
1 INTRODUCTION TO SLUM NETWORKING

Slum Networking was conceived and developed by 
Mr. Himanshu Parikh, an engineer based in Ah-
medabad (Diacon 1997). It is an innovative concept 
which exploits the linkages between the slums and 
natural drainage paths to transform the infrastruc-
ture and environment of the city (Parikh 2006).

As slums are traditionally located along water 
bodies and natural drainage paths, they can be 
linked up to provide cost effective natural gravity 
infrastructure networks which serve not just the 
slums but the rest of the city. Thus slums, instead of 
being resource draining liabilities as in the conven-
tional developmental approach, actually become 
opportunities of a quantum change in the infrastruc-
ture and environmental quality of the city as a 
whole (Parikh 1999).

At micro level Slum Networking provides a 
comprehensive range of physical improvements 
namely individual roads, water supply, storm drain-
age, sewerage, earthworks, electricity and soft land-
scaping. The key here is to provide quality individ-
ual (household) services to the slum dwellers at 
costs less than those of shoddy public facilities 
conventionally generated by the poverty mindset 
(Parikh 2004). This brings a sense of ownership and 

pride leading to greater community participation 
and willingness to pay for services.  

Slum Networking does not accept that the con-
straints, both physical and financial, are insuper-
able. It uses water and environmental sanitation to 
alleviate poverty cheaper and faster than other de-
velopment strategies without dependence on aid. It
is underpinned by a fundamental belief that slums 
need not exist in India and this massive transforma-
tion can be achieved in a short time span (Parikh 
1995).

Figure 1. Before and after images for Sanjaynagar settlement
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2 INTRODUCTION TO THE FIELD WORK

The researcher has been conducting house inter-
views in slum settlements in India and the town-
ships of Cape Town as part of her PhD research. 
The aim of the PhD Research is to examine the im-
pacts of provision of individual services namely 
water, sanitation and associated services like road, 
storm drainage, electricity, landscaping and waste 
management.

The researcher used face to face interviews with 
questionnaires to collect the data from the residents 
in slums. The data collected was both qualitative 
and quantitative in nature. The fieldwork was led 
by the researcher who recruited and trained gradu-
ates and students for the extensive surveys. 

The questionnaires aimed to achieve the follow-
ing:

1. Before and after comparisons for the slum 
settlements of Sanjaynagar and Ramdevna-
gar in the western state of Gujarat in India 
for the years of 1996 and 2006.

2. Before and after comparison for the town-
ship of Imizamo Yethu project with individ-
ual services and housing in Cape Town for 
the years of 2004 and 2006.

The questionnaire was piloted in one house for 
each case study before taking it to the entire sample 
population. Focus group discussions were also car-
ried out before the house interviews. The outputs 
from the focus group discussions were used to 
finalise the questionnaires. 

3 SUMMARIES OF CASE STUDIES

3.1 Sanjaynagar, Ahmedabad City, Gujarat, India:

Sanjaynagar is situated on a triangular plot of land, 
around two hectares in area (Tripathi 1998). The es-
timated population of Sanjaynagar is 1200 people 
with 181 dwelling units. Holistic physical infra-
structure under the Slum Networking Project was 
implemented in Sanjaynagar in 1997 after discus-
sions between Arvind Mills and Himanshu Parikh 
(Parikh 2005). The special features of this case 
study are the involvement of the corporate sector, 
provision of tenure rights and community owner-
ship (Parikh 2006). Implementation of the project 
was carried out by the private sector. The Sanjay-
nagar case study i.e. the Slum Networking pilot 
project was recognized by the Habitat II Conference 
in Istanbul in 1996 as a “100 Best Global Prac-
tices”(Parikh 2006). The settlement which was pre-
viously known as Sanjaynagar na Chhapra (huts) is 
now registered as a housing society called Sanjay-
nagar (Tripathi 1998). The land is owned by the lo-
cal government i.e. Ahmedabad Municipal Corpo-
ration (AMC) (Mehta. P). 

