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An urban vulnerable world!

For the first time since Independence,  
the absolute decadal increase in popula-
tion in urban areas (at 91 million) was 
more than in rural areas (at 90.4 million) 
between 2001 & 2011. In percentage 
terms, 31.2% of India’s population lived 
in urban centres in 2011compared with 
27.8% in 2001 and 25.5% in 1991.   
Within the country, the biggest trend 
towards urbanization is in southern India, 
where all states except Andhra Pradesh 
have more than 35% of the population 
in urban centres. In Karnataka the level 
of urbanization has increased from 33.9 
percent in the 2001 Census, to 38.57 
percent in 2011. Bangalore alone has a 
population of 87.1 lakhs.1

Indicators of  vulnerability

Environmentally, the city is at risk. 
Contaminants and gases in an urban 
setting are five to 25 times more than 
that of a rural environment; rainfall and 
cloudiness - five to 10% more; fog as 
much as twice as frequent (especially 
in winter); temperature 0.5-2°C higher; 
relative humidity about 2% less; radiation 
15-20% less and winds 20-30% less2 . 
Due to climate change the frequency of 
warm spells and heat waves are likely to 
increase, exacerbating the heat island 
effect in cities where temperatures may 
go up to 10 degrees higher in densely 
populated areas.  Air pollutions would 
also worsen in these conditions.  Thus 
there is increased risk of heat related 
mortality, increase in vector borne dis-
eases, respiratory diseases. 
Also, there is increase risk of floods and 
landslides and damage to homes and 

business, loss of property and income. 
Low lying  areas are susceptible to water 
borne diseases,  increased breeding of 
vectors etc. The cities along the coast, 
also suffer due to  increased salinity of 
water, coastal flooding etc on account of  
projected sea level rise.

Drought in the hinterland creates food 
shortages, where poorer people are 
unable to cope with increased prices 
of food, leading to malnutrition among 
children and women particularly. Further 
the poorer urban spaces are subject to 
increase distress migration from rural 
areas. These are informal settlements 
without access to basic services like 
water and sanitation. In some cities like 
Mumbai, for instance, half of the popula-
tion lives in slums. They are mainly 
located in the low lying areas and along 
the drains.  They are forced to accept 
dangerous and inhuman living condi-
tions, in which any untoward natural 
event is likely to become a disaster. And 
so their vulnerability to Climate Change 
is greater because they have poor 
access to land and live in overcrowded 
conditions in low quality housing, which 
is a result of a complex set of social, 
institutional and economic processes.

From Bengaluru to  
Bangalore & Back!

Bangalore provides a classic example of 
the impacts of city growth, where urban 
landscapes have shown unprecedented 
growth rates, and predominantly rural 
populations have urbanised.3
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A tiny village in the 12th century, 
Bengaluru  grew to a cantonment 
township- Bangalore and earned 
it colours as a garden city and 
the pensioner’s paradise.  In the 
Nehruvian era, the 60s and 70s 
Bangalore became the hub of 
some of the biggest public sector 
undertakings like BHEL, BEML 
and HAL. It also attracted indus-
tries like textiles, aviation, space 
as well as numerous commercial 
and educational institutions. Ma-
jor IT companies and biotechnol-
ogy firms now have a prominent 
base within this city contributing 
to the growing economy of the 
city.4 As of 2009, Bangalore was 
inducted in the list of global cit-
ies and ranked as a “Beta World 
City” along with cities such as 
Miami, Boston, Kuwait.5  The city 
now has a population of over 6 
million and has achieved a dec-
adal growth rate of 47% between 
2001 and 2011.6  

The rapid expansion of the city 
has also taken place at the  
expense of natural ecosystems.7 
Bangalore has seen a rapid 
replacement of its lush greenery 
with concrete and asphalt roads 
and numerous high rises.  It has 
also received the dubious dis-
tinction of being the third most 
polluted city in the country and 
has loads of nitrous oxides and 
other particulate matter in its 
atmosphere, which are trapping 
the heat and contributing to an 
increase in temperature.8 

Slums and fringes

The slum population in metro-
politan slums has been growing 
at a faster rate than the metro as 
a whole. In Bangalore the num-
ber of slum dwellers in a decade 
has risen from 23% in 2001 to 
nearly 30-40% of the city’s cur-
rent population.  The city attracts 
large numbers of migrants in 
search of employment from other 
states most notably Tamil Nadu, 
Kerala and the backward districts 
within Karnataka. Many have 
been brought in as labour for 
construction.  So as the economy 
grows, more and more slums are 
also needed to house the people 
providing services. The services 
work- force includes transport 
workers, masons, plumbers, 
electricians, sweepers, dhobis, 
peddlers, hawkers, cobblers, 
daily wage workers, labourers, 
dhobis etc.  Most women folk 
engage themselves as domestic 
or office helps, or else generate a 
source of income from the some 
cottage industry like making of 
incense sticks or Agarbathis.9

