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Abstract 

The author Mike Davis has labelled our entire globe as a planet of slums. This thesis 

aims to provide some insights to the research field of slum rehabilitation, and thus 

contribution to efforts to make our globe slum free. The United Nations states that security of 

tenure is one of the essential preconditions for improvements in slums. The statement comes 

with support from academic research, which highlights the relation between secure tenure and 

a slums physical quality. Out of these messages two hypotheses are formulated and tested 

throughout the thesis; one theoretical, the other empirical. The theoretical section holds that 

tenure should be studied according to property rights and tenure status, that interventions for 

slum rehabilitation should support the dwellers efforts of incremental development, that tenure 

is granted in both the informal and formal land market, and that there are several causalities 

between secure tenure and the quality of housing and infrastructure. The case study examines 

208 informal settlements in terms of their living conditions in the city of Pune, India. The 

thesis draws on empirical data in the form of a citywide slum survey that has been made 

available by the non-governmental organisations, Maharashtra Action League and CHF 

International, both of which operate in Pune. The empirical section reveals that secure tenure 

does not influence housing quality at all, that secure tenure just slightly influences available 

infrastructure in a settlement, and that urban planners are able to support a sustainable and 

incremental rehabilitation of slums by focusing on tenure security. 

  



 
 
   

 
 

 

 

 

 

 

… our nation, though it has no drinking water, electricity, 

sewage system, public transportation, sense of hygiene, 

discipline, courtesy, or punctuality, does have entrepreneurs. 

Thousands and thousands of them… 

 

− Aravind Adiga about India in the novel ‘The White Tiger’ 
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Facing the urban divide 

In a world of rapid urbanisation, driven by rural-to-urban immigration and urban 

growth, the world’s poor are obliged to take shelter in the cities’ backyards (Haub 2007; UN-

HABITAT 2010; Vestbro 2011). In the less-developed countries, this process has changed the 

notion of adequate urban living into an informal and temporary life on the edge. These new 

and fast-growing settlements have become known as slums. The author Mike Davis has even 

labelled our entire globe as a planet of slums (Davis 2006). 

The growth of slums goes hand in hand with another urban trend; the fragmentation of 

societies within a city or the creation of the “Urban divide” (Mayer 2009:367). Cities are not 

only divided in terms of the visible division between posh and poor districts or between rich 

and poor citizens, it is also expressed in the invisible difference of institutional frameworks 

leading to an unequal distribution of opportunities. The institutions in low-income countries 

tend to be split into an informal and formal sector (de Soto 2000). This division splits all 

sectors and institutions of a country into two halves, including the real estate market and 

arrangements for subletting and renting of housing. Authors like de Soto (2000) argue that the 

two legal systems are generating segregated cities, where the poor are trapped in a subordinated 

extralegal system without the possibility of upward social mobility. 

Security of tenure has been highlighted as one of the essential preconditions for 

improvements in slums (se for example: de Soto 2000; Payne 2002; Rajack & Lall 2009; UN-

HABITAT 2010). Contemporary urban policies display a tendency towards processes of 

formalisation and land titling, with the objective of narrowing the gap between the informal 

and formal sector. However, security of tenure could be granted in both sectors, and it is 

rather the perceived security that is important for slum dwellers (Handzic 2010). The literature 

tells us that tenure by itself would not make a difference; it is instead important to support 

future improvement. The influence and impact of secure tenure nevertheless remains 

controversial (Durand-Lasserve & Selod 2009). The main concern lies in which factors secure 

tenure influence and to what degree. Despite the debate, the academic research field seems to 

agree on the statement that tenure is of significant importance. The idea of slum dwellers 

improving their own living reflects another academic debate; the debate about the provider and 

supporter model in slum upgrading projects (Hamdi 1995; Vestbro 2008). The provider model 

promotes a governmental top-down redevelopment strategy, where slums are demolished and 

replaced by minimum standard houses. In contrast, the support model is based on the 

dwellers’ ability of incrementally improving their own housing and neighbourhood. 

Objectives and Hypotheses 

This introduction reveals a context for the urban poor that are on the edge, without 

tenure security, in the informal sector, and far from possibilities for upward social mobility. 

The hope comes from the potential for incremental development based on secure tenure and 

the slum dwellers’ own capacity of improvements. The objective of this research is to deepen 
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the understanding of the impact of secure tenure in such development efforts. The main focus 

is to explore the presence of an existing relationship, and to track the kind of characteristics 

that are linked to secure tenure. Such knowledge may give insights into the debate on security 

of tenure and be useful for urban planners and architects working according to the supporter 

model. The objective is narrowed down into two following hypotheses. According to the 

current academic debate, both statements are supposed to be true, as the theoretical chapter 

will show. 

 

 Tenure security has a positive influence on the quality of a slum dwellers house. 

 Tenure security has a positive influence on the available infrastructure in a slum. 
 

The hypotheses are tested in an empirical cross-sectional study of the city of Pune, India 

that uses GIS data from a citywide slum mapping project as the main empirical material. 

Disposition 

The thesis starts out with a literature review that aims to support the hypotheses stated 

above. This is done by discussing the necessity of tenure security, placing tenure in relation to 

the informal sector, and by elaborating on the role of urban planning in informal settlements. 

The following chapter describes the context of the empirical study, with a focus on 

governmental policies concerning housing and slums. The third chapter describes the cross-

sectional research design that is used to test the hypotheses. This includes a presentation of the 

analytical framework used for the conceptualisation of secure tenure, house quality, and 

infrastructure. The methodological chapter is followed by the empirical study, which includes a 

general description of the city of Pune, how the analytical framework is applied, and the results 

of the study. Finally, in the last two chapters the results are analysed, the conclusions are 

drawn, and the hypotheses are either confirmed or refuted. 

Theoretical framework  

Urbanisation, Informal settlements and urban planning 

Around the 1950’s a third of the world’s population lived in urban areas. Today, this 

figure has swelled to a half of the population, and in the next following 30 years virtually all 

population growth is predicted to take place in cities (UN-HABITAT 2010). In low-income 

countries this urban growth is characterised by illegality, informality and unplanned 

settlements. The general driving force for the prevalence of rural-to-urban migration seems to 

be two-folded. It is a matter of pull and push factors (Vestbro 2011). The most significant pull 

factor is the city’s ability to create new economic opportunities, as well as to provide better 

quality of common services, such as education and health care. The push factors are often due 

to a change in the situation for rural people’s livelihood or their living conditions. An 

important notion when discussing urbanisation is the growth of the urban centre itself. 
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According to Vestbro (2011), it is not migration from rural areas that accounts most 

significantly for urban growth, but instead the low child death rate in cities. 

The political strategy of housing policies has evolved into two paradigms of planning, 

which have been described by the architect and professor, Nabeel Hamdi (1995). The 

following part of this section will be used to elaborate those paradigms in relation to slum 

rehabilitation. The difference of the two paradigms has its roots in how and when public 

authorities intervene in housing policies. Historically, planning and public housing have been 

treated as political instruments best used to retain housing with sufficient hygiene, safeness, 

and to have control of construction standards. Events such as the cholera epidemic in England 

in 1831 and the spread of tuberculosis in New York in 1863 were political sparks for new 

housing policies that put the government in charge for provision and construction of new 

housing. The idea was that the public should redevelop problematic neighbourhoods through 

top-down approaches of mass housing. It was argued that the government could provide 

affordable and good housing in a fast and cheap way due to the economics of scale.  

Running parallel to top-down housing policies was the fact that neighbourhoods with 

social problems improved by themselves, without any public intervention. Dwellers improvised 

services and obtained the knowledge to upgrade their own houses. The service level was 

dependent on the neighbourhoods’ income level, and would therefore increase over time. The 

number of apartments could increase through informal extensions, splits, and transformations 

of non-residential buildings. The housing stock of affordable houses in the United States was 

significantly increased in such an informal way. Hamdi (1995) explains how the land 

occupation in London was also occasionally done in an informal way. Simply put, the land was 

squatted. The kind of development that took place early on in London and New York is best 

described as incremental and informal, and has a lot in common with the current evolution of 

slums in the less-developed world (Hamdi 1995). Although incremental and informal 

development has a significant contribution to the present city, these kinds of processes are 

often viewed as unwanted in urban planning and design (Hamdi 1995). This development is 

unwanted, because its unpredictability generates a mismatch of services, and the initial 

settlements suffer from poverty, diseases, and political unrest. However, the development is 

also resourceful; partnership and organisations appear when they are needed, and contribute to 

a fast, ingenious, and highly productive building process.  

The insight of the inherent resources in incremental development was adopted by the 

World Bank in the mid-1970s (Hamdi 1995). The institutional and economic power of the 

governments was low at this time, leading to a halt in the production of new public housing 

programs. The World Bank’s previous view of emphasising redevelopment was replaced by 

policies of upgrading, where the public was supposed to intervene in ways that mobilise the 

resources of the urban poor, and together creating and improving shelter. The funding 

programs of the United Nations and the World Bank have come to adapt to the new view, and 

moved their money from large building projects into reforms of institutions and policies, as 

well as the support of local banks, and provision of technical assistance. It was argued that the 
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government task was to provide land tenure, services and infrastructure, but not actually the 

houses. The houses would best be built by the users themselves (Hamdi 1995).   

At this point the two paradigms of governmental housing policies have been revealed. 

They are labelled by Hamdi (1995) as Provider and Supporter, and represent two distinct 

perceptions of the role of architects and planners in urban development. Hamdi (1995:26) 

defines the Providers paradigm by stating “…[it] holds that if the goal is to reduce housing 

deficits and improve the quality of houses, then public authorities and/or formal private 

developers have to control the production of houses.” This paradigm has dominated planning 

in both the developed and the less-developed world. The second, supporter paradigm holds that 

the provider paradigm has not succeeded with its goal. Instead, authorities should focus on the 

management of resources in order to facilitate small builders and manufacturers acting in both 

the formal and informal sector. The focus should be to assess the access to essential building 

materials, cheap credit, larger markets, and easier transportation. With success, “the small 

builders and ordinary people” will become the most important actors in the mass production 

of houses (Hamdi 1995:31). The following table illustrates the distinction between Supporters 

and Providers, in terms of keywords throughout the building process. 

 

Table 1 Providers and Supporters as described by (Hamdi 1995) 

Providers Supporters 

Produce houses Manage resources 

Centralise production Decentralise production 

Standardise Variety 

Instant building Incremental development 

Consolidate building industry Fragmented building industry 

 

Hamdi (1995) argues that providers often reflect upon slums as a national failure that 

must immediately be solved through quick-fixes or technical solutions. This stands in contrast 

to the supporters, who look at slums as housing of constant improvement, and thus a 

necessary foundation for the urban poor to reach a better living. It is important that 

supporters, in their professional exercise, understand the slum dwellers situation and respect 

their local knowledge and housing skills (Vestbro 2008). If so, architects and urban planners 

can support an incremental development by taking up roles as initiators and facilitators. 
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Informal and formal land market – A nuanced differences rather than 

two distinct worlds   

The informal sector stands in contrast to the formal. The formal land market is often seen as 

well-functioning and with the following characteristics: easy to exchange land, well-defined 

property rights, and the possibility of retaining multiple and complex rights on the same land 

(Marx 2009). Such a system settles a common ground for clarity and understanding that 

includes a large number of people, i.e. the whole society, meaning that properties can be 

compared even if they are located at different locations. According to de Soto (2000) this affect 

implies that land has a dual usage: it is both land and an intangible asset that could be used as 

collateral for credit. Informal land lacks this clarity, the land market is accordingly limited to 

only one of the possible usages. de Soto (2000) terms this type of informal land, “dead capital”. 

Slum settlements and the activities inside them are seldom included in the formal legal 

system passed by public authorities and politicians. Instead, the everyday life and economical 

activities are regulated in an extralegal framework set by the local community. The basic 

principles in this extralegality are developed through cultural and religious factors derived from 

a traditional way of living (Payne 2002). The extralegal system is comprehensive and detailed, 

including regulation of tenure and subletting arrangements. It also provides a semi-universal 

framework that enables actors to conduct business, however limited (de Soto 2000). Since they 

are illegal, extralegal business must not be discovered by public authorities. The number of 

people to interact with is therefore limited to people with personal relations and to those who 

share the same extralegal system. This also implies that squatted, and thus illegal land could be 

bought and sold on an extralegal real estate market, but not on the official and legal market (de 

Soto 2000).  

The reason for acting outside the official laws is not because of simple disrespect to 

others, or low morale (de Soto 2000). As a matter of fact, the opposite is often the case, as 

ethical standpoints shape the cornerstone of the extralegal system. According to de Soto 

(2000), the extralegal world is a product of inefficient laws and bureaucracy. In his empirical 

research of the extralegal system in developing countries, he has studied the opportunities for 

the poor to legalise their homes. The findings are interesting to say the least. In Peru, a person 

has to spend 300 fulltime working days to register a one-person company. In Egypt, it takes 

seven years to buy unused government land. In Tanzania, the process of legally accessing land 

takes four years (Vestbro 2008). De Soto (2000) argues that such huge investment of time are 

an unreasonable cost, especially for the poor. On the other hand, he describes how the 

expenses for extralegal businesses exceed the expenses for those operating in the legal sector; 

taxes are simply more affordable than corruption and bribes. According to de Soto (2000), it is 

thus the high cost of formalisation, in relation to the savings of being formal, that are the 

obstacle for businesses to become legal. 