3.2 Ramdevnagar, Baroda City, Gujarat, India:

The Ramdevnagar-project in Baroda City of the 
Gujarat State is a small demonstration of the ‘Slum 
Networking’ strategy (UNICEF Gandhinagar
1999). In 1993, Baroda Citizen's Council, a re-
nowned local NGO invited Mr. Himanshu Parikh to 
make a presentation to the community leaders of 
the city slums on the Slum Networking strategy. 
After the first presentation of the Slum Networking 
Strategy in Baroda, the Baroda Citizens Council 
(BCC), who had a strong presence in the Ramdev-
nagar slum of the city, in consultation with the local 
community volunteered to undertake a demonstra-
tion project in 779 dwelling units. The units have 
been estimated on the basis of the final layout plan 
of the settlement as against the 823 dwelling units 
reported by UNICEF. The project was funded 
partly by UNICEF, the slum community and local 
government.

3.3 Imizamo Yethu, Cape Town, South Africa: 

Imizamo Yethu is an informal township located in 
the Hout Bay area of South Africa (City of Cape 
Town 2004). The site is hilly with a level difference 
of 120 m from the top to the bottom with shacks at 
the top and the new housing and infrastructure at 
the bottom (City of Cape Town, 2004). The housing 
and infrastructure project in Imizamo Yethu is a 
joint venture between the government and an Irish 
NGO “The Niall Mellon Township Trust”. The 
residents were displaced as a result of fire in 2004. 
The government constructed infrastructure and the 
Irish builders built the housing in 2004. The land is
owned by the province and some of the houses have 
obtained title deeds after the project (City of Cape 
Town) (Thomas Edward). The government pro-
vides part subsidy for land and housing. The com-
munity is currently paying back the additional cost 
of housing via a 10 year loan offered by the Niall 
Mellon Township Trust. 

4 SAMPLING

The sample unit for the interviews was a household 
than an individual or a family. There were instances 
where two families or more would share the same 
house and hence the need to record data for house-
holds rather than a family.

Random sampling method is one in which each 
household or member of the population has a 
known chance of being selected into the sample 
(Moser & Kalton 1971). The website 
www.randomizer.org was used to generate random 
numbers. 

The following equation was used to determine 
the sample size for the three case studies:



Sample size n = Np(1-p)
                     (N-1)D + p(1-p)  

Where D = Margin of Error/(zα/2)^2; N = total 
number of houses; zα/2 = number of standard de-
viations relative to the mean of the standard normal 
curve = 1.96 for 95% confidence level; and p is the 
prior assumption of the population parameter = 0.5.

Table 1 shows the required sample size for 95% 
confidence level with a margin of error of 10%. An 
attempt was made to interview 100 houses for each 
case study but because of non responses and house 
owners being away the actual sample size ranged 
between 96 to 99 for the three case studies.

Table 1. Sample sizes for the case studies
Case 
study

Total 
houses
N

Sample
size 
needed

Actual
sample 
size

Land owner-
ship

Sanjay-
nagar 181 63 96 ¬AMC
Ramdev-
nagar 799 86 99 +Government
Imizamo 
Yethu ^^564 82 97 ^^Province

*The document used for the calculation is Sample Sized De-
termination for Survey Design by Merrill Oveson from 
http://surveyz.com/client/sampling.doc,.
^^ Source: Discussions with Thomas Edward in September, 
2006 – City of Cape Town Southern Peninsula Offices
¬ Source: Discussion with Prashant Mehta, Inspector Slum 
Networking Project - AMC in March 2006
+ Source: Ramdevnagar: A Slum decides its Fate, Baroda 
Citizens Council

5 PERCEPTIONS BASED ON RANKING

The purpose of the ranking exercise was to make an 
assessment of community preferences for various 
components of services and housing versus the 
softer inputs in health and education. The respon-
dents were asked to rank 10 items (water, sanita-
tion, roads, electricity, storm water drainage, hous-
ing, education, health facilities, employment) 
before and after project implementation. The high-
est priority item would be ranked as 10 and the 
lowest priority item would be ranked as 1. This has 
been termed as backward ranking in the graphs as 
usually a rank 1 would be assigned to the most im-
portant item on the list. As the number of respond-
ing houses for each case study varied, the summa-
tion of ranks of each item from all the houses in 
each case study was divided by the number of re-
sponding houses to ensure an equal comparison. 