Thus nearly 1.7 lakhs house-
holds crowd into the more than 
400 slums in the city. The loca-
tions of slums are least desir-
able from the habitat point of 
view – low lying areas that are 
susceptible to inundation, quarry 
pits, tank beds, along railway 
lines, near cemeteries, slaugh-
ter houses, etc.  According to a 
project report prepared for the 
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Karnataka Slum Clearance Board 
by the Centre for Symbiosis of 
Technology, Environment and 
Management (STEM),  a third 
of slums in the city are located 
in environmentally sensitive and 
filthy areas, where water stagna-
tion breeds mosquitoes and other 
health hazards. Almost 90% of all 
slum houses are kutcha and semi 
pucca shabby dwellings.10  
The Bruhat Bengaluru Mahana-
gara Palike has recently been 
expanded to incorporate fringe 
areas of the city.11 These fringe 
areas are predominately rural in 
their environs. According to Mr. 
Issac Amruthraj, an activist work-
ing in these areas, 85 zones with 
area characteristics of a village 
have already been considered as 
slums. However to attract devel-
opment of infrastructure services 
under the various development 
schemes, these areas have to be 
“declared” slums.

Improvement of Slums: Declared 
slums  are entitled to land rights 
and certain benefits, including 
infrastructure services like water 
and electricity, toilets, street light-
ing, drains, storm water channels, 
and community bathrooms. Thus 

slum dwellers covet declared-
slum status. Even if such a status 
does not bring in any real devel-
opment, it provides a  little secu-
rity form being evicted.  However 
the process of declaration is a 
lengthy and byzantine mecha-
nism which can take years, if not 
decades. Thus all infrastructure 
improvement by the communities 
themselves are in limbo as the 
conditions of declaration of slums 
( see box), in a way, encourage 
insanitary conditions.

In 2010, the state government 
has made it mandatory for deputy 
commissioners to take approval 
from the secretary of the hous-
ing department before declaring 
any habitation as a slum in their 
jurisdiction. This new hurdle has 
delayed slum improvement and 
people’s access to the  
subsidies.13 

There is  a programme to re-
place  slums in the city with 
pucca apartment blocks. The 
Board is supposed to undertake 
construction of houses for the 
Economically Weaker Sections 
(EWS) of the society at a subsi-
dized rate.14
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Water

The Bengaluru Water Supply and Sewerage 
Board (BWSSB) is the nodal agency that 
deals with water supply and drainage in the 
city.  Earlier Bengaluru depended on its lakes 
and local wells

The Mysore slum areas (Im-
provement and clearance) Act, 
1973  says..
 
..the government may declare 
an area a slum if  a) any area is 
likely to be a source of danger to 
health, safety or convenience of 
the public of that area or of its 
neighborhood, by reason of the 
area being low-lying, insanitary, 
squalid, over-crowded or other-
wise; or
b) the buildings in that area, 
used or intended to be used for 
human habitation are-

in any respect, unfit for human 
habitation; or
by reason of dilapidation, 
overcrowding, faulty arrange-
ment and    design of such 
buildings, narrowness or 
faulty arrangement of streets, 
lack of ventilation, light or 
sanitation facilities, or any 
combination of these factors, 
detrimental to safety, health 
or morals.

The city began to import water from the 
Cauvery river in the early 20th century. The 
Cauvery water supply scheme today has 
reached its 4th stage and is steadily expand-
ing.15  Most of the water pipelines in the city 
are as old as 50 years.16 These pipelines 
have either become corroded or cracked 
making them susceptible to various con-
taminants.  Supply to areas such as Ulsoor, 
Manjunatha Nagar, HAL 2nd and 3rd Stages, 
Murphy Town, Wilson Garden and Koraman-
gala have been found to have unacceptable 
levels of contaminants in water. Further, 
since the supply is irregular, moist surface 
and air within the pipelines provide breeding 
space for the various microbes that enter the 
system through contact with stagnating water 
sources such as puddles or ditches, most 
frequently in the monsoon seasons.
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Drainage and Sanitation

Bangalore’s original sewerage system 
was built in 1922. It covered only the 
heart of the city.  Programmes to expand 
the system to unsewered areas were un-
dertaken in 1950, and after 1960 when 
the BWSSB was formed.17 The system 
uses a network of pipes, underground 
ducts and drains to tackle the sewage 
and in most cases the flow is gravita-
tional. The drainage system of the city 
was never planned, and it grew haphaz-
ardly just like the city.  Site allotments by 
the erstwhile corporation, the Bangalore 
Development Authority and the Slum 
Clearance Board have been made with-
out providing adequate consideration to 
drainage channels. People have also in 
the past been dumped into flood zones 
without being warned.18 The city’s many 
interconnected and fast disappearing 
lakes are also used as dumping grounds 
for partly treated or, for the most part un-
treated sewage from the neighborhoods.

