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Determining Development Of Urban 
Slums With Growth Index Using Sas

Abstract:Improvement in standard of living has remained the basic objective of any democratic nation. The most 
commonly and extensively used measure of economic development is the concept of gross domestic product or 
national income. This concept in per capita terms is crudely used to reflect the standard of living. But the standard of 
living or quality of life is more related to per capita consumption rather than to per capita income or production. This 
per capita consumption, if extrapolated to the slum level, we can derive a systematic indexing technique which will 
help us to understand the development levels of urban slums. In this paper we attempt to develop a composite index 
of development of slums which will mitigate the tasks of government and other public bodies to understand their 
development and hence take the appropriate measures.

Key words:Urban Slums  , domestic product , human settlement ,demographically.

INTRODUCTION:
A slummay be defined as a deprived human 

settlement, which is demographically, economically and 
environmentally vulnerable. Slums are looked down upon 
and denigrated. Extreme overcrowding, high density and 
high levels of mortality and fertility are typical demographic 
features of slums. A large, unorganized sector, low levels of 
productivity and extreme poverty are the usual economic 
features; and the lack of access to basic needs like water, 
sanitation and clean environment, make these areas 
environmentally hazardous [1]. A Slum, for the purpose of 
Census, has been defined as residential areas where 
dwellings are unfit for human habitation by reasons of 
dilapidation, overcrowding, faulty arrangements and design 
of such buildings, narrowness or faulty arrangement of 
street, lack of ventilation, light, or sanitation facilities or any 
combination of these factors which are detrimental to the 
safety and health [2].  

The last two decades has witnessed a large scale 
migration of the rural poor to metropolitan slums. Slums, 
historically have been accepted as a part of the urban 
environment characterizing under-development in the 
developing countries[3]. Improvement in standard of living 
has remained the basic objecting of India's planning. The 
most commonly and extensively use measure of economic 
development is gross domestic product or national income. 
This concept in per capita terms is crudely used to reflect the 
standard of living. But the standard of living or quality of life 
is more related to per capita income consumption rather than 
to per capita income or production.

LITERATURE SURVEY:
CITIES AND SLUMS:

While cities are generators of the nation's wealth 
and income, there are large sections of the poor in cities, 
especially slum dwellers, who are bypassed by the process of 
growth [4]. An urban-urban divide is emerging as revealed 
by the trends in Gini co-efficient of urban income 
distribution encompassing various monthly expenditure 
classes. A critical issue of public policy is thus how to make 
cities inclusive in accordance with the 11th Plan Strategy of 
inclusive growth and provide basic services and access to 
affordable shelter and employment to the urban poor, 
including the dwellers of the slum which manifest the worst 
form of poverty [5]. The backlog and current needs of the 
poor including slum dwellers will have to be addressed along 
with those from future urban growth so as to prevent the 
conditions that led to mushrooming of slums and 
haphazardly grown cities and towns in the past. A strategy of 
guided urbanization will recognize that the urban poor, 
including slum-dwellers, numbering millions at the bottom 
of the pyramid, have a key role in the development of the 
cities. Their number is so large that even a modicum increase 
in their productivity through intervention by the 
governments will mean that the contribution to GDP will be 
huge. The urban poverty issue has been elevated to the 
National concern with a high priority value [6].

MATERIALS AND METHODS:
SOURCE OF DATA & SAMPLING:

The data analyzed here are drawn from a study on 
daily livelihood and social amenities in the Pimpri-
Chinchwad Municipal Corporation (PCMC) area [7]. The 
source population was defined geographically by the 
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boundaries of the PCMC, which includes about 147,700 
inhabitants. A multi-stage selection procedure was used in 
order to survey 35,222 households from slums 
geographically distributed all over the PCMC area, including 
all ethnic and religious communities. Pavement dwellers and 
the squatters were excluded from the study population. The 
PCMC was first divided into wards and then into slums. 
Every household within the selected slum satisfying the 
entry criterion (at least one child under five years old) had to 
be surveyed. 