The respondents ranked all the items before im-
plementation of infrastructure but for the after pro-
ject scenario they did not rank the services as they 
no longer thought that infrastructure was a priority. 

So to ensure a non biased comparison the non re-
sponding items after project had to be assigned 
ranks. The sum of 1 to 10 is 55 so this number (55) 
was divided by the number of non responding item 
in each house to obtain a number which was then 
assigned to all the missing rank items in a house.  

The following graphs show the priorities based 
on the communities perceptions in Ramdevnagar, 
Sanjaynagar and Imizamo Yethu.

Figure 2. Community preferences for Ramdevnagar

Figure 3. Community preferences for Sanjaynagar

The community rankings as represented by Fig-
ures 2-3 shows that initially water, sanitation, roads 
and electricity were very high on the priority list for 
the residents of Sanjaynagar and Ramdevnagar. Af-
ter the implementation of slum networking the pri-
ority shifts to elements like health, education and 
employment. This means that in the first instance 
infrastructure is perceived by the community to be a 
primary input needed. After provision of services 
people’s aspirations change and they start thinking 
about improving health, education and employment 
opportunities. So the conventional approach of ad-
dressing health, education and governance first 
needs to be challenged.

In the Indian settlements people rank housing as 
a medium priority in their lives as they do not nec-
essarily see housing as a good to be provided by the 
government. This also challenges the notion of 
housing on its own being able to improve the envi-
ronment and living standards.  As a part of her 
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MPhil the researcher conducted interviews in San-
jaynagar settlement for a smaller sample size of 20 
houses. The MPhil study shows that there has been 
a dramatic transformation in the housing stock of 
Sanjaynagar. The investments have been made by 
the residents themselves from loans, savings, extra 
labour or selling family jewellery after the project
(Parikh 2005). The ‘kutcha’ houses (shacks) are 
now transformed into ‘pucca’ brick houses with 
corrugated sheet roofs and tiled floors(Parikh 
2005). Hence by providing infrastructure the gov-
ernment generated resources in the form of housing 
activity from the community. 

Figure 4. Community preferences for Imizamo Yethu

For the township of Imizamo Yethu the priorities 
before project were housing, water, sanitation, elec-
tricity and roads. After implementation health, edu-
cation and employment once again becomes a high 
priority. So unlike the settlements in India the resi-
dents of Imizamo Yethu put the highest emphasis 
on housing. The mindset being that housing should 
be provided by the government. In fact the project 
brief in the township does include housing along 
with infrastructure. However, this means that the 
government is not using its resources efficiently as 
they could have generated the housing resources 
from the community instead of providing the part 
subsidy for housing. The part subsidy for housing 
instead could have been utilised in another town-
ship for the provision of services.

The common feature in the settlements of India 
and South Africa is that the low income communi-
ties are really seeking hard inputs to improve their 
lives. The phrase ‘hard inputs’ is used to represent 
water, sanitation, storm water drainage, roads, elec-
tricity and then housing stock in this paper. The 
phrase ‘soft inputs’ is used to represent education 
and health inputs.

6 IMPACTS ON HEALTH

The assessment of health improvements has been 
made by using the household survey data for the 
first three indicators discussed in this section. The 
last section broadly covers the perceived health im-

provements as discussed in the focus group discus-
sions. Some of the benefits highlighted from the 
group discussion are difficult to quantify but still 
very relevant and tangible benefits.