The UN Habitat Agenda currently favours a legal system that fulfils the needs of the 

urban poor, and declares that a dualistic city with both a legal and an extralegal system is not an 

option for the future (McAuslan 2002). Even though the authors disagree with the underlying 

causes, it is argued by both de Soto (2000) and Payne (2002) that a legal system is worthless 
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when it excludes as much as 80% of the total population. An inclusion only is possible, 

however, if the legal framework corresponds to the way people live their lives, both rich and 

poor. De Soto (2000) argues that the current tendency of simple duplication of western laws 

does not consider the local context. Marx (2009) adopts a more pragmatic view and argues that 

when the informal land market is accepted on its own terms, it could work as a potential to 

reduce poverty. He observes that informalities themselves have drawn so much attention that 

activities in the informal sector are understood in relation to the formal sector. The challenge, 

he argues, is to look beyond this binary distinction and to analyse informal land markets in a 

nuanced way. 

What is tenure, and why should it be secure? 

Tenure, in its generally meaning, is the right of possession, and in urban matters more specific 

the right to hold a property or a household. The importance of secure tenure for the poor has 

been highlighted by a diverse spectrum of authors, spreading from the leftist architect John FC 

Turner to the pro-capitalist economist Hernando de Soto. Governments around the world, 

represented by the UN, have to some degree been influenced by their call. They declare in the 

Istanbul Declaration of 1996 on Human Settlement that legal security of tenure is an important 

principle to ensure adequate shelter for all human beings. The international commitments, also 

expressed in the Habitat Agenda, a strategy towards a sustainable urban development, implies 

that the government and the civil society must work to remove obstacles hindering the poor’s 

access to land, and to develop a legal framework securing tenure via the market (McAuslan 

2002). Security of tenure is seen as so important that it has become one of five indicators of 

slum classification (the others are access to improved water and sanitation, durable housing, 

and sufficient living area) (UN-HABITAT 2010). 

In contrast to the agenda of formalisation set by the UN, Durand-Lasserve and Selod 

(2009) argue that informal tenure and insecure tenure is not the same thing. Although the 

concepts show a dependency, they are not synonymous. Their distinction derives from 

evidence that tenure could be secured in two ways; de jure or de facto. Tenure security may not 

increase through de jure tenure formalisation if the existing informal condition was relatively 

secure. Also, if the existing tenure system is based on a delicate balance of customary 

agreement, a new and unconsidered initiative of de jure tenure formalisation could imply a 

degradation of the de facto tenure security. 

So, why should tenure be secure? While improved water and sanitation is directly 

necessary in an urban settlement, tenure is not and of itself that important. The demand for 

secure tenure is based on some positive benefits that accompany it. However, the literature 

reveals an on-going discussion about what these benefits are, and to what degree (se for 

example: Rajack & Lall 2009). Some findings have received acceptance through empirical 

research, while others have not. The following list reflects recurring statements about the 

benefits of secure tenure (Durand-Lasserve & Selod 2009). 
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 Long term improvements of homes will increase when the risk of eviction decreases. 
Such improvements are also new saving opportunities, important for economic 
stability. Well-maintained homes also imply better health and a better learning 
environment for school children. 

 Higher labour participation, since insecure homes need to be watched over.  

 Formal tenure works as a base for public taxation, allowing public authorities to invest 
in public infrastructure. 

 Possibility to gain credit, since the security allows dwellers to designate their property 
as collateral. It is argued that even small amounts of credit would enable the poor to 
start a small business. 

 Outside investors may be willing to invest in services and infrastructure with the 
possibility for a long-term pay off. Since such investments are market driven, the 
investors’ willingness to spend money is determined by the degree of possible 
improvements that could be achieved, of which certainty of non-eviction is important. 

 Formalisation of tenure may lead to the reduction of transaction costs, and a well-
functioning land market may lead to efficient land use where the utility is maximised.   

 

The financial arguments, small credits and outside investments, are the ones most 

discussed in the literature. For the outside investments, the criticisms are focused on the side-

effects of a market driven process. The land used may be more efficient, but also more unequal 

(Durand-Lasserve & Selod 2009). Controversial slum upgrading projects in India, including 

schemes for land titling, have generated massive displacement of slum dwellers (Kundu 2002). 

Slum dwellers were entitled to land with a market value they could not afford to keep. Instead, 

dwellers would sell their lot and move to a peripheral location far from job opportunities. In 

such way, the possibility for easy money are choose in favour for security of long-term (Patel & 

Arputham 2008). The focus of outside investment is criticised in general terms as well. The 

two authors, Turner (Vestbro 2008) and de Soto (2000), argue that the urban poor have the 

ability to improve their own situation by themselves. They do however identify different 

motives for this ability, leading to the discussion about small credits. De Soto, being the 

economist he is, assesses the accumulation of capital by the poor throughout the globe. In an 

empirical investigation he estimates the global value of the informal land market. The value is 

striking; it exceeds the sum of all bi-lateral aid from west to the less-developed world. De Soto 

(2000), with support of this empirical material, argues that since the urban poor have been able 

to generate this amount of capital, they will be able to leave poverty if their capital is 

formalised. This way of assessing the poor’s problems is criticised (Durand-Lasserve & Selod 

2009; Payne 2002). Payne (2008) sheds the light of the recent crisis of sub-prime loans in 

America, which led to global financial recession, on de Soto’s (2000) argument. The recession 

derived from the fact that banks that approved loans based on house values and not the 

borrowers’ possibility of repayment. Payne’s (2002) point is that even if the poor have some 

kind of capital in their houses, their low income makes it difficulties to amortise. Durand-

Lasserve and Selod (2009) argue that de Soto’s argument is based on three assumptions that 

may not be true: 1) the urban poor are limited by credit constraints; 2) the households are 
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willing to jeopardise their homes for risky investments; and, 3) the financial institutions accept 

newly secured properties as collateral. The first assumption implies that there is an absence of 

informal credit. 

The causality between material assets and tenure is more accepted in the literature, and 

comes with empirical support. For example, Goytia and Lanfranchi (2009) describe a positive 

correlation between land tenure and both the quality of housing and the surrounding 

infrastructure. Their findings, and those in the previous list, are interesting and highly relevant 

for the hypotheses of this thesis. 

Many slum upgrading projects in the less-developed world tend to equalise security of 

tenure with land titling (Handzic 2010). Such projects have been implemented for quite some 

time, and have resulted in a number of academic articles on the subject. A literature review by 

Rajack and Lall (2009) including projects in Peru, Dar es Salaam, Mexico, and Brazil, shows 

that households that recently received titling were not able to receive private investments or 

access to finance. Handzic (2010) argues that the dwellers focus is rather on the actual 

possibility to remain on and use the land, and Rajack and Lall (2009) have observed that homes 

still are regarded to be bequeathing to the following generation. Handzic (2010) concludes that 

the security itself is more important than how the security is assured. New experiences suggest 

a focus on an incremental process of gradual improvements of tenure (Durand-Lasserve & 

Selod 2009). In such a process, the initial phase includes a certain extent of informality with 

objective to create a de facto security. The first step towards recognition may be to assign 

streets with names and houses with addresses, and to give dwellers temporary protection 

against eviction. Payne (2001:427) favours this method and suggests that interventions should 

“regard every step along the continuum from complete illegality to formal tenure and full 

property rights as a move in the right direction.” 

Accordingly, urban professionals following the provider model should consider the 

matter of tenure and especially the perceived tenure, as the latter seems to be important for the 

improvement of housing by slum dwellers themselves. The literature suggests that small 

improvements in tenure security would make a difference, which draws attention to the 

possible incentives for urban planners. The policy tools available for official planners, like 

addressing street names or, may be sufficiently strong to facilitate short-term tenure security, 

thereby supporting incremental improvements and conditioning a sustainable situation in the 

long-term.   

Tenure typologies – The difference between tenure status and property 

rights  

Payne (2008) emphasises the importance of distinguishing between land tenure status 

and property rights. While he defines security of tenure as, “the mode by which land is held or 

owned or the set of relationships among people concerning land or its product” (Payne 

2008:15), property rights are defined as, “a recognized interest in land or property vested in an 

individual or group and can apply separately to land or development on it”. According to this 



 
 
   

~ 9 ~ 
 

definition a dweller could be hindered in the development or use of land, even if the tenure is 

secured. In contrast, a person living on the street, i.e. a pavement dweller, lacking even the 

most basic tenure status, could have some legal right to use the land (Payne 2008). 

Security of tenure must therefore be described in two dimensions: legal versus illegal, 

and the degree of property possibilities. This opens us to a complexity that demands additional 

typologies to enable a diversification of slum settlements and, in the long run, understand how 

improvements can be attained. The Habitat Agenda categorisation of only two types of 

informal settlements, “squatter tenant” and “squatter owner”, are criticised of being too blunt 

(Payne 2002). Durand-Lasserve and Selod (2009:104) have tried to capture the aforementioned 

complexity as a ladder that moves from “no rights to full bundle of rights”, as can been seen in 

table 2.  The table reveals how tenure status may relate to the level of land rights. However, the 

level of usage rights may depend on other aspects as well, such as duration of contract, 

restrictions on permitted usages, hazardous locations, and the degree of formality. In addition, 

the local legal framework, built up of customary agreements, may provide various levels of 

rights (Durand-Lasserve & Selod 2009). 

Table 2. The ladder of land tenure rights. (Modified out of Durand-Lasserve & Selod (2009)) 

 1. No rights 2. Protection 3. Limited rights 4. All rights 

Squatters (including pavement dwellers, squatters, 
and tenants in squatter settlements) 

    

With no protection against forced eviction X    

With temporary protection against forced eviction  X   

Occupants in unauthorized land subdivisions     

On site unsuitable for development X X   

On sites eligible for upgrading  X X  

Holders of temporary permit to occupy   X  

Holders of long-term or renewable permits to occupy   X  

Leaseholders     

With no formal contracts   X  

With formal contacts (short-term renewable 
leaseholds) 

  X  

Long-term leaseholders (with registered leaseholds)    X 

Freeholders    X 

Protection:   Access to legal or administrative protection against forced eviction 

Limited rights:   Land can be developed, inherited and sublet. 

All rights:    Land can be developed, transferred, inherited, mortgaged, and more. 
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India and Pune  

This chapter aims to describe the general context of the empirical study. It includes a 

description of the course of urbanisation that has taken place and still takes place in India. It 

further discusses policies of relevance to the housing situation in slum settlements. The city of 

Pune is chosen as the empirical study because of comprehensive information about its slum 

population. In earlier research on the topic of “Slum mapping” Pune are used as good example 

of how such mapping is conducted (see for example Sen, Hobson, and Joshi (2003)). 

                     
Figure 1. A map of India, that sets the urban and political context of Pune. 

Map data by ©OpenStreetMap contributors, CC-BY-SA. Map design by the 

author. 

Urbanisation  

India, the second largest country of the world in terms of population, has definitely seen the 

signs of urbanisation. Since 1960 the country’s urban population has increased by 121.5 million 

people (UN-HABITAT 2010). The worldwide process of urbanisation has become focused on 

three kinds of urban configurations: (1) mega-regions, where the urban agglomeration 

incorporate bigger cities that together reach a population of 20 million people, and with an 

significant economic output; (2) city-regions, where a city is spreading outside its formal 

boundaries and succeeds surrounding towns and its hinterland; and (3) urban corridors, where 

city cores face a linear development along a major transportation axis. The urbanised 
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population of India is currently found in urban corridors and city-regions, but many predict 

that it will become a mega-region in the capital of New Delhi in the next decade (UN-

HABITAT 2010). 

One of India’s urban corridors connects Mumbai and Bangolare, with a short detour to 

the city of Pune (UN-HABITAT 2010), the city where the empirical case study in this thesis 

takes place. Pune and Mumbai are the two largest cities in Maharashtra state. Pune counts 

approximately 4 million inhabitants, while Mumbai is inhabited by 18 million residents and has 

a status as a city-region. Together, the two cities stand as cornerstones of an economical 

intense urban corridor that boosts the performance of the whole state (Pune Municipal 

Corporation 2006). While Mumbai has a history of being a great city since colonial times, Pune 

has not. The city of Pune has only recently gained regional importance, and experienced its 

growth during the last century. The population growth comes from two kinds of immigration: 

poor labourers with families from rural areas and highly skilled professionals from other cities 

of similar size (Pune Municipal Corporation 2006). According to Sonar (2012), the rural-to-

urban migration is due to push factors. It is not because of industrialisation, but rather a 

demographic explosion and increased poverty in the countryside. The migration happened 

rapidly in Maharashtra state, and since the new comers are poor it led to a massive growth of 

slums (Sonar 2012). Today, almost one third of the urban population in Pune lives in slums, 

which corresponds to one million people in 494 different slums (MASHAL 2011).  

For the whole of India the percentage of people living in slums has decreased. Despite 

this decline, the absolute number of slum dwellers has remained almost constant (UN-

HABITAT 2010).   

Housing policies  

The political context in India is influenced by the global trend of neoliberalism. According to 

Nijman (2008), three characteristics are present:  “first, the shift from government intervention 

to reliance on the free market; second, the shift of responsibility from government to civil 

society; and, third, the rescaling of government from central to local levels.”. Private 

developers, builders, and financial institutes are new actors at the real estate market and thus 

also involved in slum rehabilitation projects (Kundu 2002; Nijman 2008). The responsibility 

for urban planning has shifted from governmental planning to involvement of non-

governmental organisations (NGOs) and community based organisations (CBOs). According 

to Kundu (2002), NGOs in cooperation with public agencies are now the main actor for 

resource mobilisation, design, and implementation of projects, as well as the recovery of loans. 

