developing world we can relate 
back to what Hamdi (1995), Payne (2008) and Vestbro (2008) argues; 
that professionals may need to accept an altered role. 
The purpose or aim of an urban design is question which is not discussed 
within the framework of this study. This study suggests that there is a role 
for the urban designer to have knowledge of the often complex relation-
ship between urban life and urban form to be able to guide the process 
towards the intended result, and that if this result is not achieved, the 
aim is of little relevance. To reach the intended result could therefore be 
argued to be the very purpose of urban design and in order to achieve 
that it is important for the process to be based on knowledge and not 
solely on reflections of social structures (or on normative dogmas for that 
matter). In this suggested role of the urban designer evidence based plan-
ning and design is the most important tool, which in order to develop, 
studies such as this one is of great relevance. 
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Further research
This study is conducted in a tradition of space syntax methodology 
which allows knowledge about the relationship between urban form and 
urban life, which can assist urban designers in their professional role, to 
be gained through quantitative studies. This is therefore an important 
field of research to continue to develop theoretical pediments within. 
This study is limited by time and extent, it has explored differences in 
the use of public space between women and men and discussed upon the 
reasons behind it but left the social implications of these specific finds 
for speculation. A relevant continuation would be to investigate the con-
sequences of gender segregation in public space by correlate the results 
with appropriate indicators for social structures. This must be made in 
combination with a deeper qualitative exploration of the context to be 
able to understand the nature of possible causalities. 
To gain further knowledge about other possible social implications of ur-
ban form, there are a variety of aspects of social society, which reflections 
in the use of public space is relevant to explore in relation to compari-
son between formally unplanned and deliberate planned urban environ-
ments - some of which are mentioned in the introduction. 
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Conclusions
number of conclusions that answers the research questions can be 
reached from the results of this study. 

•	 Gender relations are in this studied environments reflected in a 
way that is coherent with what traditionally is a common compre-
hension, in the literature review described by Tunas (2008) and 
in the empirical study described by the key informants. Women 
appear to stay to a higher degree in public spaces that are not fully 
public to its function than men, it is from the results likely to 
assume that this is to a large extent because of a division of re-
sponsibilities and activities which restrain women’s mobility to the 
proximity of their homes.   

•	 It is primarily by a variety of spaces with different configurative 
properties, which results in a lower degree of public function of 
residential alleys, that the urban form reproduces these kinds of 
gender relations and therefore contributes to gender segregation in 
public space in this particular context.  

•	 Differences in co-presence between women and men can be 
derived from mentioned variety of configurative properties. The 
hierarchal properties of the street layout in the unplanned area 
proved to reflect and reproduce gender relations in the use of pub-
lic space and therefore support gender segregation in public space. 
The planned area instead displayed non-correspondence which by 
implication impedes gender segregation in public space.  
 

These conclusions are hopefully a contribution the question if formally 
unplanned urban environment actually can be more functional for its 
purposes than deliberately planned urban environments, although this 
is of course dependent on what the purpose is. What is argued in this 
study is that the purpose of urban design lacks in relevance as long as it 
is not reached, and that it can only be reached through conscious and 
competent design. The planned urban environment in this study can 
hardly be regarded as consciously designed to achieve these specific re-
sults. However, this study indicates that while formally unplanned urban 
environments are likely to reflect society as it is, planned urban environ-
ments have the potential to reflect society as we want it to be. The urban 
designer therefore have an important role to be aware of possible social 
implications of urban form, to be able to reinforce or impede reflections 
of society in a responsible way. In this task more knowledge of the influ-
ence of urban form on urban life is of great importance. 

A
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Appendix
he results from the observations are here presented with integra-
tion value at each point, sorted by the integration value. The flow 
observations are aggregated to passing persons per hour. 

Dandekar Bridge
Integration r3 Flow men Flow women Flow children

3,41 108 216 120

3,17 24 60 60

3,13 36 108 12

3,07 96 120 132

3,07 36 72 60

2,96 0 60 84

2,95 24 24 36

2,88 228 276 324

2,77 96 72 96

2,59 36 36 36

2,45 36 0 0

2,43 0 60 12

2,41 84 72 24

2,36 0 0 24

2,30 12 24 0

2,21 24 72 60

2,18 12 48 24

2,10 72 60 84

2,06 0 36 36

1,95 24 96 84

1,92 24 36 48

1,84 12 24 12

1,77 36 96 24

1,64 12 0 48

1,52 12 12 0

T
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Integration r3 Stay men Stay women Stay children
3,42 3 0 0