DATA ANALYSIS:
The data is obtained by designing a questionnaire 

with a unique research methodology. The slum dwellers are 
either present generation migrants or have been living in 
cities for more than a generation. (For the purpose of analysis 
rural-urban linkages, only the present generation migrants 
have been taken into consideration).

To analyze the location of the slums and study the 
demographic profile, we dichotomized [8] the data into two 
different part. The first one contains the details of the slum 
viz., name, pin, sector, Department, ownership, area of the 
slum and C S No. The preliminary analysis helps us to 
understand the population density and co-relate the same 
with the development/productivity of the slums. Not 
necessary, the development and the density are inter-linked 
as several issues may be raised followed by constraints like 
the native population and the migrated population. Hence, 
we deduced the second table which was based on 
ramifications of notified and non-notified slums.

STANDARD OF LIVING: A COMPOSITE INDEX
The different stages in the construction of a 

composite index of standard of living are:
1.Choice of aspects of living to be covered.
2.Choice of indicators for each aspect.
3.Transformation of variables for comparability.
4.Assignments of weight to indicators.

The final choice of aspects of life to be covered is 
found to be normative. In the context of western countries the 
level of pollution could be an important concern, but in a 
country like India, provisions of minimum need like food, 
nutrition, health, housing, education, drinking water and 
infrastructure facilitates would be of much higher priorities 
[9] [10] [11]. The choice of indicators is governed by ready 
availability, in addition to their relevance. In selection of the 
variables the pre-requisites are accuracy, timely availability, 
action orientation, measurability, stability, etc. The selection 
of the variables is constrained to a great extent by the ready 
and easy availability. The choice has also been confined to 
the consumption items both at the individual level as well at 
the society level. Since the variables are specified in different 
units, transformations are performed to render them 
comparable. All the variables have to be appropriately 
normalized in terms of per unit area or population to reflect 
the different sizes of the slums studied. The disparity 
between the best performing and the worst performing slums 
becomes the reference with which we evaluate each slum's 
relative position.

Material &Method: SLUM SAMPLING USING 
CLUSTERING

The Sampling design for collection of data is as 
under. All slums of the district were classified into the 
following four strata according to the slums population; in 
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terms of household [12][13]. The ramification of the slums 
done on the basis of households will help us to extrapolate the 

For each stratum five slums were selected by simple 
random sampling technique. 

For each selected slums data have been collected on 
the following variables: 
1.Toilet Seats
2.Roads
3.Gutters(mtr)
4.Social Temple
5.Water Tap
6.Balwadi/Anganwadi (Primary Education)
7.Electricity Poles 

ANALYSIS ACCORDING TO SIZE OF THE 
VILLAGE AT STATE LEVEL

Tables 1 to 4 present the information on mean and 
standard deviation for various indicators at the ward level 
according to the four strata.

Indices according to the size of slums:
Making the use of this information, the overall 

indices under the four heads i.e. type of type of construction, 
number of toilet seats, roads, drainages, water taps, pre-
primary education, electricity poles have been worked out 
using the following formula[14].

Formula:

W =weight = 

x= value of the indicator

Using the weighing formula for the various 
indicators, a summed Ward 1 table is displayed below as 
follows:

   Impact Factor : 1.9508(UIF)
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Stratum I Small Slums Slums with population less 
than 500. 

Stratum II Moderately Small Slums Slums with population 
between 500-1000. 

Stratum III Medium size slums Slums with population 
between 1000-2000. 

Stratum IV Large size slums Slums with population more 
than 2000. 

 

 Table 1 (a): Ward 1 

Variable/Strata 1 2 3 4 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Toilet Seats 
 

13.90 16.27 13.3 13.53 17.5 11.46 11.03 9.30 

Roads 32.67 51.30 33.85 50.17 27.36 51.63 17.26 28.58 

Gutters 5.4S 11.18 5.39 14.02 3.43 6.44 3.48 11.87 

Social TeMples 4.40 12.46 4.45 13.08 2.82 9.39 3.78 15.77 

Water Taps 15.26 20.00 13.45 13.82 12.12 10.60 11.88 9.85 

Primary Education .30 .46 .35 .48 .36 .48 .52 .50 

Electricity Polls .15 .35 .17 .37 .18 .38 .31 .46 

         