Private actors have also started to invest in slums since they realised that improvements of 

basic amenities in slums affects the general health level of the city and thus their business 

interests (Kundu 2002). 
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Pune and its surrounding villages form 

the administrative region of Pune Municipal 

Corporation (PMC). The corporation is the 

governmental body responsible for urban 

planning and housing policies, and thus also 

policies concerning slums. In 1986 it 

formulated its first slum rehabilitation policies 

(Ashtikar 2012). Before this date the 

corporation saw slums were as an issue of 

squatting, and the general action against them 

was eviction (Mhaskar 2012). Dwellers were 

forced to move and their constructions were 

demolished. In some cases the corporation 

provided alternative locations at the outskirts 

of the city. The most common outcome was 

that the dwellers returned and rebuilt their 

houses.  

In 1986 the corporation passed its first 

policy concerning slums. Shortly the state 

government followed suit and passed the 

Slum Rehabilitation Act (SRA) (Praveen 

2012). These two policies changed the 

authorities’ view of slums and the actions taken against them. In the SRA, slum dwellers are 

accepted and have the right to receive an alternative way of living. The policy is practised so 

that public authorities construct houses and hands them over to the previous slum dwellers. In 

Pune, there are currently 35 SRA projects in progress, of which ten are completed (Slum 

Rehabilitation Authority Pune 2012). They are all characterised as large scale real estate, 

developed on land previously occupied by slums, see figure 2 (MASHAL 2011). 

 For the last couple of years the government of India has initiated a new nationwide 

slum rehabilitation scheme, Rajiv Awas Yojana (RAY) (Government of India 2011c:vii). The 

objective is to reach a slum free urban planning, and it is supported by an underlying idea of 

slum upgrading. The scheme comes with detailed guidelines for implementation, divided into 

two main steps, identification and rehabilitation (Government of India 2011a). Identification 

follows the paradigm of “slum mapping”, where mapping of poverty is linked to participatory 

planning and governances (Baud, Kuffer, Pfeffer, Sliuzas, & Karuppannan 2010; Sen et al. 

2003). A suitable strategy is chosen on the basis of each slum’s characteristics, which are in 

turn revealed in the identification process. In RAY there are four possible interventions: (1) 

Slum improvement, where infrastructure is provided to slums with existing houses; (2) Slum 

upgradation, where infrastructure is provided and the existing houses are upgraded; (3) Slum 

redevelopment, or in-situ redevelopment of both infrastructure and housing in the existing grid 

   
Figure 2. Rajendra Nagar, a completed SRA 
project. 
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Figure 3. The research design and its iterative steps. 

structure; and (4) Slum resettlement, when slums are located at a hazardous location and moved 

to an alternative location (Government of India 2011a:16).  

The first phase of Rajiv Awas Yojana (RAY), the identification, is already on-going in 

Pune. The municipal corporation has initiated a citywide survey of the city’s slum population, 

with the objective of better targeting policing for the urban poor. The surveyed data was put 

together in a comprehensive Slum Atlas published in late 2011 (MASHAL 2011). The atlas 

identifies 477 slum pockets, and includes a socio-economic survey of 80 000 households. 

Speaking of contemporary Pune, Sharad Mahajan, project leader of the project, expressed that, 

“We know more about the poor then the rich” (Mahajan 2012). This detailed information 

about the urban poor in Pune is the main empirical data for this thesis, and thus also the major 

reason for conducting the research in Pune. 

The authority’s initial focus reveals that they followed the Providers paradigm, discussed 

in the previous chapter. It was stated that slums are an unacceptable problem, quickly in need 

of a solution. The solution turned out to be mass housing, built by public authorities in a 

standardised and centralised manner. Since RAY, the approach has made a turn, and would 

now be better described with the Supporters paradigm. The focus is currently on the support 

of incremental planning with a variety of solutions, which includes the dwellers themselves in 

the planning and building process.  

Methodology 

Cross-sectional research with case study elements 

The hypotheses of this thesis are about patterns of association between variables, of 

which tenure is the most important. The previous literature review placed these variables in the 

context of a theoretical discussion, a discussion that revealed an uncertainty of the magnitude 

and impact of secure tenure. The paper will from now on be oriented towards an empirical test 

of secure tenure and physical conditions. The test will then be analysed in light of the 

theoretical discussion. The research may seem linear and straightforward in its written form, 

however, this has not been the case for the practical work. Figure 3 describes the underlying 

linear procedure and how it becomes iterative and constantly turns back and forth. 

The study follows a cross-

sectional research design, consisting 

of a dataset of slums and slum 

dwellers all living in the same city. 

The city is Pune, India, and the 

dataset is created out of the Pune 

Slum Atlas from 2011. The dataset 

describes the slums in a uniform 

way, making them easy to compare. 

The objective has been to include as 
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many slums as possible, yet some slums with bad and missing data have been weeded out. The 

nature of the research is thus mainly quantitative. It is important to note that the studied 

variables are bound in their context and would only fully be understood in their local settings 

(Bryman 2008). The research is therefore complemented by more qualitative oriented studies 

with the aim of understanding Pune specific characteristics of the result. The information 

gathered through qualitative methods is for example used to develop indexes to described the 

studied variables.  

The research design is dependent on quantitative and quantifiable data (Bryman 2008). 

This kind of research implies information about characteristics and properties of slums stored 

in a geographical information system (GIS). The data by itself would not work as variables; it 

has to be transformed into indicators representing the variables of interest. In the same way, 

the indicator IQ represents a variable of intelligence. For this study the Living Conditions 

Diamond has been chosen as basis for the analytical framework to transform the raw GIS-data 

into manageable and quantifiable indicators (i.e. step four in figure 3). The framework was 

developed by Gulyani and Basset in 2010 and is discussed in greater detail below. During the 

application of the framework, the diamond has been modified to fit the place specific context 

(as illustrated by the arrow between step six and four in figure 3).  The Living Conditions 

Diamond affords a systematic way of implementation and thus generates indicators in a 

standardised form (Gulyani & Bassett 2010). 

The output of the Living Conditions Diamond, i.e. the indicators for studied variables, 

are analysed according to quantitative bivariate analysis methods. The raw data, used as input 

to the Diamond, consists of all of the different kinds of variables that quantitative statistics use 

to deal with categorical, ordinal, interval, and dichotomous (Bryman 2008). For example, 

access to garbage collection is described by the name of the operator (a categorical variable), 

and by the frequency in time spans set as weekly, daily, and monthly (an ordinal variable). 

While the status of slums is set as recognised or not recognised (a dichotomous variable), the 

duration of stay at an address is expressed in full years (an interval variable). The difference in 

types of variables makes it hard to compare them. As stated, the Living Conditions Diamond 

transforms the data, and it is done so all indicators become intervals, varying from zero to one 

hundred. The interval variables are bivariate analysed by their correlations and in scatterplots, 

in order to track a linear dependence. The method of Pearsons r is used for correlations studies. 

The method is a statistical calculation that gives a coefficient between -1 and +1 (Bryman 

2008). Zero implies a complete lack of dependency, and 1 a perfect relationship, either positive 

or negative. In the empirical section, the Pearsons r is presented beside the square of itself. The 

square, R^2, is the coefficient of determination and describes the extent to which one variable 

explains another variable. R^2 gives a number between 0 and 1, where 0.5 implies that 50 per 

cent of a change of the studied variable is explained by a change in the dependent variable 

(Bryman 2008). When the Pearsons r is calculated it comes with an indicator of its statistical 

significance. A significant finding is unlikely to happen by chance or random variation. The 

threshold for significance in this thesis is set to the 0.01 level, which implies that there is a 
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chance of 1% that an observed relationship has happened by chance. A correlation is easier to 

determine as significant in a dataset of many cases (Quinnipiac University 2011). 

Scatterplots are drawn by assigning the studied variables as vertical and horizontal axes 

in a graph. It is done to support a visual interpretation of the statistics.  Figures 4-6 illustrate 

three typical plots, where each point is a hypothetical observation. Figure 4 describes two 

variables with a perfect positive linear correlation, figure 5 with a perfect negative linear 

correlation, and figure 6 without any correlation. 

  

 

For an explorative and introductory purpose the indicators are also analysed with spatial 

statistics methods (Páez & Scott 2005). Such analysis reveals clusters that may imply spatial 

dependency of the variables. The complementing qualitative methods are semi-structured 

interviews and reviews of published reports of projects related to slums. Interviewees are 

people at both governmental and non-governmental organisations currently operating in the 

Pune area.  

There are three essential issues with this research design that needs some attention. 

Firstly, even if the dataset provides comprehensive information of both households and slums, 

there may be other unobserved characteristics (Durand-Lasserve and Selod 2009). As a result, 

even when two households appear to be identical in every characteristic except their tenure 

status and income, one cannot be sure of the causality between the variables. Secondly, the 

research does not consider differences over time, which limits the kinds of conclusions that 

can be drawn (Bryman, 2008). It would not be possible to determine the directions of 

causalities between variables, but to identify a present relationship. Finally, the general political 

Figure 4 – 6: Three typical scatterplots, 

representing a positive linear 

dependency, a negative linear 

dependency, and a lack of dependency. 
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institution, specifically urban policy concerning tenure, is highly contextual and limits the 

possibility for generalisation.   

Living conditions as analytical framework 

Every neighbourhood is unique and not easily measured or compared. There are basically too 

many important variables to consider: the physical environment, provision of infrastructure 

and its dwellers socio-economic performance. Even if there are some characteristics bringing 

settlements together, the same goes for slums. 

The Living Conditions Diamond is a conceptual framework that attempts to cover the 

diversity of disadvantage areas. It is done through description of four dimensions of a slum 

and visualises them in the shape of a diamond, see figure 7. The authors, Gulyani and Bassett 

(2010), developed the framework as a tool for analysing differences and diversities within and 

between slums. Since the framework does not focus on one single aspect or index, the authors 

argue that it allows for analysis of interdependence and correlations between characteristics. 

The dimensions are as follows: (1) infrastructure, as the access to basic infrastructural services; 

(2) unit, representing the quality of housing; (3) neighbourhood and location, the settlements 

interconnection with the rest of the city; and (4) tenure, the dwellers access to secure tenure. 

According to Gulyani and Bassett, the aforementioned dimensions are chosen, because they 

relate “mostly to ‘minimum’ conditions for liveability, and [are] especially relevant to low-

income settlements in developing countries” (2010:2202). In their view, the indicators and their 

thresholds are flexible, and should be adapted to the context of interest.  

 
Figure 7. The Living Conditions Diamond with its four 

dimensions; available infrastructure, security of tenure, 
house unit quality, and neighbourhood and location. 
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As discussed in previous chapters, the tenure aspect is viewed by some as an important 

factor for investments in housing.  Gulyani and Basset (2010) identify some indicators of 

importance for this dimension. The first is the classification of types of tenure into categories 

of owning and tenant, where it is argued that owners would have a financial stake to improve 

their built environment. Tenants would also be less empowered in their relation to 

governmental organisations. The second indicator looks at whether the slum is recognised by 

the governmental body, as well as the general attitude of the public authorities towards its slum 

population. If recognised, there is a kind of de facto formalisation that contributes to a 

perceived security of tenure. The final characteristic of the tenure dimension is the duration of 

stay, or the turnover rate. It is said that short-term dwellers do not have the same interest in 

their neighbourhood as long-term dwellers (Gulyani & Bassett 2010). 

The infrastructural dimension of the diamond describes the accessibility to basic urban 

services, which makes the neighbourhood functional. Gulyani and Basset (2010) argue that 

infrastructure must be both sufficiently installed and operated. For example, timing of water 

supply is equally important as the material provision of pipes. According to Gulyani and Basset 

(2010:2204) this dimension is best captured by a weighted average of access to “…water 

supply, electricity, toilets, sanitation (sewerage or septic tanks), storm water drainage, access 

roads, urban transport, solid waste (garbage) collection, street lighting, and, finally, 

communication infrastructure and services (phones and, increasingly, broadband).” An 

emphasis is, however, placed on services that increase health, and economical infrastructure 

(Gulyani & Bassett 2010). 

The individual unit quality of a house may be the most recognisable factor of a slum. It is 

also one of the basic preconditions of a good living condition. However, the unit quality is 

difficult to measure in a comprehensive way (Gulyani and Basset 2010). Building materials and 

the construction depend on climate and geographical location. Additionally, the taste and the 

perception of good housing may differ, and tend to change over time. Gilbert (2007:706 in 

Gulyani and Basset 2010) has observed that while “…general housing standards rise, areas that 

fail to reach the new standard will be newly categorized as slums”. The Living Conditions 

Diamond includes two characteristics to describe this dimension, the quality of building 

materials and the degree of overcrowding. The quality is differentiated between permanent and 

temporary materials, where a permanent wall is the threshold. The indicator for overcrowding 

is determined by the number of people in a household and the number of people in each 

room. 

The final dimension, neighbourhood and location, intends to describe the overall quality of 

the built environment (Gulyani and Basset 2010). Just as a consumer first chooses a 

neighbourhood before the house itself is selected, the common structure of a slum pocket is of 

importance for its dwellers. Gulyani and Basset´s (2010) indicator for this dimension is the 

slum’s spatial location and its available amenities. The importance of spatial location is 

supported by Vestbro’s (2008) interpretation of John FC Turners theories, where the proximity 

to economic activities is the first priority for the urban poor. As the morphological pattern of 

the city affect pedestrian flows and location of a services (Hillier 1996), this aspect is related to 
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urban planning and a neighbourhood’s physical layout. In the Living Conditions Diamond this 

is referred to as circulation, but the authors are not able to provide a way of how this aspect 

should be incorporated (Gulyani and Basset 2010). The other aspect of this dimension, the 

neighbourhood, is determined by the accessibility of amenities, such as community halls, open 

space, and schools.  