Climate

The climate of the city can be broadly 
classed as the tropical monsoon pla-
teau19 type  and the four main seasons 
that the city experiences are20

a) The cold weather season (December 
to February) – Characterized by a period 
of cool weather, clear skies and a diurnal 
temperature range of 10-14°C.  This 
season also is a period of little or no 
rainfall
b) The hot weather season (March to 
May) – The temperature in this season 
rapidly rises to a maximum of 33.5°C. 
March is typically a dry month with low 
humidity. April and May are months char-
acterized by considerable rainfall and 
thunder. An average rainfall of 160mm 
occurs during this period most of which 
occurs in May.
c) The South West Monsoon Season  
(June to September): Is a moist, cloudy 
and rainy period with a total seasonal 
rainfall of about 490mm.  September 
is the month of maximum rainfall with 
~143mm of recorded rainfall. This is 
also a period of strong and steady winds 
blowing from the South West.
d) The North East monsoon Season 
(October to November) is a moist, cloudy 
and rainy period with a lesser cloud 
cover. Winds are weaker and blow from 
the ENE to NE. The change in wind 
direction from WSW to ENE21  is very 
characteristic.  There is a fair spread of 
rain through the year making roof top 
water harvesting system more viable.



130

The Study:  Habitat & Livelihood
The study chose three types  
of slum settings, 
a) an old slum naturally formed by early 
urbanization. Kader Sharief(KS) Garden 
was chosen as it was an old slum in the 
core of the city. It is marked by cramped 
houses and is proximate to open drains.
b) a rehabilitation or artificially created 
settlement. The  EWS Quarters was 
chosen as those in the quarters were put 
in temporary shelters. The kutcha homes  
provide an insight into the exposure of its 
residents to climatic extremes and how 
the community adapts to these issues 
and
c) a peri-urban settlement, which is now 
urbanized.  Parappana Agrahara has 
been chosen as it represents an ideal 
example of rural to urban transition, 
where the community’s relationship with 
the changes alongwith degradation. 

56 families in KS Garden, 54 in EWS 
Quarters and 43 in Parappana Agrahara  
were covered in a household ques-
tionnaire giving  information on socio-
economic and demographic features, 
access to essential civic amenities, 
climatic changes and some current 
issues, experiences and coping strate-
gies. Episodic information collected from 
these families have also been recorded 
and reported serially by slum eg K1, K2 
for first and second interview in KS Gar-
den. The neighbourhood survey included 
observation visits around the different 
parts of the slum and a focus group 
discussion with about 20 members of the 
community based on a neighbourhood 
questionnaire schedule. After the result 
were tabulated and episodic information 
collated,  a stake-holders meeting was 
held to discuss the preliminary findings, 
and validate the findings.

KS Garden (KSG)
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EWS Quarters(EWS) 

The Kader Sharif Garden Slum is in the 
heart of the city near the busy double 
road and Lalbaug road and is more 
than 90 years old.  One phase of the 
slum has been notified and the land 
has been transferred to the State Slum 
Clearance Board - KSCB.  The next 
phaseI is yet to notified and the case 
is pending in the court.  The slum is an 
old unplanned settlement consisting of 
around 1500 houses.  The main ap-
proach road is at an elevation while the 
interior regions are very low lying. Thus 
the houses closer to the road are at a 
higher elevation and don’t get flooded. 
The more well-to do, have retrofitted or 
re-built their houses after elevating them 
by two to three feet.  This seems to have 
exacerbated the problems of the poorer 
people, as the flooding that they experi-
ence is more severe. 

The slum boasts of a community toilet 
facility, which  is well maintained by three 
persons paid directly from the collections 
from usage.

The slum has numerous kabaadi (paper 
and solid waste) recycling shops.  There 
are many small  transport operators 
closeby which provide employment 
opportunities.  The people are mainly 
early migrants from Tamil Nadu, and 
have settled here for many generations.  
Most people are service workers like 
plumbers, painters, masons, carpenters, 
coolies and drivers. 

The area is close to the Municipal 
Corporation -BBMP office, and about 
200 of them at present work in BBMP as  
peons, assistants, clerks etc.,.  Since the 
slum is close to the KR Market  
(Bangalore City Market),  many women 
retail vegetables in the locality after 
buying the unsold veggies at the main 
market at low prices. Some of the 
women breed chicken, hen and goats. 
The goats feed on the waste vegetables. 
The women also work as domestic help 
in the neighbourhood. The people are 
mainly high schools dropouts, with a few 
degree holders.
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The EWS quarters consists of about 
1600 houses. The settlement is over 20 
year old. It has been notified and people 
have been issued identity cards., though 
they may not be the original allottees.  
The slum is so called because it was 
originally a complex of three storied 
concrete houses under the economically 
weaker section programme. The original 
allottees got rooms of 125 square feet 
each for Rs. 42000/- payable over a 
period of 14 years under a HUDCO loan. 
However the buildings started collaps-
ing after paying the first instalment of  
Rs.2000/-.  