 Table 1(b): Ward 2 

Variable/Strata 1 2 3 4 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Toilet Seats 
 

14.70 14.52 18.02 17.34 21.87 25.12 20.97 22.44 

Roads 39.10 35.21 33.79 31.98 35.10 35.15 35.07 32.52 

Gutters 6.62 7.49 6.73 6.73 7.26 7.03 10.34 4.65 

Social TeMples 6.82 7.46 5.62 5.62 7.51 4.64 6.22 2.89 

Water Taps 15.26 20.00 13.45 13.82 12.12 10.60 11.88 9.85 

Primary Education .30 .46 .35 .48 .36 .48 .52 .50 

Electricity Polls .15 .35 .17 .37 .18 .38 .31 .46 

 

         

 Table 1 (c): Ward3 

Variable/Strata 1 2 3 4 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Toilet Seats 
 

13.90 16.27 13.3 13.53 17.5 11.46 11.03 9.30 

Roads 32.67 51.30 33.85 50.17 27.36 51.63 17.26 28.58 

Gutters 5.4S 11.18 5.39 14.02 3.43 6.44 3.48 11.87 

Social TeMples 4.40 12.46 4.45 13.08 2.82 9.39 3.78 15.77 

Water Taps 15.26 20.00 13.45 13.82 12.12 10.60 11.88 9.85 

Primary Education .30 .46 .35 .48 .36 .48 .52 .50 

Electricity Polls .15 .35 .17 .37 .18 .38 .31 .46 

         

 Table 1(d): WARD 4 

Variable/Strata 1 2 3 4 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Toilet Seats 
 

19.98 19.83 15.79 15.13 16.09 14.40 14.62 13.02 

Roads 22.14 18.41 19.53 19.53 18.08 16.69 15.51 14.27 

Gutters 4.49 5.72 3.83 4.83 3.88 4.58 2.79 4.34 

Social TeMples 3.74 4.89 2.80 3.46 2.59 3.38 1.99 3.18 

Water Taps 15.26 20.00 13.45 13.82 12.12 10.60 11.88 9.85 

Primary Education .48 .44 .50 .51 .50 .65 .48 .48 

Electricity Polls .38 .10 .35 .21 41 .22 .41 .38 

ÓWX

ÓW
É=

1
ó
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Indices at Ward Level:
Following the same methodology the composite 

index has been calculated for each district. On the basis of 
average index for each state, the districts within the states 
have been classified into three categories, viz., above 
average, average and below average. The wards classified in 
the average category are those which are within the 10 per 
cent of the district ward index[15]. The above average 
categories are those which have values more than 10 per cent 
of the state index and those in the below average category 
having indices 10 per cent below the district ward index. 

Algorithm:

1.Initialize the system.
2.Use Proc tabulate to calculate the average size of the 
household and classify them:

PROC TABULATE DATA=FINAL FORMAT=PCT.;
CLASS HYPER REGION;
WEIGHT PWGTQ;
 TABLES HYPER, 

REGION="Region of Residence"*PCTN<HYPER>=“ “  
   ;
RUN;
3.Determine the per capita income for indicator values.
4.Use PROC MEANS to determine mean and standard 
deviation of the various indicators to calculate the 
descriptive statistics:

PROC MEANS DATA=one;
 VAR x y;

RUN;
Following is the output of Proc means when used to 

determine standard deviation and mean of the strata:

1.OR Apply Proc Unvariate for extensive descriptive 
statistics:
PROC UNIVARIATE DATA=one;
VAR x y;
CLASS GroWard 1;
 OUTPUT OUT=Desc N=N_x N_y    
MEAN=mean_x mean_y
STD=sd_x sd_y;

RUN;
Following is the procedure of the output of PROC 
UNVARIATE:

1.Using the weighted Index formula, find out the weighted 
value of every indicator and compare the same with 
benchmarked values: 

W =weight=

1.Categorize the slums depending on the value as above 
average, average and below average.