Tenure security in the city of Pune 

Urban policies affecting tenure  

The contextual chapter emphasised housing policies with regard to slums. This chapter will 

continue the discussion with a narrowed focus on policies concerning tenure. Even for the 

urban poor, where the governmental bodies often are out of reach, the political context will 

influence the everyday life, and thereby the perceived security of tenure for slum dwellers. The 

following policies are discussed in this chapter: Rajiv Awas Yojana (RAY) and Slum 

Rehabilation Act (SRA), as previously introduced, as well as the Pune Development Plan (DP), 

and the Jawaharlal Nehru National Urban Renewal Mission (JNNURM). 

The SRA gives all slum dwellers with documentation of being a slum resident before the 

1st of January 1995 the right to an apartment (Praveen 2012). The apartments should be at least 

25 square meters, and are given to rightful slum dwellers for free.  For the whole city, including 

slums not in the program, this date has become accepted as a guarantee for secure tenure 

(Praveen 2012). According to Mhaskar (2012), the perceived security of tenure for slum 

dwellers with valid documentation dated before 1995 has increased. The regulation has been 

expanded to include not only dwellers in slums where SRA is being implemented, but also 

dwellers in other slums. The newly passed scheme, RAY (Government of India 2011c:vii), 

declares that security of tenure should be seen as a right to de facto security, and not by how 

the security secured. In this point of view, tenure could be secured either by a formal system or 

customary regulations. The crucial factor is that the property rights are accepted by common 

sets of rules (Government of India 2011c). 

The most recent Development Plan of Pune passed in the year of 1987 (Pune Municipal 

Corporation 2012). The plan regulates land use and considered the immigration of rural poor 

to the city. Specific land zoning is assigned for the newcomers. The zoning is set-aside for the 

Economical Weaker Sector (EWS). The Development Plan is partly implemented, but 

unfortunately in an uneven way. For example, the planned infrastructure is almost completely 

implemented, while the land for EWS zoning is not (Mhaskar 2012). However, the EWS 

zoning is still of importance in terms of security of tenure. When slum pockets are located at 

land assigned for the EWS, the land is actually used according to the zoning, since the slum 

dwellers would be the economical weaker sector. According to Mhaskar (2012), the slum 

dwellers are quite informed of such regulations, and are using the zoning as an argument for 

them to stay on the land. When the land is both on EWS zoning and owned by the 

government, the dwellers possibility for having a say becomes even greater. 
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JNNURM is a funding programme initiated by the Ministry of Urban Development of 

the central government. The objectives is to improve the quality of life in selected cities, of 

which Pune is one (Government of India 2011b). This is done by upgrading the social and 

economic infrastructure. It has a sub-mission to target the urban poor, which is called Basic 

Services to the Urban Poor. The main focus is to achieve an inclusive urban development 

where slums are included in the municipality’s ordinary process of urban planning. It also 

serves as economical support for projects improving basic infrastructures and providing 

affordable housing. It is stated by Ministry of Urban Development (Government of India 

2011b) that the scheme will not provide land or cover the cost of land. In Pune the scheme is 

mainly implemented to support slum upgrading (Ashtikar 2012), where the focus has been on 

the provision of basic infrastructure. The responsible local authority has observed that when 

the corporation makes certain investments, the slum dwellers are also likely to invest in their 

housing (Praveen 2012).  

According to Praveen (2012), a municipality representative, the policy of land titling has 

recently been revised in Pune. The right to land is now only given to a group of dwellers 

organised as a corporation, where each dweller has a share and equal say. The idea behind this 

arrangement is to avoid indirect forced movements driven by the market (Mahajan 2012). A 

prerequisite to receive the land as a corporation is that all houses are of good quality, i.e. 

categorised as pucca (a categorisation more discussed in the following section) (Desai 2012). 

Some non-governmental organisations operating in Pune are engaged in projects of so-called 

in-situ upgrading where each house is improved separately without demolishing the street 

patterns. The idea with such projects is to obtain a cluster of houses of good quality and to 

arrange the cluster into a corporation that could be entitled to the land (Desai 2012). A 

possible assumption is that this practice strengthens the relationship between physical quality 

and secure tenure, although in a reverse order. 

The Pune Slum Atlas and Opensstreetmap.org 

Pune Slum Atlas is the final product of a larger project initiated by the Pune Municipal 

Corporation (PMC). The project has the purpose of mapping all slums and all slum dwellers in 

the municipality (MASHAL 2011). The project is contracted to non-governmental 

organisations, of which Marahastra Action League (MASHAL) and CHF International have 

been the most active ones in recent years. The initial step of the project was to identify slum 

pockets by classifying the current land use on satellite images. Later, each of the pockets was 

surveyed through questionnaires carried out in the field. The survey was conducted in a 

participatory manner, spearheaded by social workers and architects from MASHAL and 

conducted by the dwellers themselves (Mhaskar 2012). The process followed an existing 

participatory structure built by the municipal corporation. The bottom of the hierarchy is 

formed by groups of roughly 25 households called Neighbourhood Groups, which are each 

represented by one of the female dwellers (Dnyaneshwar 2012). It is those representatives that 

have the responsibility to carry out inquiries about themselves and their neighbours. The 
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participatory approach has led to a large number of respondents, but it may also lead to biased 

results. It is likely that some dwellers do not reveal the complete truth about personal 

information to neighbour and that a community would in some cases find it favourable to 

improve or worsen its record. The questionnaires have been digitalised and stored in a GIS 

database. The final product, the Pune Slum Atlas, is a bundle of 450 pages including plotted 

maps and tables covering the whole PMC. However, when discussing the Atlas in this thesis, it 

is instead refers to the GIS database. 

The smallest spatial unit of the Slum Atlas is individuals. Each individual has a six-digit 

code linked to a specific house. In such a way, socio-economic data are derived from personal 

information and aggregated into general information for households. This data is 

complemented with information about physical conditions of the houses, accessible 

infrastructure and household assessments. Table 3 shows all information stored for individuals 

and households. The largest spatial unit is the slum pocket. For each slum, localities of 

infrastructure and community oriented services are mapped. These include toilet blocks, 

drinking water taps, schools, and commercial and religious centres. Figure 7 illustrates the slum 

specific information available in the Slum Atlas. The coverage of the data is quite good; the 

physical structure is mapped in almost all slums and the socioeconomic data has a response 

coverage of 67 per cent (MASHAL 2011). 

The background information used for visualisations and for some calculations is derived 

from the open sources project, OpenStreetMap.org. Since the project is open source, the 

gathered information is not more accurate than the users’ accuracy (Goodchild 2007). Some 

users may not be educated in mapping or surveying and spend their spare time on the project. 

Still, the openstreetmap of Pune has a fairly good coverage with a sufficient quality for the 

intended usage 

 
Figure 7. Slum pocket Dandekar Bridge, as an example of available GIS data in the Slum 

Atlas of Pune. Map data from MAHSAL and CHF International.  Map design by the author.  
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Table 3. The table shows the available information in the Slum Atlas of Pune, both at the level 
of individuals and houses. The underscored are those included in the Living Conditions Diamond. 

Individual level House (Household) level 

 House number 

 First name 

 Last name 

 Relation in the HH 

 Sex 

 Age 

 Marital status 

 Year of education 

 Ration Card 

 Occupation 

 Place of occupation 

 Distance from work 

 Transportation mode 

 Handicapped 

 Family plan 

 Addiction 

 Monthly Income 

 House number 

 Name of owner 

 Address 

 Mobile no 

 Religion 

 Caste 

 Duration of stay 

 Native Village & City & State 

 Ration class 

 Below poverty line (Yes/no) 

 Photo identity 

 Corporate 

 Last tax year 

 Family income 

 Communication (Television, Cable, Telephone)  

 Refrigerator 

 Cooler 

 Transportation (Three wheeler, Two Wheeler, Cycle) 

 Bank account 

 House ownership (Tennant/ Owner) 

 Monthly rent 

 Use of building 

 House construction (number of rooms, Floor area, Floors, 
Material) 

 Water supply (source, duration, tax)  

 Toilet (Type, Cost) 

 Drainage  

 Garbage collection (Type, Frequency, Cost)  

 Electricity (Public/Private, Cost)  

 Cooking fuel (Coal stove, Rockel stove, LPG Gas ) 

 Sickness treatment (Public / Private, Cost, Duration since 
last treatment) 

 Insurance (Yes/No) 

 Medicals (Yes/No) 

 Serious ill (Yes/No) 

 Saving groups (Yes/No. Group name) 
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Applying the Living Conditions Diamond 

The Living Conditions Diamond is developed with certain available information and in a 

certain context. It is thus not directly applicable to the available dataset in the Pune Slum Atlas. 

This chapter describes the process of finding corresponding variables, how the dataset set is 

transformed for the current purposes and how a script was constructed for an automated 

diamond calculation process. 

In the slum atlas, each house is inspected according to its construction quality 

(MASHAL 2011). This follows the Indian categorisation of slums houses in Pucca and Kaccha 

(see figure 8 and 9). Pucca are houses built out of permanent material, such as concrete and 

brick. Sometimes, houses with permanent walls and temporary roofs are also considered as 

Pucca. The Kaccha houses are made out of temporary material, such as plastic or sheets of 

corrugated metal. The share of Pucca houses in relation to the total number of surveyed 

houses in a slum is used as the unit dimension in the Living Conditions Diamond. 

The application of the tenure dimension is more challenging. As discussed in the 

methodological chapter, Gulyani and Basset (2010) highlight four variables as indicators for the 

tenure dimension. These include the declaration of slums, the share of self-owned houses, the 

duration of stay, and the corporation’s attitude towards slums. The information of a slum’s 

recognised status is directly derived from the Atlas, and is thus seen as a dichotomous variable 

that is either true (i.e. the slum is recognised) or false (not recognised). The information of 

ownership in the Atlas is stored on a house level as either owner or tenant (MASHAL 2011). 

For each slum, the share of owners in relation to the total number of surveyed households is 

calculated as a percentage. Additionally, the duration of stay is available on a house level. 

Instead of just taking an average of the entire dataset, this information has been categorised 

into two groups: those who settled before 1995 and those who settled after. This indicator is 

set to reflect the perceived security derived from the SRA scheme. The attitude towards the 

slum population is more difficult to measure, as it is quite fuzzy and also subject individual 

preference and changeable. As presented in the contextual chapter, the corporation has 

changed their standpoint concerning slums over time. Another issue is that the question is not 

about an overall attitude, but differences in attitude toward every slum pocket. However, there 

are two variables that could give at least an indication of this factor: the type of landowner and 

the slum’s location on the development plan. At the moment, slum dwellers squatting on 

government land have more of a say than those squatting on private land. Moreover, when the 

slums are squatting on land that is reserved for the poor in the development plan, the dwellers 

would are more confident of being able to continue to stay at the spot. Information about 

zoning and land ownership for each slum is therefore incorporated in the tenure dimension, 

both as dichotomous variables of either true of false. Altogether, the tenure dimension consists 

of five different indicators. These are aggregated into an interval variable scoring them from 0 

to 100. To clarify, a full score of this dimension would be a slum where 100 per cent of the 

dwellers own their own house, all have stayed there since 1995, the slum is recognised and 

located on EWS-zoning, and it is located on land owned by the government. A bottom score 

would imply the opposite. 
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Figure 8. Structure classified as Kaccha. 

Figure 9. Structures classified as Pucca. 

The infrastructure dimensions is calculated as a percentage of the number of dwellers 

with access to electricity, private water connection, personal sanitation, telephone, television, 

drainage, garbage disposal, and streetlights. Each indicator is chosen and weighted in order to 

emphasise services of importance to health and economic performance, as the authors of the 

diamond model advocate. As a result, some indicators are weighted higher, see figure 10.  
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Figure 10. Shows the indicators used as inputs in the Living Conditions Diamond and how they 

are weighted. The plotted diamond is an example of a possible output.   

The final dimension, Neighbourhood and Location, is determined by the walking 

distance to the business centre of Pune and the coverage of community facilities, education 

and streetlights. The walking distance is set in relation to the slums with the longest and 

shortest distance and is thus transformed into an index. The indicators for amenities are 

calculated using buffer analysis, where the number of houses covered by each service is 

measured in relation to the total number of houses in the same slum. Schools and streetlights 

are directly derived from the Slum Atlas, while community facilities are a combination of 

commerce, religious centres and gathering points. The weighting of the indicators is seen in 

figure 10. 

Although the Slums Atlas has been comprehensively conducted in terms of responses to 

quries and mapped structures, it is not stored in a comprehensive way. Each slum is stored in 

its own geodatabase, with some variance in how the data is ordered. It would be time-

consuming to perform manual analysis for each and every slum. Therefore, the initial step was 

to restore and append the GIS data into a single geodatabase. Due to mismatches in 

fieldnames, some of the slums could not be aggregated and were therefore left out. With a 

comprehensive geodatabase it became possible to perform automated analyses. For this 

purpose a script was constructed to systemically calculate the dimension of the Living 

Conditions Diamond, and then applied to all slums in the dataset. It was done in the 

programming language, Python, with use of the ArcPy library for GIS functions. The final 

code consists of roughly 500 rows of commands and has an execution time of 2.5 hours for 

the whole dataset. The complete code and its output is attached in Appendix A and B. 