On its collapse, people were shifted to 
tin sheds   which did not  have doors, or 
any amenities. Over time the residents 
made make-shift arrangements for let-
ting out the grey water from their houses. 
Some have dug pits in front of their 
houses. In some of the lanes, residents 
got-together and constructed a drain 

of pipes, leading the grey water to the 
storm water drain on the main road. Two 
waste management units operated by 
Saahas and Center for Social Action, are 
located in the area.

The location is totally devoid of any trees 
and vegetation, and is largely low lying.  
The people are mostly service workers 
comprising painters,  welders,  
carpenters, auto-rickshaw drivers as  
well as coolies and security guards,.  
The women work as domestic help in  
the nearby areas of  Ejipura, Viveknagar  
and Koramangala.

The area is surrounded by middle class 
residences and shops namely   
Samatha Nagar, Koramangala Main 
Road, Passport Office, Bangalore One 
Center etc. Christ University and Infant 
Jesus Church are also prominent  
institutions in the area.  

Parappana Agrahara(PA)
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This is an old village  which has been 
recently integrated into the BBMP limits 
and is still technically a village, and not 
yet notified as a slum. The village is lo-
cated near the Electronics City, or rather 
the IT and biotechnology hub of the city 
that has now come up near the area.  

The main problem of the residents is that 
the Central Jail, which was relocated to 
Parapanna Agrahara on the other side of 
the lake in 2001, dumps all its effluents 
without much treatment into the lakes.  
Around 150 acres of agricultural land 
belonging to this village was acquired to 
start the prison in the 80s.  The area is 
close to the industrial area of Bomma-
nahalli, and most of the male members 
of the family would work in the factories 
and industries there, while the women 
took care of the agricultural work. The 
livelihood of the women was therefore 
dependent on rain and on the lake. They  
therefore lament the deterioration of 
the lake and the environment.  Earlier a 
few families depended on fishing in the 
lakes. Other occupations included weav-
ing.  The current composition of the vil-
lage is mainly migrants from Karnataka 
and Tamil Nadu, who came as contract 
labourers. Now the village has quite a 
few Pourakarmikas ( sweepers) who 
work in closeby areas such as Bande-
palya, Singasandra, Garvebhavi Palya, 
all which have come into BBMP limits 
since last 2010 March.  Many people of 
older generation have not received any 
formal education. Among the younger 
ones, there is a large number of school 
drop-outs.  
There are a few graduates though. The 
village has around 400-450 houses
at a relatively high elevation. Very few 

families have toilets and bathrooms 
inside their homes and open defecation 
is the norm.

Profile of the people interviewed 
The households interviewed were 
conducted mainly with those households 
where access of the local NGOs was 
high, and thus they represented the 
likely client groups of NGOs working in 
the area. Over 70% of the interviewed 
group were women. They were more 
accessible  and were not necessarily the 
“head of the household”. 

In our discussions,  only fifty percent of 
those interviewed gave clear responses 
on whether they had a rural or an urban 
background. A significant number of 
women , said that they migrated due to 
marriage, a few for reasons of employ-
ment. About nine persons in EWS, said 
that they came to secure a good educa-
tion for their children.



134

Livelihoods  & Security 

Most people come into cities to make a 
livelihood. Others to seeks an educa-
tion for their kids. Most of them have 
left behind an agriculture based liveli-
hood. While in general a major reason 
for migration would be displacement 
either by projects or for social reasons, 
the reasons for migration among the 
respondents to our study is indicative 
of the population in these three areas.: 
The remaining residents have been in 
Bangalore for over two generations are 
unable to give a reason for their coming 
to the city, but speculate that it was non-
profitable agriculture. 

Shakeel Ahmed is a 52 year old agri-
cultural worker from Bihar. He owns 5 
acres of land in Bihar on which he grew 
wheat. However with the onset of a 
labour crisis in the state, he could not 
manage. He came to Bangalore with his 
two sons leaving his wife behind, so that 
he could find a job and give the children 
an education. Education is perceived as 
the prime economic mobility instrument. 
Shakeel now works as a security guard 
and stays in the tin sheds of EWS Quar-
ters. Ganesh and his wife Venkatamma  
had no livelihood in Chitoor.

They migrated to Bangalore and had 
to borrow Rs. 20,000/- from a brick kiln 
owner.  Today both of them are working 
in the brick kiln  as well as tend to the 
sheep of the owner, almost as bonded 
labour, in return for Rs. 400 per week 
towards food expenses.In Bangalore, the 
poor  have to be content with whatever 
work comes their way. With all the effort, 
a majority of them earn less than Rs. 