   Impact Factor : 1.9508(UIF)

4

Variable/Stra ta States 1 

 

2 
3 4 

Toilet Seats WARD 1 10.99 10.54 8.82 7.96 

 WARD 2 11.80 11.23 10.98 9.5 

 WARD 3 7.67 6.51 6.46 5.37 

 WARD 4 12.62 13.89 12.52 13.60 

Roads and Social Temples WARD 1 .14 .15 .15 .24 

 WARD 2 .16 .18 .21 .31 

 WARD 3 .21 .23 .22 .30 

 WARD 4 .20 .24 .27 .37 

Gutters WARD 1 .07 .11 .12 .22 

 WARD 2 .07 .10 .15 .30 

 WARD 3 .05 .09 .11 .17 

 WARD 4 .02 .06 .09 .20 

Water Taps WARD 1 .07 .09 .13 .25 

 WARD 2 .12 .21 .26 .47 

 WARD 3 .10 .11 .14 .23 

 WARD 4 .07 .11 .20 .39 

Primary Education WARD 1 .02 .06 .09 .20 

 WARD 2 .16 .18 .21 .31 

 WARD 3 .62 .63 .64 .67 

 WARD 4 7.67 6.51 6.46 5.37 

Electricity Poles WARD 1 .28 .28 .30 30 

 WARD 2 .68 .69 .70 .74 

 WARD 3 .62 .63 .64 .67 

 WARD 4 .36 .41 .44 .44 
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2.Extrapolate the data to the ward.
3.Segregate the data to determine the development of urban 
slum.
4.Stop.

STANDARD ERROR:
The index is subject to sampling errors because the 

estimates for the different variables entering into the index 
have their standard errors. Table 3a presents the distribution 
of percentage standard error of the variable entering into the 
development index. The result are presented for each stratum 
and combined for 4 stratums. At the stratum level (except 
stratum 1) the standard error of the most of the variables 
indicators are Ward 1 to 10 percent of the true value in 
different states. Whereas for some, especially for stratum 1 it 
is even more than 30 percent. However, at the ward level the 
standard errors of different indicators are below 30%[16] 
[17].

The table below shows the magnitude of percentage 
standard errors of the development index for different states. 
For the overall index at the state level the standard errors are 
within 5 percent of true value and for bigger states, it is even 
much less. However, at stratum level for the overall index it 
is Ward 1 to 10 percent of the true value.

Thus, the result of the overall index should be 
interpreted with these standard errors.

POST IMPLEMENTATION IMPACT ANALYSIS OF 
SDI:

Social Changes in social policies were made to 
address not only the existing social inequity and concerns, 
but also the serious social impacts that accompanied 
economic liberalization and globalization. Using the SDI, 
the NGO's were able to determine the development levels 
and current conditions of the slums with an unarguably 
increased speed and time efficiency. The Programme 
developed has become an umbrella package of social sector 
schemes and programmes that are administered by various 
Ministries and implemented by State/Union Territory 
Governments with the basic objectives of poverty 
eradication and improving the quality of life of the poor and 
the under privileged population of the country [6]. The broad 
aspects covered under the Programme include poverty, 
employment, education, housing, health, drinking water, 
energy to rural areas and welfare of the weaker sections of the 
society.

Interventions for poverty eradication:
Most of the poverty eradication programs can be 

classified under one of the following, (i) self-employment 
(ii) wage employment (iii) food safety and (iv) social 
security. These programmes have to a very large extent been 
helpful in fighting poverty in India.The Integrated Rural 

Development Programme (IRDP) was started in the 
seventies to increase the income of small farmers and 
landless labourers. The beneficiaries were given subsidized 
credit, training, and infrastructure, so that they could find 
new sources of earnings and finally lead to community 
development.
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Sr. No. 

Stratum 

1 2 3 4 

Combined 

1. Ward 1 
8.5 4.4 3.5 4.6 2.6 

2. Ward 2 
11.1 6.2 5.2 4.9 3.4 

3. Ward 3 
13.0 9.0 6.4 4.9 4.1 

4. Ward 4 
16.0 9.2 8.8 9.0 53 
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