6.1 Under five mortality

There are different methods for measuring health 
impacts. The human development index (HDI) is a 
composite index that measures the average 
achievements in a country in three basic dimensions 
of human development: a long and healthy life, as 
measured by life expectancy at birth; knowledge, as 
measured by the adult literacy rate and the com-
bined gross enrolment ratio for primary, secondary 
and tertiary schools; and a decent standard of liv-
ing, as measured by GDP per capita in purchasing 
power parity (PPP) US dollars (UNDP 2005). It is 
difficult to calculate life expectancy at the settle-
ment level which in essence forms the health indi-
cator component.  Hence the HDI or the life expec-
tancy component has not been used for assessment 
of well being in this study.

Young children are more vulnerable to environ-
mental factors and diseases and often do not survive 
beyond a few months or years. Another method 
commonly used by aid agencies is looking at the In-
fant Mortality Rate (IMR) and the Under Five Mor-
tality Rate (U5MR). It has been acknowledged that 
child mortality rates are among the most sensitive 
indicators of human well-being (UNDP 2006). 
However the U5MR is the most widely used meas-
ure of child survival and is expressed as the prob-
ability of dying between birth and age 5 expressed 
per 1000 live births (Hill et al. 1998). The under-
five mortality rate captures more than 90% of 
global mortality among children under the age of 18 
(WB 2007).

For the study the under five mortality has been 
looked at for various case studies. Though, the 
methodology for estimating and comparing the val-
ues are slightly different due to the lack of accurate 
registers for births and deaths available for the three 
settlements of Ramdevnagar, Sanjaynagar and Imi-
zamo Yethu. The information obtained from the 
house interviews has been used to compile the mor-
tality figures as an indirect measure. For Ramdev-
nagar and Sanjaynagar the infant mortality under 5 
from 1986 to 1996 has been added from the sample 
houses to obtain the 10 year duration of ‘cumulative 
under 5’ mortality and then was divided by the 0-5 
age group population in 1996. Similarly for 2006 
the infant mortality from 1996 to 2006 has been 
added and divided by the 0-5 age group population 
in 2006. The reason for adding up the under five 
mortality for 10 years is that otherwise for one year 
the figures obtained are too small to compare effec-
tively. The reason for comparing percentages is that 
in some of the settlements the under five population 
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has increased substantially over 10 years so com-
paring the mortality on its own would not give a 
true picture of improvement or deterioration in 
health conditions. For Imizamo Yethu the child 
mortality for 2002 to 2004 was added up and di-
vided by the infant population (0-5) to obtain the 
percentage infant mortality before 2004 and simi-
larly for the after scenario of 2006. 
This differs from the Brass method which looks at 
the probability of a child dying between birth and 
exact age x, from the proportion of children dead 
among those ever born to women in different age 
groups by allowing for differing exposures to the 
risk of dying (Brass 1964 cited in Kabir 1993). The 
Brass method is based on the assumption that the 
child mortality risks are uniform across the age of 
the mother being used to proxy exposure to the risk 
of children (Hill & Figueroa 1997). This assump-
tion is not always valid and does not take into ac-
count external changes caused by projects like 
Slum Networking.

Table 2. Cumulative under five mortality (CUFM) 
for the case studies

Case 
study

Time 
span 

CUFM 
before 
project

CUFM 
after 
project

%
CUFM 
before
project

% 
CUFM 
after
project

Sanjay
nagar 10 years 20 10 42.56 10.53
Ramdev
nagar 10 years 8 3 22.86 6.82
Imizamo 
Yethu 2 years 3 0 16.667 0

*Based on information collected as part of the researchers on-
going PhD field work

In Sanjaynagar the cumulative under five mortality 
reduces to half when looking at numbers but as 
soon as the percentages are compared the reduction 
appears to be much more substantial. For Ramdev-
nagar the % reductions are also more than 50%. In 
the settlement of Imizamo Yethu in Cape Town as 
the measurement is based on a two year interval the 
numbers are not really big enough especially in the 
after scenario to make the final judgement. Though, 
in all the three case studies mortality has reduced in 
numbers as perceived by the communities.