5000 a month. It goes up to Rs. 10,000/- 
per month. 
Even the higher income groups find it im-
possible to get out of the slum and go in 
for formal housing.  Further, due to lack 
of security of tenure, and their inability 
to take significant measures against 
major perturbations individually, they can 
only resort to temporary and make shift 
arrangements.
In terms of occupations, they are usually 
coolies, or service workers.  
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The women tend to take up jobs which 
are part-time, like domestic help so that 
they can take care of their household 
duties. Further the burden of dealing with 
dampness, water logging, heat strokes, 
all climate related impacts falls on 
them.  Vasanthi, is a single parent who 
migrated when agricultural labour was 
scarce in Tiruvannamalai, and has been 
working as working as domestic help for 
about 10 years. She has now taken up 
a house keeper’s job at the Bangalore 
Club. K32  for example is a grocer by 
occupation. She also owns a goat. The 
vegetables left over at the end of the day 

after her business form her goat’s feed.   
Gowramma has been rearing goats for 
the last 15 years. She was also culti-
vating their two acres of land for Ragi, 
Paddy and vegetables, but the land has 
since been taken over. She laments the 
fact that she now has to buy food.    In 
fact food is the major expense, and the 
women in slums are usually seen forag-
ing for job to ease the situation. P19 has 
a small kitchen garden in her backyard, 
where she grows vegetables that serve 
her family’s needs. She grows runner 
beans, brinjals, fenugreek etc. 

Nature of Housing 

Slums in the core of the city, as in Kader 
Shariff  are generally very crowded. 
The living spaces are also very small. 
As the family expands, they creatively 
use whatever space that is available.  
K34 for example rented another room in 
the neighbourhood as a bedroom, says 
that when their son got married, they 
rented another room in the neighbour-
hood, which they used as a bedroom 
and adapted the new  inter-room space  
for drawing purposes, as well as other 
purposes like hanging clothes, resting 

on a hot afternoon. Given the continuous 
retrofitting, slum dwellers, except in the 
extreme cases do not see their huts in 
static terms like khacha or pucca.  They 
are however conscious of the nature of 
flooring, walls, and roofing more clearly 
and are constantly aspiring to upgrade 
these.  In KS Garden the roofing is 
mainly asbestos sheets, flooring and 
walls of cement. Some in KS garden 
even had tiled flooring.  EWS scores 
badly because of the temporary nature 
of tin construction with a large number of 
mud floors.
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The houses of the respondents to our 
study within Kader Sharief were, for 
the most part, pucca. Nine had semi-
pucca dwellings with mud walls that 
increase their exposure to the natural 
elements. The monthly income of the 
respondents who lived in the semi-pucca 
homes ranged between Rs. 1,800 to 
Rs. 4000. K4,lives in completely kutcha 
frame where the roof was thatched and 
the walls were made of mud. He has a 
monthly income of Rs.1000.  One elder-
ly women whose husband has passed 
away and children have abandoned 
her, meets her essential requirements 
through the generosity of her neigh-
bours. The low levels of income in these 
families could account for the houses not 
being renovated in time to stop the  
ravages that nature inflicts on them.  

The EWS Quarters  whose sur-
rounding areas now include the posh 
neighbourhood of  Koramangala, is 
situated near four other slums. It was 
actually a set of three storied structures 
built for  
Economically Weaker Sections  in 1986 
with a Rs 2.23-crore HUDCO loan.  80 
year old, abc_ , who served as the 
watchman for the entire colony, and re-
sided at Block 13 recalls that  the JCBs 
which were sent to clean the drains 
operated carelessly, damaging the 
foundations of the blocks, thus resulting 
in some concrete houses developing 
cracks and eventually collapsing.  But 
the fact remains that owing to poor con-
struction, two to three buildings  
collapsed during every monsoon be-
tween 2003 to 2008. The  
remaining blocks were bulldozed for 
safety reasons.  

Since then the people  have been forced 
to live in tin sheds. In the rains, there is 
heavy leakage of water, which creates 
short-circuits. The electricity is cut off for 
periods upto three days.  The residents 
however accept this, as they fear short 
circuits resulting in electrocution within 
their metal houses. A few homes had 
stone or cement floors, but for the most 
part flooring is  of  mud. The only excep-
tions to this form of housing were two 
residents who lived in Samathanagar, a 
stone’s throw away from and adjacent 
to the EWS Quarters.  Their homes are 
pucca with E8 having mold roofing as 
well, but they are people who have come 
in later and settled unofficially on the 
land and not original allottees. 