Out of the 477 identified slums included in the published Slum Atlas, only 208 could be 

calculated with the script and used for the study. Still, the analysed dataset consists of roughly 

40 000 surveyed houses with a total population of almost 180 000 people. Figure 11 shows a 
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map of the locations of every slum in Pune and highlights the slums included in the dataset. As 

seen in the map, the studied slums are distributed over the whole city, including both 

peripheral and central locations.  

Figure 11. Map of Pune with all slums in the Pune Slum Atlas. Slums highlighted in red 

are included in the empirical study. Map data by MASHAL and ©OpenStreetMap 

contributors, CC-BY-SA. Map design by the author. 

The general situation in the slums of Pune 

This section presents what the Living Conditions Diamond has to say about the general 

situation in the slums of Pune. The first analysis applies the Diamond to all slums included in 

the study (the top left diagram in figure 12). The comprehensive diamond resulted in average 

values in all of the four dimensions: tenure is 56 %, infrastructure is 58 %, unit is 57 %, and 

neighbourhood and location is 51 %. The sub-information of tenure dimension reveals that, of 

the 208 studied slums, 105 are recognised, 17 of them located on the EWS-zoning, and 41 are 

on government owned land. The comprehensive diamond of the whole of Pune is presented 

next to the diamonds of two specific slums: Sanjay Gandhi and Rajiv Gandhi. These slums 

have the highest and lowest unit value. Their diamonds reveal large differences in all of the 

dimensions, including tenure. The diamond for Sanjay Gandhi is almost full, while it is just a 

small triangle in the case of Rajiv Gandhi. This implies that Sanjay Gandhi is quite well off in 

all of the four dimensions, while Rajiv Gandhi shows a situation where all houses are of low 

quality - only 32% of the dwellers have access to infrastructure, without community facilities, 

and a tenure index below 50 %.  
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Figure 12. The Living Conditions Diamond applied at all studied slums in Pune, at the slum 
of Rajiv Ghandhi, and at the slum of Sanjay Ghandi. 
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Figure 13 is a map of the whole of the Pune Municipal Corporation and includes its 

administrative boundaries. For each administrative ward a diamond has been calculated from 

the slums located in it. The number of slums in each ward varies from 3 to 25. There is no 

obvious spatial cluster for any of the dimensions, and it is therefore difficult to track any 

interdependence between them. For example, the neighbouring wards of Sahakarnagar and 

Dhanakawadi are low in tenure and high in unit, or the opposite, high in tenure and low in 

unit. 

Correlations, scatterplots and regressions of 208 slums 

The scatterplots in figure 14 to 16 describe the relationship between the tenure 

dimensions and the three other dimensions: unit, infrastructure, and neighbourhood and 

location. Each plot consists of 208 points representing the studied slums. The horizontal axes 

describe tenure and the vertical axes are specific for each of the corresponding dimensions. A 

slum, i.e. a point, to the far right of the plot should be interpreted as having high tenure 

 Figure 13. The Living Conditions Diamond aggregated for the administrative wards in 

Pune. Map data by MASHAL. Map design by the author. 
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security, while those to the left have low tenure security. The vertical position of the points 

reflects the slums’ characteristics in terms of unit, infrastructure or neighbourhood and 

location. Those at the bottom of the plot score low and those at the top high. Each plot 

includes a trend line representing a linear dependency. The location of the points reveals the 

degree of correspondence between the variables of study. Points at the horizontal axes are 

distributed between 0.2 and 0.9, which reveals quite a large difference between the studied 

slums in terms of tenure security. The points in figure 14 are wildly distributed along the 

vertical axis, with an index value for unit spreading from 0 to 1. An interesting observation is 

that a point could either be at the bottom-right, bottom-left, top-right, or top-left corner. The 

trend line is almost flat with just a slight slope. The scatterplot for infrastructure, figure 15, 

shows a slightly different situation; the points are more clustered around the trend line and the 

line is steeper. The graph for Neighbourhood and Location versus Tenure, figure 16, shows a 

similar pattern as the unit graph; the points are wildly spread across the whole plot, thereby 

indicating a weak relationship between the variables.  

 

 
Figure 14. Scatterplot of the tenure and unit dimension. Each point is a slum. The raw data is 

found in appendix B. 
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Figure 15. Scatterplot of the tenure and infrastructure dimension.  

 

  
Figure 16. Scatterplot of the tenure and neighbourhood and location dimension. 

Table 4 presents the statistical result of Pearsons r correlation of the four dimensions. This 

analysis complements the scatterplots by presenting the degree of significance and the 

relationship between the unit, infrastructure, and neighbourhood and location dimension. The 

first observation is that all values are positive, which implies that a higher value in any 

dimension often comes with an increase in another. The second observation is that all values 

are quite low. Moreover, the infrastructure is the only dimensions with a statistically significant 

correlation with tenure. It is significant at a level where it is unlikely that the relationship 

occurs by chance or random variation. As a coefficient of determination should be derived 

from Pearsons r, the values are cross-checked with the values in the scatterplots. For example, 

0.202 in square equals 0.0407. 
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TABLE 4. Correlations between the dimensions of the Living Conditions Diamond. Values are 
the Pearsons r and coefficients of determination, R^2, is given in brackets. 

 Tenure Unit Infrastructure Neighbourhood 

Tenure 1.00 ( 100% )    

Unit 0.079 ( 0.62% ) 1.00 ( 100% )   

Infrastructure 0.202 ( 4.08% ) 0.424 ( 17.98%  ) 1.00 ( 100 % )  

Neighbourhood 0.052 ( 0.27% ) 0.081 ( 0.65 % ) 0.219 ( 4.79 % ) 1.00 ( 100% ) 

Number of cases is 208. Underscored values are significant at the 0.01 level. 

 

In the following table, number 5, the tenure dimension is broken up into its elements 

and correlated with the unit and infrastructure dimensions. As the scatterplot of unit and 

tenure already suggests, there are no correlations between any of the tenure elements and the 

unit dimensions. The correlation with infrastructure shows statically significant correlations 

with land ownership, formal recognition, and time of settlement. However, the r coefficients 

are quite low leading to low coefficients of determination. For example, only 3.5 % of a change 

in infrastructure is explained by a change in the share of dwellers settled before 1995.  

 

TABLE 5. Correlations between the elements in the tenure 
dimension and unit and infrastructure. Values are the Pearsons r 
and coefficient of determination, R^2,  in brackets. 

 Unit Infrastructure 

House owner 0.041 ( 0.17% ) -0.064 ( 0.41% ) 

Settled before 1995 0.091 ( 3.76 % ) 0.188 ( 3.53% ) 

On EWS Zoning 0.000 ( 100 % ) 0.044 ( 0.19% ) 

On government land 0.006 ( 0.004% ) 0.046 ( 0.21% ) 

Recognised 0.053 ( 0.28% ) 0.187 ( 3.50 % ) 

Number of cases is 208. Underscored values are significant at the 0.01 
level. 

 

In a conducted regression analysis all indicators of the tenure dimension are combined to 

formulate an equation describing the unit quality. It is done by formulating a linear equation 

with coefficients for each of the indicators. Table 6 presents the coefficients. The size of the 

coefficient describes the effect the indictors have on the tenure dimension; the higher number 

the more effect. The value complements the correlations studies by describing how much 

effect each indictor has when the other indicators are hold constant. The factor with highest 
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coefficient is the indictor for settled before 1995. All other indicators have quite low 

coefficients. This implies that the elements are important together, and that a small change of 

one, would not make a big difference.  

TABLE 6. Coefficients, t-value, and significance 
for the indictors of tenure when describing the 
unit qulity.  

 

 Unit Infrastructure 

(Constant) 0.388 0.513 

House owner 0.064 -0.046 

Settled before 1995 0.149 0.112 

On EWS Zoning 0.015 0.25 

On government land -0.005 0.008 

Recognised 0.027 0.037 

Relationships at household level   

The following four diagrams (figures 17 to 18) are based upon data derived from the 

spatial unit of individual houses. This spatial unit ignores the neighbourhood context, and 

reveals a pattern where houses of a certain quality have more in common with similar houses 

across the city than neighbouring houses in the same slum. Therefore only tenure elements 

specific for an individual house have been included. The following indicators are used: if the 

house is owned or rented, if it is built of temporary (kaccha) or permanent (pucca) building 

materials, and the length of stay of current occupants. The pucca/kaccha division is the 

indicator for unit quality. The two others stand as indicators for security of tenure. In the two 

first diagrams, it can be seen that, in absolute numbers, the pucca houses are the most 

common, a majority of the houses are owned by its occupants, and the large majority has 

stayed there in more than 13 years. When studying the absolute numbers, one can see that the 

combination of self-owned and good unit quality is the largest share, and that tenant and low 

quality is the smallest. Although this appears to be a possible relationship, this is not the case 

when the shares are studied in relation to each other - around 65 % of the self-owned houses 

are of better quality, while only 57 % of the rented houses are. 

The relation between pucca/kacha and length of stay is difficult to study in absolute 

numbers. There is a huge concentration of houses built over 13 years ago, and quite a few 

houses are seen in the other time spans. In relative terms, however, the time spans could be 

compared. Despite a small dip for houses built 8 to 13 years ago, the share of puccas is around 

60 % for all of categories. 
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Figure 17. Pucca/Kaccha in absolute numbers in relation to ownership (left) and length of stay 

(right). A pucca house is a house of good quality, and kaccha is a house of lower quality.   

 

  

Figure 18. Same as in figure 17, but in relative numbers. 
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Analysis and discussion:  

This thesis shows two main results elaborated in this section. Firstly, the analysed slums 

show no correlation between security of tenure for a household and the house’s physical 

condition. Secondly, there is a very low correlation between secure tenure and a settlement’s 

infrastructure. These results are supported by visualisations using scatterplots, by correlations 

and regression analysis. 

The scatterplots for tenure and house unit quality are so sparse that the present situation 

may very well have happened by chance. For example, half of the top ten slums in terms of 

tenure security have mostly permanent houses, while the other half has temporary houses. The 

same goes for the slums with the lowest tenure security. According to the correlations 

coefficient, a change in tenure is estimated to explain only 0.63 per cent of change in unit 

quality. There are no patterns of association between physical quality of a house and the length 

of stay or ownership status at the level of individual households either. 

The pattern of the scatterplot for infrastructure and tenure security is more interesting. 

The slums are clustered along a line that seems to point in the direction of linearity between 

tenure security and infrastructure. Still the distances from the points to the line are often quite 

large, and the correlations coefficient implies a low degree of explanation. A 4.07 per cent of 

change in tenure explains a change in the access to different infrastructure. Although the value 

is low, it is still significant; only in one case out of every hundred would this relationship be of 

chance. The observed correlation brings up the question of direction of causality. From the 

reviewed policies in Pune, the following course of events may be possible: the local authorities 

decides to support a slum with basic infrastructure, the slum dwellers follows and decides to 

upgrade their own houses; when both the houses and the neighbourhood have a sufficient 

standard it becomes recognised by the government; and the tenure security will increase 

respectively. In short, an increase in available infrastructure contributes to higher tenure 

security. While the reasoning may seem far-fetched, the empirical result shows that at least the 

first assumption, about infrastructure affecting unit quality, may be true; a change in 

infrastructure describes roughly 20 per cent of a change in unit quality.  

As the literature review points out, secure tenure is not solely a question of owning or 

renting. It is also important to distinguish between tenure status and the possibilities of 

developing and using the allotted land. The empirical study of tenure is based on an array of 

indicators reflecting both status and land rights. The correlation between each of the tenure 

indicators and the available infrastructure is therefore interesting. Of the five elements 

considered, only three show a significant correlation. The ownership, whether the house is 

rented or owned, shows a negative correlation and is not significant. This means that an 

increase in the share of owners would lead to worse in infrastructure. It is interesting to put 

this finding in relation to de Sotos argumentation that formalisation of land markets through 

ownership will enable the poor to leave poverty. In terms of improvement of housing, and in 

the case of Pune, this is basically not true. The indictors with significance are whether the 

occupants have stayed since 1995, whether the land is formally recognised, and whether the 
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government owns the land. The variables with the largest explanatory coefficient are whether 

the slums are recognised by the government and whether the government owns the land, 

indicators which also reflect the possible usage of the land, and have little to do with tenure 

status. The impact of recognition is interesting, because the practice is not derived from any 

law. It is rather public officials that make the decision to recognise a slum. The recognition 

does not provide any benefits; it just declares that a slum is located at a certain location. With 

that said, it becomes possible to agree with Payne’s (2008) statement about the importance of 

incremental and small improvements in tenure security. Additionally, the policy tools available 

for urban planners may be sufficient for facilitating improvements of housing for slum 

dwellers. When discussing the set of element describing tenure, it is interesting to include the 

result of the regression analysis. Here the findings show that a change in one dimension would 

not make a big difference. It is more likely that security of tenure is built up by a combination 

of factors, just as the literature argues that secure tenure is based on everyday practice and 

social norms.  

When discussing the typologies of tenure, it is worth classifying Pune’s slums in 

accordance with the ladder of land tenure rights developed by Durand-Lasserve and Selod 

(2009) (see table 2). None of the slums are located on land owned by its dwellers and would 

therefore be categorised as squatter settlements. Almost half of the slums in Pune are 

recognised and have a certain degree of protection against forced eviction. The ladder makes a 

distinction between squatters with some kind of protection and those without. This implies 

that the slums are best described by the first and second step of the ladder. However, the 

slums included in the study are more diverse than just two categories. All dimensions of the 

Living Conditions Diamond indicate heterogeneity among the slums of Pune. The calculated 

values for the dimensions are widely spread out and there are no clusters. This observation 

falls in line with the conclusion Marx (2008) draws about the importance of a nuanced study of 

informal land markets. There is clearly no clear distinction between secure and unsecure tenure 

or good and bad housing quality.  