6.2 Perceived reason for health improvements

The house interviews also had a question on general 
health improvements and all the sample houses had 
to list out their perceived reasons for the health im-
provement. In all the three case studies the majority 
of respondents perceive an improvement in health. 
However the reasons cited for health improvements 
differ in the settlements in India and South Africa. 
In the Indian settlements the overwhelming view is 

that the improvements in health are due to the pro-
visions on services (house to house water, sanita-
tion, roads, electricity, storm drainage). 

Table 3. Perceived health improvement and causes 
for the case studies

Case 
Study

House Perceived
health im-
provement

Infrastruc-
ture leads 
to health 
improve-
ment

Housing 
leads to 
health im-
provement

Sanjay
Nagar

92 out 
of 96 80 78 0

Ramdev
Nagar

97 out 
of 99 92 87 0

Imizamo 
Yethu

94 out 
of 97 89 24 52

*Based on information collected as part of the researchers on-
going PhD field work

For the settlement of Imizamo Yethu in Cape 
Town the perception is that housing and infrastruc-
ture both play a role in improving health. The main 
benefit of housing as perceived by the community 
in Imizamo Yethu is of warmth during the cold sea-
son thereby leading to health improvement. 

6.3 Household medical expenses

Another method of assessing the health condition is 
to look at the household expenditure on medicine. 
This is an indirect measure but does clearly indicate 
if there has been a change in the monetary effort re-
quired by the families to stay healthy.

So for the three case studies information on 
monthly household spending on medical treatment 
was collected for the before and after scenario.

The household spending for the before scenario 
was inflated in all the three case studies to compare 
with the current monthly spending on medical 
treatment.

In all the three case studies the medical spend-
ings have reduced after project implementation. 
Paired T Test was used to test whether the differ-
ence before and after was significant for the case 
studies. For Ramdevnagar and Sanjaynagar the re-
duction in monthly medical spending is significant. 

In Imizamo Yethu medical treatment is subsi-
dised so that the community mostly gets free medi-
cines. The relative spending on medicines is there-
fore low. There has been a slight reduction noted in 
the average medical spending for Imizamo Yethu in 
two years but the difference is not significant 
enough to make a conclusion. However the trend 
appears to show a reduction. The reason for the low 
difference in mean spending on medicine could be 
the fact that for Imizamo Yethu the difference is be-
ing compared over a 2 year span as compared to the 
10 year span in Ramdevnagar and Sanjaynagar.



Table 4. Monthly household medical spending
Case 
study

Average inflated 
monthly medical 
spending before 
project

Average 
medical 
spending after 
project

Land 
owner-
ship

Sanjay-
nagar 617.7Rs./house 323.2

1996 to 
2006

Ramdev-
nagar 675.7Rs./house 326.3

1996 to 
2006

Imizamo 
Yethu 26.33SAR/house 25.26

2004 to 
2006

*Based on information collected as part of the researchers on-
going PhD field work
** Exchange rates as accessed from http://www.xe.com/ucc/  
on 26/05/2007
1GBP=80.57Rs (Rupees)
1GBP=14.1 SAR (South African Rand)

But for Ramdevnagar and Sanjaynagar the re-
ductions are substantial. The money saved on medi-
cines can now therefore potentially be used for sav-
ings, housing upgradation and other activities. So 
the reduction in medical spendings has a flow on 
effect to other sectors.

6.4 Group Discussions
  
Water and sanitation is crucial for improving health 
in low income settlements. The group discussions 
in the settlements of Sanjaynagar and Imizamo 
Yethu brought out a lot of interesting benefits 
which could not be quantified.

Tripathi(1998,2001) has written two books about 
the Slum Networking project in Sanjaynagar in 
which the opinions of the recipient community have 
been highlighted.

“Today we have running water in the house. I 
bathe everyday with soap and take a head-bath 
every alternate day. Previously I used to bathe once 
in 10 days in the open fields using coir cots as a 
cover.” Source: Change After Alliance (Tripathi 
& Jumani 2001)

It is difficult to quantify added dignity but 
household water does allow people more dignity 
and privacy.