3,41 8 28 17

3,17 12 13 5

3,13 1 0 0

3,07 9 7 0

3,07 10 8 4

3,01 7 1 0

2,97 2 0 1

2,96 8 0 0

2,95 10 0 10

2,88 6 0 0

2,80 4 0 4

2,77 5 3 0

2,75 2 9 3

2,66 2 0 0

2,59 0 3 3

2,58 0 2 3

2,53 0 1 4

2,46 0 1 2

2,43 0 1 4

2,41 0 0 1

2,41 0 1 1

2,41 7 11 8

2,39 2 12 2

2,38 0 1 2

2,38 2 2 3

2,36 0 1 0

2,36 0 0 1

2,35 0 3 0

2,32 0 2 0

2,29 0 4 0

2,25 0 1 0

2,22 1 1 0

2,22 0 2 0

2,21 0 2 5

2,21 0 2 1

2,18 1 2 1

2,11 3 0 1

2,10 0 3 0

2,07 0 1 2

2,01 0 2 1

2,00 0 2 1

1,98 0 1 5

1,98 0 1 0

1,97 0 0 4

1,97 0 3 0

1,94 2 0 0

1,93 10 1 1

1,92 0 1 3

1,90 0 2 0

1,89 0 0 1

1,89 0 2 1

1,86 0 3 1

1,85 0 2 0

1,79 1 9 0

1,77 0 0 3

1,68 2 1 0

1,67 0 1 0

1,52 0 2 0

1,50 0 1 0

1,50 0 1 0

1,49 0 1 0

1,32 0 1 0

1,12 1 1 0

1,02 0 0 2

Integration r3 Stay men Stay women Stay children
3,42 3 0 0

3,41 8 28 17

3,17 12 13 5

3,13 1 0 0

3,07 9 7 0

3,07 10 8 4

3,01 7 1 0

2,97 2 0 1

2,96 8 0 0

2,95 10 0 10

2,88 6 0 0

2,80 4 0 4

2,77 5 3 0

2,75 2 9 3

2,66 2 0 0

2,59 0 3 3

2,58 0 2 3

2,53 0 1 4

2,46 0 1 2

2,43 0 1 4

2,41 0 0 1

2,41 0 1 1

2,41 7 11 8

2,39 2 12 2

2,38 0 1 2

2,38 2 2 3

2,36 0 1 0

2,36 0 0 1

2,35 0 3 0

2,32 0 2 0

2,29 0 4 0

2,25 0 1 0

2,22 1 1 0

2,22 0 2 0

2,21 0 2 5

2,21 0 2 1

2,18 1 2 1

2,11 3 0 1

2,10 0 3 0

2,07 0 1 2

2,01 0 2 1

2,00 0 2 1

1,98 0 1 5

1,98 0 1 0

1,97 0 0 4

1,97 0 3 0

1,94 2 0 0

1,93 10 1 1

1,92 0 1 3

1,90 0 2 0

1,89 0 0 1

1,89 0 2 1

1,86 0 3 1

1,85 0 2 0

1,79 1 9 0

1,77 0 0 3

1,68 2 1 0

1,67 0 1 0

1,52 0 2 0

1,50 0 1 0

1,50 0 1 0

1,49 0 1 0

1,32 0 1 0

1,12 1 1 0

1,02 0 0 2
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The Railway Colony
Integration r3 Flow men Flow women Flow children

3,72 384 192 228

3,55 192 36 84

3,47 204 156 144

3,19 36 72 108

2,93 0 12 0

2,87 36 24 24

2,67 24 12 60

2,52 0 48 96

2,34 12 12 12

2,23 48 12 36

1,95 12 24 24

1,81 0 12 0

1,12 60 36 96

Integration r3 Stay men Stay women Stay children
3,72 13 6 22

3,55 0 0 0

3,47 12 9 9

3,29 8 11 8

3,19 24 29 19

3,19 0 1 3

3,00 0 1 0

3,00 0 0 1

2,93 2 4 8

2,87 3 0 0

2,78 1 0 4

2,71 3 0 3

2,69 0 2 0

2,68 0 1 3

2,67 0 0 0

2,61 4 0 0

2,56 0 9 7

2,54 0 2 0

2,53 0 0 1

2,52 0 0 1

2,52 1 3 5

2,49 0 1 0

2,48 0 3 0

2,47 0 0 5

2,43 3 0 0

2,35 0 1 0

2,34 1 2 4

2,34 1 0 0

2,23 0 1 1

2,22 0 1 0

2,17 0 1 5

2,01 1 1 0

2,00 1 11 9

1,96 1 0 0

1,95 0 2 0

1,80 0 2 0

1,71 0 1 4