Not all who have come in later have 
been able to afford pucca houses. 
Shakeel Ahmed, 52,  a security guard 
in Bangalore, has been living in EWS 
quarters for eight years. He hails from 
Bihar. He was owning 5 acres of land, 
where he grew wheat. Due to a shortage 
of  agricultural labour there, he was not 
able to continue his agricultural opera-
tions there. Ahmed felt that he needed 
to educate his children, and therefore 
he brought his two sons to Bangalore 
and left his wife behind to look after 
the fields. He now lives in a tin shed in 
EWS quarters. During the rainy season 
he protects himself by putting tarpaulin 
sheets on the roof and on the walls.
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Parapanna Agrahara still has a 
rural feel to it. Its housing has developed 
organically  over time, and retrofiited. 
Thus many of them live in pucca houses.   
As they were situated close to industrial 
development areas, many of them have 
jobs in factories and have been able to 
invest in their houses. The exceptions  
are in semi pucca dwelling (P3, P9, 
P25, P27, P30, P34, P38, and P43) The 
income of these respondents range from 
Rs.2500 to Rs.5000, the only exception 
being P38, who having an income of 
Rs.10, 000 did not ascribe to the hypoth-
esis that lower the income, the poorer 
the nature of housing in this locality.  P41 
was the only respondent interviewed 
who lived in a kutcha dwelling. Her fam-
ily’s income was Rs.4000. 

While it follows that in general within the 
studied areas and among the respon-
dents interviewed, the nature of housing 
is not a direct function of the income, it 
has been noticed that people who have 
low incomes tend to undertake fewer 
renovations or retrofitting within their 
homes, making them more vulnerable to 
experiencing harsh weather conditions in 
a more acute manner.  

From both the data, it emerges that the 
coping strategies employed by families 
are a direct function of the kind of hous-
ing that they occupy. In other words, the 
degree of permanence of the responses 
to natural elements may be related to the 
degree of permanence their housing has 
achieved. 

A very important indicator of ways of 
coping became apparent to us when we 
visited the EWS quarters in July during 
the rains to verify some unclear facts. 
Many people have re-done their homes 
by cementing, or upgrading their bathing 
spaces. It seems to be a regular pre-
monsoon activity. Even the government 
works tend to fructify just before the 
monsoon as we saw that a full stretch of 
new tin sheds had been constructed and 
people who were in very old tin sheds 
have moved into these new ones.

Sanitation & Waste
As in other cities, the sewer system 
in Bangalore has been developed in 
stages. Both sewerage and storm water 
flow by gravity beyond the city.22  The 
recently urbanised areas still rely on the 
rural system where the richer folk would 
have septic tanks and  others would 
defecate in the open, and grey water 
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emptied into open fields and plots. P29’s 
situation in Parapana Agrahara is typical. 
Her husband works with an acid factory 
and suffers from chest congestion and 
asthma. The family has an individual 
toilet as they have young daughters.  
Sewage water from their home flows into 
neighbouring open plots, but these will 
soon be constructed leading to conges-
tion. The community has been ap-
proaching the concerned authorities for 
a proper drainage connection for the last 
2 years but to no avail. The house is in 
an interior location of the village and due 
to this is often ignored by the garbage 
collection vans. Therefore she dumps 
her wastes into a neighbouring plot and 
sets them ablaze once a week in order 
to keep the plot tidy.

Within the city, it is widely known that 
the sewerage treatment systems are 
well below par. Despite the expansion of 
the sewerage infrastructure, it can treat 
only 18.6% of the city’s total sewage 
output. Furthermore, in many parts of the 
city, the network of pipes that connect 
the STPS (Seweage Treatment Plant 
System)  to the drainage is missing, 
old or damaged and industrial effluents 
are being let off into storm water drains, 
further impacting the city’s natural water 
bodies.23 

Sewers
Living in over crowded conditions brings 
in its own hazards, primary among them 
is the required intensity of sanitation 
and solid waste disposal facilities. The 
household interviews in the three areas 
revealed that  KS garden, which is in 
the heart of the city and the oldest had 
BWSSB drainage connection, whereas 

in the so called planned settlement 
under economically weaker sections, the 
connections were to open drains in 27 
out of the 54, and 12 households have 
a pipe going to the corner of their own 
shed. In  Parapanna Agrahara, which 
has only recently been brought into the 
corporation, 16 let their grey water into 
open plot nearby whereas the seven 
who had septic tanks for their toilet, 
claimed to let their grey water into the 
same pits.

In EWS Quarters, the tin sheds have not 
been provided with drainage facilities. 
The families that live towards the pe-
riphery of the slum, and those facing the 
main entrance divert the sewage gener-
ated in the homes to the open gutter 
that lines the street.  We also observed 
one family diverting the sewage to a pit 
in the corner of the shed. This pit was 
being cleaned using bare hands by the 
residents of that shed.

Khader Sharief Garden boasts of an 
official sewage connection from BWSSB.  
However since the  lanes are very nar-
row, the cylindrical concrete chambers 
which were constructed in between 
houses, are either too small or at a 
shallow depth.  In the event of heavy 
rains, when overflow levels are reached,     
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low-lying areas within the slum are inun-
dated by a mixture of sewage as well as 
storm water.