The heterogeneity among the studied slums is a challenge. As Gulyani and Bassett (2011) 

hold when introducing the Living Conditions Diamond; slums are complex and cannot easily 

be compared. The lack of a strong relationship with secure tenure may be due to unobserved 

factors that are not included in the data. The small indication of the relationship with available 

infrastructure may come from a better conceptualisation of the factor. Both tenure and 

infrastructure are based on a combination of indicators, while the quality of houses only is 

based on one. The unit dimension would thereof be more vulnerable to errors in data and to a 

misleading conceptualisation. 

Conclusions and final remarks 

The literature review framing this thesis reveals a research field of contradictory 

statements. The review nevertheless comes with one clear message: tenure security is important 

and affects the urban poor’s ability to improve their housing. This message is the main support 
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for the stated hypotheses, and thus the focal point of the thesis. It is now time to test if the 

hypotheses hold true in the case of Pune. As a reminder the two hypotheses are as follows: 
 

 Tenure security has a positive influence on the quality of a slum dwellers house. 

 Tenure security has a positive influence on the available infrastructure in a slum. 
 

Before any these hypotheses are verified, a short reflection on method is in its place. 

Earlier research points out that tenure must be analysed in a nuanced way, and that tenure 

characteristics are contextually bound and may not easily be compared. This thesis is based on 

an analytical framework analysing slums according to living conditions. In such a way, secure 

tenure is described as an index combining indicators with the perspective of both tenure status 

and property rights. Since the empirical study includes slums from the same city described in a 

comprehensive dataset, I argue that the contextual issue is limited. Of course, there are still 

unobserved indictors that has not been included and is specific for each slum. In general terms 

it remains possible to compare the studied slums with each other. Additionally, the dataset 

includes a large number of settlements, thereby increasing the credibility of the result. It is also 

in its place to recommend the analytical framework, the Living Condition Diamond, for future 

research concerning informal settlements. When it is adapted to the local context, it enables 

statistical research similar to this study, since it describes complex factors in a quantifiable way. 

As well as it could be a support for comparative studies of a more qualitative nature.  

To ask the overarching question, are the hypotheses valid? Just like the literature review, 

the empirical results come with contradicting conclusions. Housing quality shows no 

correlation with security of tenure. It is therefore reasonable to falsify the first hypothesis for 

the case of Pune by concluding that tenure security is not of importance for housing quality. 

However, in the light of the literature review, it becomes difficult to make a general statement 

and draw a conclusion suggesting that this hypothesis is completely false. The second 

hypothesis is not falsified as easily either. The correlation is low, only four per cent of the 

available infrastructure is described by security of tenure. However, the result is significant and 

cannot be ignored. Therefore I come to the conclusion that tenure has a small positive 

influence on available infrastructure, and thus verify the second hypothesis. 

The empirical result comes with two other important findings that are relevant in 

relation to the literature review. Firstly, the actual possibility of using land is more important 

than tenure status. This brings up the discussion of the informal and formal sector, and 

provides some proof that security of tenure could also be granted in the informal sector, 

outside the law. The other finding is that the policy tools for security available to urban 

planners are sufficient to facilitate improvements. Together, I conclude that urban planners are 

able to support a sustainable and incremental development that may bridge the urban divide, 

but only when informal agreements are recognised and the poor’s efforts of improvement are 

accepted. 
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Appendix A – DimondCalc 

Python script constructed to calculate the dimensions of the Living Conditions Diamond. It is 

applied at the Pune Slum Atlas. Appendix B shows the output of the calculations.   

import arcpy, sys 

import datetime 

t0 = datetime.datetime.now() 

#Returns 0 if a shapefile is empty. OTterwise 1. 

def emptyCheck(shapefile, locator): 

    rows = arcpy.SearchCursor(shapefile, "", "", "", locator) 

    row = rows.next() 

    if row is None: 

        return 0 

    else: 

        return 1 

 

def calcArea(inLayer,inPoints, rowShape, distance): 

    #inLayer: "builuplayer"+str(i)+".shp" 

    #inPoints: "education_layer" 

    #rowShape: row.shape 

    #distnace: "500 Meters" 

    arcpy.SelectLayerByLocation_management(inPoints, "WITHIN", rowShape, 

distance, "NEW_SELECTION") 

    arcpy.Buffer_analysis(inPoints, "buffer", distance, "FULL", "ROUND", "ALL", 

"") 

     

    #Clip buffers inside Ward 

    arcpy.Clip_analysis("buffer", rowShape, "BufferClip") 

    #Clip builtup inside Buffers 

    arcpy.Clip_analysis(inLayer, "BufferClip", "BuiltBuffClip") 

     

    #check if empty. If so, areas is set to o. If not, the area is calcualted. 

    SumRows = arcpy.SearchCursor("BuiltBuffClip", "", "", "", "OBJECTID") 

    FirstRow = SumRows.next() 

    if FirstRow is None: 

        Area = 0 

    else: 

        Area = 0 

        for Srow in SumRows: 

            Area = Area + Srow.Shape_Area 

        if 'Srow' in locals(): 

            del Srow 

 

    #cleaning up 

    del SumRows 

    del FirstRow 

    #arcpy.Delete_management("buffer") 

    #arcpy.Delete_management("BufferClip") 

    #arcpy.Delete_management("BuiltBuffClip") 

    return Area 

 

arcpy.env.workspace="C:\Users\oscar\Documents\Indien\data marshal\Modified and 

temp.gdb" 

arcpy.env.overwriteOutput = True 

dataset = "D:\ej backup indien\AllSlums_f2.mdb\\" 

 

#indata 

#Ward= sys.argv[1] 

Ward = dataset +"Slum_494" 

IdInWard = "UCD_no" 
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#Houses = sys.argv[2] 

Houses = dataset +"Houses_join" 

Schools = dataset + "Schools" 

Community = dataset + "community_area" 

Relegion = dataset + "r_centers" 

TownHall = dataset + "samaj_mandir" 

StreetLight = dataset + "street_light" 

 

#inVarden 

EducationDistance = "100 Meters" 

NeighDistance = "75 Meters" 

StreetLightDistance = "20 Meters" 

 

#checking if all necesery fields are there. If not, add them. 

fieldsToAdd = [ 

    "D_Tenure", 

    "D_Unit", 

    "D_Infra", 

    "D_Neigh", 

    "D_Owner", 

    "D_RmPerHH", 

    "D_PplPerRm", 

    "D_NeighAcces", 

    "D_NeighWalk", 

    "D_NeighUnits", 

    "D_NeighEdu", 

    "D_InfToi", 

    "D_InfEle", 

    "D_InfWat", 

    "D_InfWDrain", 

    "D_InfTel", 

    "D_InfPT", 

    "D_InfTV", 

    "D_StreetLight", 

    "D_DofStay", 

    "D_Before95", 

    "D_Survey", 

    "D_InfGarbage"] 

 

desc = arcpy.Describe(Ward) 

for field in fieldsToAdd: 

    isThere = False 

    for i in desc.fields: 

        if (i.name == field): 

            isThere = True 

        #elif (substring((i.name) == "D_"): 

        #      arcpy.RemoveField 

    if isThere == False: 

        arcpy.AddField_management(Ward, field, "DOUBLE", 5, 2) 

 

#Making layers 

arcpy.MakeFeatureLayer_management(Houses, "Houses_layer") 

arcpy.MakeFeatureLayer_management(Schools, "education_layer") 

arcpy.Merge_management([Community, Relegion, TownHall], "NeighUnits") 

arcpy.MakeFeatureLayer_management("NeighUnits", "Neigh_layer") 

arcpy.MakeFeatureLayer_management(StreetLight, "StreetLight_layer") 

 

#Gets the longest walking distance 

rows = arcpy.SearchCursor(Ward, "", "", "", "Walk_dist D") 

row = rows.next() 

maxWalk = row.getValue("Walk_dist") 

del row 

del rows 
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arcpy.AddMessage("Into slum loop...") 

#print("Into slum loop...") 

rows = arcpy.UpdateCursor(Ward, "", "", "", IdInWard) 

# D_NeighS, D_NeighH, D_Neigh, D_InfPuT 

# Iterate through all features, to calcualte coverage per every ward. 

i = 0 

for row in rows: 

    CurrentSlum = row.getValue(IdInWard) 

    if CurrentSlum <10: 

        CurrentSlum_string = "00"+str(CurrentSlum) 

    if CurrentSlum <100 and CurrentSlum > 9: 

        CurrentSlum_string = "0"+str(CurrentSlum) 

    if CurrentSlum > 99: 

        CurrentSlum_string = str(CurrentSlum) 

    arcpy.AddMessage("Slum pocket OCD_Code: "+ CurrentSlum_string + " Number: "+ 

str(i)) 

    #print("Slum pocket OCD_Code: "+str(CurrentSlum)+ " Number: "+ str(i)) 

 

    arcpy.MakeFeatureLayer_management(Houses, "Houses_layer") 

    arcpy.SelectLayerByAttribute_management ("Houses_layer", "NEW_SELECTION", """ 

slum_no = '""" + CurrentSlum_string +"""' """) 

     

    #Unit 

    numKaccha = 0; numPucca = 0; numRooms= 0; numHHwithRoom = 0  

    #Infra 

    numWaterPersonal = 0; numWaterPublic = 0; numWaterOther = 0; numElec = 0; 

numElecNo = 0; numToiPersonal = 0; numToiPublicFree = 0; numToiPublicPaid = 0 

    numToiOpen = 0; numDrainNo = 0; numDrainYes = 0; numDrainRain = 0; numTeleNo 

= 0; numTeleYes = 0; numTeleMobile = 0; numTVNo = 0; numTVYes = 0; numGarbageNeg 

= 0; numGarbagePos = 0; 

    #Tenure 

    numSelfOwned = 0; numTenant = 0;numOfStayers = 0; sumOfYear = 0.0; 

numBefore95 = 0 

    rec  =0; numSurveyd = 0 

     

    #Summingup from Hut and General_info. 

    arcpy.AddMessage("Into house loop...") 

    #print("Into house looop") 

    name = 0 

     

    houseRows = arcpy.SearchCursor("Houses_layer", "", "", "", "Hut_code") 

    FirstRow = houseRows.next() 

    if FirstRow is None: 

        arcpy.AddMessage("Warning: no huts with corsponding slum_no. Skipping 

house loop.") 

        print("Warning: no huts with corsponding slum_no. Skipping house loop.") 

    else: 

        for house in houseRows: 

            #Number of surveyed 

            if house.isNull("HutOwner_Name"): 

                tva = 2 

            else: 

                numSurveyd = numSurveyd +1 

 

            #Get number of records 

            rec = rec+1 

 

            #Unit 

            if house.ConstructionDetails == "Kaccha": 

                numKaccha = numKaccha + 1 

            if house.ConstructionDetails == "Pucca": 

                numPucca = numPucca + 1 
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            if house.Noofrooms > 0: 

                numRooms = numRooms + house.Noofrooms 

                numHHwithRoom = numHHwithRoom + 1 

 

            #Infra 

            if house.WaterSource == "Personal": 

                numWaterPersonal = numWaterPersonal + 1 

            if house.WaterSource == "Public": 

                numWaterPublic = numWaterPublic +1 

            if house.WaterSource == "Other": 

                numWaterOther = numWaterOther +1 

 

            if house.ElectricitySupply == "Yes": 

                numElec = numElec +1 

            if house.ElectricitySupply ==   "No": 

                numElecNo = numElecNo +1 

 

            if house.ToiletAvailability == "Personal": 

                numToiPersonal = numToiPersonal +1 

            if house.ToiletAvailability ==   "Public-Free": 

                numToiPublicFree = numToiPublicFree+1 

            if house.ToiletAvailability ==   "Public-Paid": 

                numToiPublicPaid = numToiPublicPaid+1 

            if house.ToiletAvailability ==   "Open": 

                numToiOpen = numToiOpen+1 

 

            if house.Drainagewaterblocking == "No": 

                numDrainNo = numDrainNo+1 

            if house.Drainagewaterblocking == "Yes": 

                numDrainYes = numDrainYes+1 

            if house.Drainagewaterblocking ==   "Rainy Season": 

                numDrainRain = numDrainRain+1 

 

            if house.Telephone == "Yes" or not house.isNull("Mobile_No"): 

                numTeleYes = numTeleYes+1 

            else: 

                numTeleNo = numTeleNo +1 

 

            if house.Television == "Yes": 

                numTVYes = numTVYes +1 

            if house.Television == "No": 

                numTVNo = numTVNo +1 

 

            if house.Householdgrabagedisposal == "Garbage Bin": 

                numGarbagePos = numGarbagePos +1 

            if house.Householdgrabagedisposal == "Weekly": 

                numGarbagePos = numGarbagePos +1 

            if house.Householdgrabagedisposal == "Bell Garbage Vehicle": 

                numGarbagePos = numGarbagePos +1 

 

            if house.Householdgrabagedisposal == "Open Space": 

                numGarbageNeg = numGarbageNeg +1 

            if house.Householdgrabagedisposal == "No System": 

                numGarbageNeg = numGarbageNeg +1 

 

            #Tenure 

            if house.HutOwnership == "Tenant": 

                numTenant = numTenant +1 

            if house.HutOwnership == "Self Owned": 

                numSelfOwned = numSelfOwned +1 

 

            if not house.isNull("Currentaddresssince"): 
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                numOfStayers = numOfStayers +1 

            if house.Currentaddresssince == "0-1 yrs.": 

                sumOfYear = sumOfYear + 0.5 

            elif house.Currentaddresssince == "1-3 yrs.": 

                sumOfYear = sumOfYear + 2.0 

            elif house.Currentaddresssince == "3-8 yrs.": 

                sumOfYear = sumOfYear + 5.5 

            elif house.Currentaddresssince == "8-13 yrs.": 

                sumOfYear = sumOfYear + 10.5 

            elif house.Currentaddresssince == "More than 13 yrs.": 

                sumOfYear = sumOfYear + 14.0 

                numBefore95 = numBefore95 +1 

 

    del houseRows 

    #print "Into area estimation" 

    #Calc the totalt area of builtup in each Slum     

    arcpy.Clip_analysis("Houses_layer", row.shape, "BuiltWard"+str(i)) 

     

    #Check if empty. If so, areas is set to o. If not, the area is calcualted. 