As a part of her MPhil research the researcher 
conducted her first focus group discussion in San-
jaynagar and one of the quotes suggests:

“Girls had to spend time disposing waste water 
from the house as boys wouldn’t do this work. They 
can now wake up late and sleep more” 
Source: Group Discussion 2005

There is a gender implication here as women and 
girls spend more time and effort on water collection 
and disposal. Additional sleep for girls is a benefit 
but once again difficult to quantify.

During her PhD fieldwork the researcher con-
ducted another focus group discussion in Sanjayna-

gar. Another interesting comment coming out was 
also about how water could add to the perception of 
belonging to middle class i.e. the “white collar” 
group in society.

“We can bath and clean at our own time. Previ-
ously we used to wear unclean clothes but now we 
are ‘white collar’ people with clean clothes. Now 
we bathe everyday.”   
Source: Group Discussion 2006

Focus group discussions with men in Sanjayna-
gar highlighted the issue of equality and how low 
income settlements also have a right to water and 
sanitation within their houses. 

“Water and drainage is a necessity for not only a 
king but also a pauper.” 
Source: Group Discussion 2006

Similar focus group discussions were also con-
ducted in the Township of Imizamo Yethu in South 
Africa.

“Most people have stomach ache because of 
dirty water at public taps. Public tap point is un-
healthy as people play with dirty things, used con-
doms and other items disposed nearby. So taps at 
home (private taps) would improve health. At mo-
ment women do not go to toilets at night as they are 
outside and it is unsafe on the streets in night. If we 
have toilets at home then we would use the toilets 
more during the nights and stay healthy.”

Source: Group Discussions in Imizamo Yethu, 2006

The first important point raised here is about 
stomach ache which has been picked up as a consis-
tent problem with women living in low income set-
tlements. In the quote from Imizamo Yethu the re-
spondent blames the grim water for stomach ache 
though the settlements in India have attributed the 
stomach aches to the lack of toilet provisions in the 
house. These are the hidden benefits of household 
water and sanitation which are difficult to measure.

The discussion in Imizamo Yethu also raises a 
pertinent point about the benefits of private or 
household services viz-a-viz public facilities. The 
conventional notion is to provide public facilities 
due to either lack of resources, technology, space or 
other constraints. But then it is worth investigating 
whether those solutions are addressing the longer 
term problem of improving people’s lives. For in-
stance in Imizamo Yethu safety is a serious issue 
and providing toilets outside in vulnerable locations 
is not an appropriate policy. It does not address the 
issue of safety for women in nights outside their 
houses. In India having toilets outside raises the is-
sue of the lack of dignity and pride for women. 

Slum Networking proposes individual ie house-
hold services and thereby effectively addresses the 
issue of safety, pride and dignity.



7 CONCLUSIONS

Water and Sanitation provisions have been appreci-
ated by low income communities in India and South 
Africa. The perception studies do show that the 
communities perceive infrastructure and housing to 
be high priority for changing their lives. In India the 
communities construct housing themselves after the 
government provides infrastructure whilst in South 
Africa the residents are provided with housing. In 
both cases though, the communities perceive an 
improvement in health after the respective projects. 
Projects providing hard inputs of water and sanita-
tion can indirectly improve the health, housing and 
living conditions of the residents at costs lower than 
the conventional approaches. The conventional ap-
proaches are based on either providing housing and 
health clinics or concentrating on just softer inputs. 
A holistic approach is required to have a long term 
impact on the living environment.

When working on infrastructure projects in low 
income settlements one should always ask the ques-
tion “how can we provide safe, affordable water 
services for all people?”(Wolff & Palaniappan 
2004). Also another design point to keep in mind is 
about the nature and quality of infrastructure pro-
vided to low income settlements and whether it is 
possible to match up to the quality infrastructure of-
fered to the middle and high income groups by 
partnerships and cost effective solutions. 
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