Toilets
Due to poor construction and mainte-
nance,  there is seepage of rainwater 
into the chambers raising the level of 
sewage above the inflow mark, result-
ing in the sewage flowing back into the 
toilets, as well as the bath and wash 
spaces in the houses.  It is for this 
reason that 41 persons prefer to use the 
community toilet system. Only 14 people 
have individual toilets using the BWSSB 
facility.   In the neighbourhood discus-
sion, the people estimated that only 400 
houses had internal toilets, whereas 
the 24 cubicle community toilet served 
the remaining 1700 families.  We also 
observed that many children do not use 
the toilets.

The community toilet system here is two 
sets of twelve toilets built by the govern-
ment  in 2005 The toilets are maintained 
by the community. Users are charged 
Re 1 per use, and the proceeds are 
shared by the three persons maintaining 
the toilet.  Once every two months or so 
the pipes get clogged, and the workers 
attend to the problem immediately.

The number of toilets are clearly not 

enough, as there is a huge queue during 
peak hours, due to which the toilets are 
open as early as 4 am. All cubicles are 
kept locked at night, with the exception 
on one disabled friendly toilet, which is 
used in an emergency. The new toilet 
complex gets piped water which is a 
big relief as people do not have to carry 
water, and proper flushing takes place, 
as compared to the earlier 40 year old 
complex.

In EWS Quarters with over 1,512 house-
holds,  a population of 6500 people 
have to use 4 toilet complexes of 10 
cubicles each, half of which have been 
dysfunctional for a long time.  In addition, 
Clogging is frequent, nearly once every 
three days.  Unlike in KS Garden, the 
community toilets are not maintained lo-
cally, rather they have to wait for authori-
ties to fix any problem. 9 out of the 54 
respondents to our questionnaire, have 
made individual arrangements, which 
may not be very sanitary. One of them 
pointed out that the reason for opting for 
individual toilets was safety of the young 
girls of their household.
 
Parappana Agrahara is a village that has 
recently been introduced into the BBMP 
ward limits and  drainage connections 
are virtually non existant. There is no 
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community facility, and a  large number 
of people still do not use toilets of any 
kind.  Among the 45 households inter-
viewed, 13 had their toilets sending their 
black water to storm- water drains, and 
seven into poorly constructed soak pits 
indicating major vulnerability in case of 
heavy rains. 

Disposal of Solid Waste

The disposal of solid waste in Bangalore 
is reliant on collection of solid waste in 
motorized vans. The vans make their 
round daily, and people are expected to 
come down with their waste and deposit 
into the van. Residents in apartments 
generally organize a private door to 
door collection, and from there it is 
deposited into the moving van. Even 
so, many residents even in so called 
middle class localities tend to throw their 
waste into open space/corners. These 
spaces become places for stray animals 
to forage and they are generally messy 
and smelly.  In most slums areas, the 
by-lanes are too narrow for motorised 
vans to come in, and so community bins, 
are provided. Generally the entire space 
around it is quite a mess. The overall 

sanitation situation in all three slums, 
were such that they are very vulnerable 
to rain, and with the increasing unpre-
dictability of rains, particularly extreme 
conditions as are predicted in a climate 
changing environment,  their vulnerability 
is bound to get worse. Thus reducing 
vulnerability of these slums would mean 
improving the sewerage and type of  toi-
lets facilities and the various methods of 
disposal of solid wastes in these slums.  
As far as type of toilet is concerned, the 
data suggests that it has got to do with 
the history of the slum, and the political 
attention it gets. The majority in KS Gar-
den and EWS Quarter are  using paid 
community toilets even when they have 
to pay for it. When we look with each 
slum,  there is a correlation, though a bit 
episodic, showing an upward trend as 
the nature of housing gets better. Thus 
indicating that some families tend to 
incorporate a separate toilet within their 
premises as well alongwith better hous-
ing.  However, in Parappana Agrahara, 
the increase in permanence of dwellings 
does not translate into a better toilet 
facility mainly because of expectations of 
government support in the newly incor-
porated areas.  It is seen that in Khader 
Sharief garden only 14 families have 
individual toilet systems and the income 
range of these individuals range from 
Rs. 4000 to Rs. 60,000, on an average 
higher than other residents within the 
same area. Within EWS Quarters, only 8 
respondents have individual toilets and 
this measure has been incorporated for 
security reasons and is not a function of 
their income.  In Parappana Agrahara a 
sharp skew is observed, indicative of the 
fact that family income is not a function 
of the toilet facilities of the household.  
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This suggests that the facility arises out 
of an infrastructural need and not so 
much by the income in this area.

Thus any plan to build resilience to the 
ill effects of flooding,  would require a 
robust sewer system built by the state, 
alongwith community toilets which are 
focussed on maintenance,  with options 
for sewer connections to those who 
can afford better housing.   Solid waste 
disposal however requires complete well 

organised community effort, as there is 
little incentive for individuals to better 
their own system of disposal. The same 
seems to be true for bathing and grey 
water disposal.