    #numRows = int(arcpy.GetCount_management("BuiltWard"+str(i)).getOutput(0)) 

    SumRows = arcpy.SearchCursor("BuiltWard"+str(i), "", "", "", "OBJECTID") 

    FirstRow = SumRows.next() 

    if FirstRow is None: 

        TotArea = 0 

        arcpy.AddMessage("Warning: No builtup area inside ward. Skipping area 

estimations") 

        print("Warning: No builtup area inside ward. Skipping area estimations") 

         

    else: 

        #arcpy.CalculateAreas_stats("BuiltWard"+str(i), "BuiltArea_"+str(i)) 

        TotArea = 0 

        #SumRows = arcpy.SearchCursor("BuiltWard"+str(i), "", "", "", 

"OBJECTID_1") 

        for Srow in SumRows: 

            TotArea = TotArea + Srow.Shape_Area 

        if 'Srow' in locals(): 

            del Srow 

         

        #arcpy.Delete_management("BuiltArea_"+str(i)) 

 

        #Calc built up area coverd by education. 

        arcpy.AddMessage("Area for education...") 

        #print("Area for education...") 

EduArea=calcArea("BuiltWard"+str(i), "education_layer", row.shape, 

EducationDistance) 

        #print "Area coverd by educaiton buffer" + str(EduArea) 

 

        #Calc built up area coverd by Neigh_layer 

        arcpy.AddMessage("Area for Neig_units") 

        #print("Area for Neig_units") 

        NeighArea=calcArea("BuiltWard"+str(i), "Neigh_layer", row.shape, 

NeighDistance) 

        #Calc built up area coverd by Streetlights 

        arcpy.AddMessage("Area for street lights") 

        #print("Area for street lights") 

StreetLightsArea=calcArea("BuiltWard"+str(i), "StreetLight_layer", 

row.shape, StreetLightDistance) 

       

         

    del SumRows 

 

    #Cleaning up 

    #arcpy.Delete_management("BuiltWard"+str(i)) 
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    #Calucaltions 

    #Unit 

    if numSurveyd ==0 or rec == 0: 

        D_Survey = 0 

    else: 

        D_Survey = float(numSurveyd) / float(rec) 

    if numPucca == 0: 

        D_Unit = 0 

    else:         

        D_Unit = float(numPucca)/(float(numPucca)+float(numKaccha)) 

 

    if numHHwithRoom == 0: 

        D_RmPerHH = 0 

    else: 

        D_RmPerHH= float(numRooms)/float(numHHwithRoom) 

 

    if row.SURY_POP <= 0 or numRooms ==0: 

        D_PplPerRm = 0 

    else: 

        D_PplPerRm= float(row.SURY_POP)/float(numRooms) 

 

    #Infra 

    if numWaterPersonal == 0: 

        D_InfWat = 0 

    else: 

D_InfWat = float(numWaterPersonal)/(float(numWaterPublic)+ 

float(numWaterPersonal)+float(numWaterOther)) 

 

    if numElec == 0: 

        D_InfElec = 0 

    else: 

        D_InfElec = float(numElec)/(float(numElec)+float(numElecNo)) 

 

    if numDrainRain == 0 & numDrainYes == 0: 

        D_InfDrain = 0 

    else: 

D_InfDrain = (float(numDrainRain) + 

float(numDrainYes))/(float(numDrainNo)+ 

float(numDrainRain)+float(numDrainYes)) 

 

    if numToiPersonal == 0: 

        D_InfToi = 0 

    else: 

D_InfToi = float(numToiPersonal)/(float(numToiPersonal)+ 

float(numToiPublicFree)+ float(numToiPublicPaid)+float(numToiOpen)) 

 

    if numTeleYes == 0 or numSurveyd == 0: 

        D_InfTel = 0 

    else: 

        D_InfTel = float(numTeleYes)/float(numSurveyd) 

 

    if numTVYes ==0: 

        D_InfTV =0 

    else: 

        D_InfTV = float(numTVYes)/float(numTVYes+numTVNo) 

 

    if numGarbagePos ==0: 

        D_InfGarbage =0 

    else: 

        D_InfGarbage = float(numGarbagePos)/float(numGarbageNeg+numGarbagePos) 
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    #Tenure 

    if numSelfOwned == 0: 

        D_Owner = 0 

    else: 

        D_Owner = float(numSelfOwned)/float(numSelfOwned+numTenant) 

 

    if numOfStayers == 0: 

        D_DofStay = 0 

        D_Before95 = 0 

    else: 

        D_DofStay = sumOfYear/float(numOfStayers) 

        D_Before95 = numBefore95/float(numOfStayers) 

 

    #Check slum specefik infromatino 

    if "GOVT" in row.LAND_OWNER: 

        govtOwnLand = 1 

    else: 

        govtOwnLand = 0 

 

    if "EWS" in row.ZONE___RES: 

        ewsZone = 1 

    else: 

        ewsZone = 0 

 

    if "DECLARED" in row.STATUS_OF_: 

        isDeclared = 1 

    else: 

        isDeclared = 0     

     

D_Tenure = (25*D_Before95 + 25*D_Owner + isDeclared*25 + govtOwnLand*12.5 + 

ewsZone*12.5)/100 

 

    #Areas. 

         

    if TotArea == 0: 

        D_NeighEdu = 0 

        D_NeighUnits = 0 

        D_StreetLight = 0 

    else:         

        D_NeighEdu = EduArea/float(TotArea) 

        D_NeighUnits = NeighArea/float(TotArea) 

        D_StreetLight = StreetLightsArea/float(TotArea) 

 

    if row.Walk_dist == 0 or maxWalk ==0: 

        D_NeighAcces = 0 

    else: 

        D_NeighAcces = 1-row.Walk_dist/float(maxWalk) 

        D_NeighWalk = row.Walk_dist 

 

D_Inf = (D_InfTV*8 + D_InfTel*8 + D_InfDrain*8 + D_InfToi*20 + D_InfElec*20 + 

D_InfWat*20 + D_StreetLight*8 + D_InfGarbage*8)/100 

     

    #Updating row 

    #Neigh 

row.D_Neigh = (D_NeighAcces*50 + D_NeighEdu*20 + D_NeighUnits*20 + 

D_StreetLight*10)/100 

    row.D_NeighEdu = D_NeighEdu     

    row.D_NeighAcces = D_NeighAcces 

    row.D_NeighUnits = D_NeighUnits 

    row.D_NeighWalk = D_NeighWalk 

    #Infra 

    row.D_Infra = D_Inf 

    row.D_InfToi = D_InfToi 
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    row.D_InfEle = D_InfElec 

    row.D_InfWat = D_InfWat 

    row.D_InfTel = D_InfTel 

    row.D_InfWDrain = D_InfDrain 

    row.D_InfTV = D_InfTV 

    row.D_InfGarbage = D_InfGarbage 

    row.D_StreetLight = D_StreetLight 

    #Tenure 

    row.D_Tenure = D_Tenure 

    row.D_Owner = D_Owner 

    row.D_DofStay = D_DofStay 

    row.D_Before95 = D_Before95 

    #Unit 

    row.D_Unit = D_Unit 

    row.D_RmPerHH = D_RmPerHH 

    row.D_PplPerRm = D_PplPerRm 

     

 

    row.D_Survey = D_Survey 

    rows.updateRow(row) 

 

del row 

del rows 

#arcpy.Delete_management("NeighUnits") 

t7 = datetime.datetime.now() 

print "The whole project: " + str(t7 - t0) 

 

#print("Finshed") 

arcpy.AddMessage("Finished") 
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Appendix B – List of slums  

The attached list shows the slums included in the analysis. For each slum the four dimensions 

of the Living Conditions Diamond are presented.  

Slum name Tenure Unit Infra Neigh 

GANESH MALA,120/40 GANDHI NAGAR 43% 44% 68% 79% 

GANESH MALA,120/40 SHAHU NAGAR 45% 93% 67% 81% 

GANESH MALA,120/40 NEHARU NAGAR 41% 44% 65% 81% 

GANESH MALA,120/40 GANPAT NAGAR 47% 61% 62% 77% 

GANESH MALA,120/40 SAMATA NAGAR 45% 46% 58% 77% 

SHAH VASTI,RAM TEKADI 44% 100% 61% 35% 

KASAT VASTI OLD WARD NO.62 35% 19% 63% 39% 

BHIM NAGAR 67% 93% 57% 54% 

PADAMAVATI  MANDIR, PARVATI 71% 90% 61% 32% 

GANDHI NAGAR YERAWADA 78% 89% 62% 42% 

KAMRAJ NAGAR,YERAWADA 81% 53% 69% 49% 

SRAMIK VASAHAT, YERAWADA 75% 50% 63% 56% 

KAMGAR NAGAR,YERAWADA 84% 55% 67% 43% 

SHELAR CHAWL, YERAWADA 83% 86% 62% 34% 

NAGPUR CHAWL YERAWADA 68% 74% 75% 53% 

SHANTI NAGAR,YERAWADA 86% 48% 54% 44% 

CHIKHALWADI AUNDH ROAD 54% 92% 62% 44% 

S.NO.37,38 AUNDH ROAD PATIL PADAL 69% 78% 59% 56% 

DR.BABASAHEB AMBEDKAR VASTI, D.P. ROAD AUNDH 68% 78% 64% 59% 

S.NO.39 AMBEDKAR NAGAR,AUNDH ROAD 69% 93% 63% 49% 

HAMAL CHAWL TELI CHAWL BOPODI 53% 55% 56% 41% 

HEALTH CAMP , PANDAV NAGAR 261, GUNJALWADI 81% 82% 63% 57% 

VISHNU KRUPA NAGAR SHIVAJI NAGAR 44% 70% 51% 80% 

JANWADI JANATA VASAHAT 88% 79% 71% 73% 

1216, PATIL BUNGLOW , SHIVAJI NAGAR 73% 14% 61% 63% 

391, WADAR WADI SHIVAJI NAGAR 61% 47% 52% 58% 

RAM MANDIR, KONDHAWA KH 52% 18% 79% 52% 

RAJIV GANDHI NAGAR, SHIVAJI NAGAR 83% 17% 47% 78% 

SRAMIK VASAHAT,DHANAKAWADI 100% 0% 59% 56% 

BHOSALE WADI, LABOUR OFFICE OLD WARD NO.62 40% 11% 61% 59% 

PATRYCHI CHAWL,PRIVATE ROAD,TADIWALA ROAD 70% 93% 66% 70% 

SWIPPER CHAWL,TADIWALA ROAD 38% 73% 55% 82% 

LOKSEVA MITRA MANDAL,ULHAS NAGAR,TADIWALA ROAD 70% 76% 54% 53% 

962, ANNABHAU SATHE VASAHAT 80% 8% 64% 72% 

120, ANNABHAU SATHE VASAHAT, PARVATI 74% 96% 61% 35% 

RAJIV GANDHI NAGAR,242, PARVATI  PAAYTHA 65% 87% 55% 49% 

PANMALA VASAHAT PARAVATI 67% 58% 57% 79% 

633 MAHATMA FHULE, SAMATA BHUMI, GUNJ PETH 73% 48% 58% 64% 

PAPAL VASTI, BIBVEWADI 66% 82% 64% 47% 

ANAND NAGAR 63% 8% 52% 43% 

S.NO.44, KELEWADI ERANDWANA 62% 25% 39% 34% 

VASANT NAGAR, KELEWADI 62% 25% 40% 76% 

RAJPUT VITBHATTI, YERANDWANA 66% 37% 62% 62% 

S.NO. 82 / 6 SAINATH VASAHAT 46% 65% 61% 39% 

S.NO.82,83 PMC COLONY,KRISHANA NAGAR SAGAR COLONY 52% 96% 51% 29% 

SANJAY GANDHI VASAHAT,ERANDAWANA 74% 100% 72% 55% 

S.NO.42,PANDIT JAWAHARLAL NEHARU, ERANDAWANA 48% 93% 71% 36% 

SANJAY GANDHI VASAHAT,ALANKAR POLICE CHOUKY 63% 89% 69% 55% 

NEW SHIVANE 32% 84% 57% 61% 
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JAI BHAVANI NAGAR,KOTHRUD 62% 90% 68% 56% 

TULJA BHAVANI, GADITAL 56% 90% 30% 27% 

RAMOSHI ALI, HADAPSAR 75% 49% 59% 40% 

SAINATH NAGAR, HADAPSAR 41% 73% 58% 33% 

LOHIYA NAGAR HADAPSAR 39% 58% 45% 53% 

UNNATI  NAGAR HADAPSAR 66% 34% 43% 23% 

MUNDWA RAJIV GANDHI NAGAR, NEAR BHAJI MARKET 79% 61% 53% 34% 

SHAKATI NAGAR,GHORAPADI 47% 29% 56% 43% 

SURVODAYA COLONY,MUNDAWA 75% 68% 66% 40% 

TUKAIMATA NAGAR, KALE PADAL,HADAPSAR 61% 73% 68% 22% 

INDRAYANI NAGAR,NYATI ESTATE MOHAMADWADI 45% 18% 43% 56% 

MARIMATA CHAWL,VIKAS NAGAR GHORAPADI 43% 76% 43% 60% 

AAGWALI CHAWL GHORAPADI GAON 41% 20% 37% 45% 

PANCHSHEEL NAGAR GHORAPADI 40% 33% 47% 26% 

VIKAS NAGAR GHORAPADI 68% 83% 61% 34% 

DHAVALE VASTI BHARAT FORGE 68% 64% 75% 32% 

DATTAWADI, 129 / A 65% 87% 62% 81% 

INDIRA NAGAR, NALA  MANGALWAR PETH 45% 64% 61% 79% 

MOTHER TERRASA NAGAR, YERAWADA 51% 54% 67% 46% 

BHATT NAGAR, YERAWADA 48% 74% 57% 71% 

JIJAMATA NAGAR,YERAWADA 58% 94% 66% 53% 

JANATA NAGAR,YERAWADA 52% 87% 65% 64% 

ASHOK NAGAR, YERAWADA 55% 79% 68% 60% 

MANIK NAGAR,YERAWADA 49% 58% 44% 66% 

SURAKSHA NAGAR, YERAWADA 48% 20% 48% 46% 

BALAJI NAGAR, YERAWADA 66% 88% 71% 45% 

MOGHAL VASTI, PARVATI 83% 94% 73% 41% 

WARJE RAM NAGAR, LAMAN VASTI 50% 70% 45% 44% 

BHARAT NAGAR, BOPODI RAILWAY GATE NO.20 41% 88% 52% 59% 

S.NO. 347,PRIVATE ROAD SIDHARTH NAGAR IMAM MASJID 46% 98% 59% 36% 

INDIRA NAGAR,VIKAS NAGAR TADIWALA ROAD 64% 48% 55% 81% 

VISHWADEEP TARUN MANDAL,MARUTI MANDIR 1 41% 87% 52% 56% 

TADIWALA ROAD KHADDA SLUM 45% 66% 41% 65% 

RAJIV GANDHI NAGAR,KOREGAON PARK,DHANYA GODOWN 40% 0% 32% 29% 

PATIL VITBHATTI, DHANKAWADI 100% 0% 60% 58% 

S.NO. 85, 86 AMBEDKAR VASAHAT 32% 64% 47% 59% 

248, PARAVATI PAYATHA, SAMADHAN BHEL 68% 22% 57% 42% 

BALAJI NAGAR,GHORAPADI 57% 52% 65% 25% 

GANDHI NAGAR,HARRISH BRIDGE,BOPODI 69% 57% 69% 48% 

GOPI CHAWL, BOPODI 38% 73% 64% 61% 
DATTA NAGAR KOTHRUD OLD WARD NO.54, KISHKINDA 
NAGAR,KOTHRUD 32% 58% 41% 29% 

SANJAY GANDHI NAGAR, SPAYSAR COLLAGE AUNDH 65% 60% 48% 18% 

S.NO.124,BHIM NAGAR, SHIRAKE VASTI 80% 19% 52% 34% 

DHANORI S.NO.40,EKATA NAGAR,YERAWADA 64% 21% 56% 43% 

S.NO.115 , RAJIV GANDHI NAGAR,YERAWADA 30% 1% 29% 60% 

NAEVEER TANAJI WADI SHIVAJI NAGAR 35% 34% 71% 68% 

SHANTI NAGAR, HADAPSAR 45% 19% 44% 43% 

VISHAL NAGAR HADAPSAR 46% 36% 40% 28% 

DAVARI VASTI 43% 24% 37% 12% 

S.NO. 156, GAIKWAD VASTI AUNDH 67% 39% 65% 45% 

INDIRA VASAHAT AUNDH 83% 73% 61% 45% 

VITTHAL NAGAR, PASHAN 68% 0% 52% 37% 

29 CHANDRAMANI NAGAR,AUNDH ROAD BOPODI 45% 83% 63% 66% 

PATIL ESTATE SHIVAJI NAGAR 69% 33% 55% 53% 

DANDEKAR BRIDGE,130 64% 83% 62% 80% 
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RAJIV GANDHI NAGAR 116,PARVATI PAAYTHA 60% 13% 68% 42% 

S.NO.44, RAUTWADI KELEWADI 62% 25% 39% 34% 

SRAVANDHARA KOTHARUD 46% 42% 43% 41% 

LAXMI NAGAR,DAHANUKAR COLONY 37% 6% 34% 64% 

MORE VASTI, PARAVATI 70% 89% 56% 44% 

S.NO. 84 / 165 NEW LAXMI NAGAR 74% 65% 75% 53% 

TANGEWALA , PARVATI 43% 77% 62% 33% 

MAHATMA FHULE VASAHAT 45% 85% 67% 84% 

PREM NAGAR,MARKET YARD 66% 77% 64% 68% 

SHIROLE VASTI, 1202 SHIVAJI NAGAR 71% 69% 70% 70% 

KAMGAR PUTALA SHIVAJI NAGAR 84% 38% 48% 80% 

C.T.S. NO.925,GAJAMAL WADI, SHIVAJI NAGAR 74% 5% 59% 41% 

SIDHARTHA NAGAR YERAWADA 80% 60% 53% 34% 

MULIK VASTI, WADAGAON SHERI 71% 7% 55% 16% 

WEKFIELD DALIT MITRA MANDAL YERAWADA 70% 72% 63% 33% 

BARAMASHEL,INDIRA NAGAR, YERAWADA 79% 43% 41% 42% 

GARUD VASTI  HADAPSAR 49% 78% 56% 43% 

SADANAND NAGAR, SOMWAR PETH 69% 74% 60% 78% 

MARIAMMA NAGAR,SHIVAJI STADIUM 32% 42% 60% 43% 

PANMALA, TADIWALA ROAD 69% 69% 58% 84% 

KAVADE VASTI 58% 91% 80% 38% 

GURU NANAK RAJIV GANDHI VASAHAT 61% 60% 50% 59% 

ADARSH  NAGAR BOPODI 37% 53% 61% 18% 

BHOITE VASTI (MANAJI BAUG), BOPODI 64% 75% 57% 20% 

GADI ADDA,1009 NANA PETH 63% 55% 57% 60% 

BHIMDEEP,KUMBHAR VASTI, BIBVEWADI 69% 85% 61% 26% 

PANCHASHIL NAGAR,YERAWADA 42% 27% 62% 38% 

S.NO. 26,BOPODI 66% 60% 55% 56% 

S.NO.25 ,BOPODI 66% 81% 61% 19% 

S.NO. 24 KAMALABAI BAHIRAT CHAWL BOPODI 30% 98% 57% 19% 

1278 BHAI ALI, KUMBHAR WADA,KASBA PETH 38% 27% 64% 60% 

SAGAR COLONY,KRUSHANA NAGAR 45% 59% 51% 60% 

KISHKINDA NAGAR KOTHRUD 69% 85% 61% 48% 

RAM NAGAR NAIK NAGAR, YERAWADA 51% 31% 70% 51% 

HIRAMAN MOZE NAGAR,YERAWADA 63% 17% 56% 35% 

KALAS S.NO.133,BANARAS CHAWL YERAWADA 48% 0% 60% 37% 

KALAS CHAVAN CHAWL 50% 9% 59% 57% 

RAMABAI AMBEDKAR NAGAR 43% 0% 37% 16% 

LOKSHAHIR ANNA BHAU SATHE NAGAR,S.NO. 78 SANGAM WADI 48% 55% 55% 34% 

JUNA TOFKHANA, SHIVAJI NAGAR 82% 13% 52% 84% 

MAHALE NAGAR, SHIVAJI NAGAR 62% 50% 54% 56% 

BAL MITRA MANNDAL,TADIWALA ROAD,MARUTI MANDIR 1 46% 93% 60% 84% 

HANUMAN NAGAR,GHORAPADI 40% 33% 55% 36% 

228+232 MANGALWAR PETH,NEW BHIM NAGAR 66% 50% 50% 42% 

RAJIV GANDHI SALUNKHE VIHAR 79% 61% 49% 18% 

GHORAPADE PETH 288 EKBOTE COLONY 69% 14% 58% 61% 

GURAV VASTI BOPODI 50% 78% 69% 52% 

S.NO.24, BAHIRAT CHAWL BOPODI 30% 98% 57% 20% 

WARJE RAM NAGAR, GOSAVI VASTI 50% 70% 40% 17% 

WARJE RAM NAGAR, LAXMI NAGAR 50% 70% 41% 46% 

WARJE RAM NAGAR, KHAN VASTI 50% 70% 45% 41% 

MASABO NAGAR 40% 98% 70% 67% 

DHOBADWADI GHORAPADI 67% 88% 64% 47% 

JAMBHULKAR MALA, FATIMA NAGAR 47% 48% 63% 46% 

133 AMBIL ODDHA 66% 85% 54% 88% 

JAI MALHAR 70% 93% 70% 64% 



 
 
   

~ 50 ~ 
 

ZUNZAR VASTI YERAWADA 18% 5% 37% 25% 

S.NO.71, GAOTAM NAGAR, PATHARE VASTI,MUNDAWA 45% 4% 42% 28% 

SHRINATH NAGAR 42% 76% 75% 42% 

MUNDAWA HADAPSAR SHAHU NAGAR / SHAHU VASTI 41% 51% 55% 28% 

POONA CLUB 50% 84% 75% 67% 

SRAMIK NAGAR, NEAR NALA 45% 81% 74% 79% 

121 / 122 SAVITRI PHULE VASAHAT 41% 10% 60% 53% 

YASIN YUG DARGA, PARAVATI 45% 92% 74% 56% 

SAMBHAJI NAGAR NADI KINARA WAKADEWADI 40% 10% 60% 47% 

117 / B GANESH MANDIR JAWAL JAYDEV NAGAR 23% 0% 32% 59% 

S.NO.23, RAJIV GANDHI NAGAR, VITHHAL WADI 45% 47% 39% 51% 

DOKE TALIM NANA PETH 49% 30% 69% 95% 

112 GANESH PETH,NAVJIVAN 46% 29% 42% 46% 

F.P.NO.409,DARAWADE MALA, GHORAPADI 71% 70% 46% 41% 

DNYANANDA VASAHAT 22% 55% 46% 55% 

SATIASARA VASAHAT 350/351 DATTAWADI 45% 61% 73% 68% 

126 AMBEDKAR NAGAR 43% 41% 62% 61% 

SACHAPIR VASTI RASTA PETH 68% 85% 67% 68% 

NAIK CHAWL BOPODI 40% 92% 65% 45% 

JAHANGIR NAGAR 42% 18% 44% 61% 

HARAKA NAGAR 68% 60% 63% 68% 

BHIM NAGAR KACHI MALA, MANGALWAR PETH 52% 40% 65% 67% 

422, SOMWAR PETH 73% 93% 58% 60% 

DHOLE MALA,GULTEKADI 64% 43% 65% 61% 

CHUDAMAN TALIM 775 21% 83% 67% 86% 

FAKIR MOHAMMED CHAWL 39% 88% 66% 79% 

JANSEVA, PARVATI 68% 100% 70% 58% 

SHADALBABA DARGA YERAWADA 42% 9% 54% 80% 

TUKAI NAGAR WADGAON BK 23% 67% 72% 41% 

HINDSEVA,KUDALEWADA,200 MANGALWAR PETH 28% 82% 58% 42% 

MAHADEV NAGAR, HINGANE 36% 66% 72% 25% 

SIDHARTH NAGAR, GUJARAT COLONY 56% 13% 46% 57% 

PORWAL PARK YERAWADA 42% 20% 48% 43% 

RAMAYAN MITRA MANDAL 68% 94% 66% 82% 

503, PARVATI GAON 63% 84% 56% 61% 

RAJIV GANDHI NAGAR 42% 94% 62% 56% 

JIJAMATA SLUM 52% 65% 73% 30% 

SAMTA NAGAR, KONDAWA 70% 59% 60% 45% 

VAJARAI VASTI 38% 53% 48% 29% 

BELDAR GALLI 40% 53% 61% 82% 

BALAJI MANDIR BHAVANI PETH 55% 32% 67% 71% 

133 INDIRA RAMABAI AMBEDKAR NAGAR 63% 50% 41% 83% 

SANT DNYANESHWAR VASAHAT 39% 98% 66% 38% 

GAIKWAD VASTI INCLUDES IN JADHAV VASTI 64% 69% 78% 56% 

NADE GALLI, GANESH PETH 67% 55% 63% 85% 

PANDHRE MALA, MAHATMA GANDHI NAGAR 27% 3% 36% 26% 

DEUBAI CHAWL,INDIRA NAGAR BOPODI 32% 23% 64% 48% 

972,SHUKARWAR PETH,SATHE COLONY 42% 60% 61% 49% 

 