The BWSSB which supplies piped water 
to Bangalore sources it from the Cauvery 
River (about 80% of total water supply) 
and the Arkavathy River (about 20% of 
the total water supply).  In its website, 
the BWSSB admits that the per capita 
water supply at present in Bangalore 
is about 100 to 125 (gross) litres per 
capita per day (LPCD) which is below 
the national standard of 150-200 LPCD 
for a city like Bangalore. However, the 
per capita availability of water for vast 
majority of poor people in Bangalore is 
only about 40-45 LPCD.  The BWSSB 
in order to augment supply to slums and 
poorer areas has been mandated to 
provide bore wells. Thus even the city 

areas like KS Garden and EWS garden 
source a combination of  BWSSB Cau-
very water and borewell water. However 
Parappana Agrahara is mainly reliant on 
two community level bore wells supplied 
by the CMC. 

P2 recalls when she had moved to 
Parappana Agrahara after her marriage, 
the lake had a lot of water. Now it is 
full of weeds. P3 mentioned how lower 
castes were not allowed access to open 
wells in the Reddy locality, and were 
dependent on the lake for meeting their 
water requirements. However since the 
jail has been relocated to this area, the 
effluents from the recently shifted 

Water availability & Usage
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Central Jail, has made the water unfit for 
consumption. 

Compared to earlier when they drew 
water from open wells, they collect only 
what they require from the commu-
nity wells as they now have to ferry it.  
Only 4 families among the interviewed 
people, receive water everyday from the 
borewell close to their homes. Over the 
years, the water level in the borewell has 
gone down. 

P5 has a big synthetic tank in which 
she stores water. She does allow her 
neighbours to use this water in emergen-
cies, but that is rare. But as mentioned 
by P7, the water source is drying up. He 
said that 5-10 years ago, one used to get 
4-5 inches from the bore well, whereas 
today, not even 2 inches is available 
from the same source. The open wells 
have already dried up. This situation is 
likely to get exacerbated due to climate 
change.

The other issue in Parappana Agrahara 
is the presence of salts in the water, 
which forms a thick deposit in the ves-
sels upon heating. Thus the residents 
avoid boiling water. They also cannot 
use geysers or immersion heater rods.

In the EWS quarters, the piped water 
supply near each lane comes from water 
tanks situated near the bore well water 
which is pumped every alternate day. 
The average number of pots of water 
collected range between 10 and 20, ap-
proximating to 50-100 lpcd per capita per 
day. Of the 54 respondents interviewed 
only 6 respondents collected more than 
20 pots of water.  Three of them said 
that they meet their requirement from 
the BWSSB water.  Two families get far 
below the average at 8 and 2 pots of 
water each  This is because the men 
and women are away at work at the 
time of supply.  These families  adapt 
to low supply by bathing on alternate 
days. To make up for the shortfall of 
water,  some of the lower consumers, 
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draw water from  bore wells for cleaning, 
washing and other purposes. Some even 
salvage whatever rainwater they can 
from leaky roofs. The community also 
has to contend with contaminated water. 
E19 mentioned TV9 and other television 
channels filmed the bad quality of water, 
filled with worms and other problems, 
but after all that hue and cry, the problem 
still persists. There is also the problem 
of water mafia who charge the users for 
this free water. Thus they have a vested 
interest in keeping water in short supply.

In KS Garden, people rely mainly on 
Cauvery piped water supply, which is 
limited to alternate days. People have to 
store double their daily requirement of 

water, if not more for emergencies. The 
graph tells us that of the 55 respondents 
in KS Garden, only 14 respondents, 
collect over 30 pots of water which is 
about 120-150 lpcd of water. Of these 
14 respondents, a few like K6 and K16 
capture at about 60 and 40 pots of water 
respectively. However, K4, K12, K38 
and K55 have access to only less than 
10 pots of water every alternate day, 
with K55 accessing only 3 pots of water 
in a day.  In the neighborhood survey, 
we were told that over 50-60% of the 
dwellers do not have a BWSSB Cauvery 
water connection, and therefore they 
have to rely on neighbours for the drink-
ing water requirements

Except for the direct Cauvery water sup-
ply, the water quality from borewell and 
other sources are of low quality. 

Respondents1-56 from KS, 60-1012 from EWS, 116-161 from PA
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The Comptroller and Auditor Gen-
eral has observed that 53% of the 920 
MLD (Million litres per day) of sewage 
generated  by Bangalore is discharged 
directly into stormwater drains and 
lakes, contaminating water bodies and 
groundwater”. The groundwater quality 
in BMR(Bangalore Metropolitian Region) 
was affected due to presence of pollut-
ants in excess of permissible limits”.26

 
Even in such a situation, people do not 
have the means and wherewithal to treat 
the water. Most of the people interviewed 
indicated that they do not boil or treat the 
water. K12 said that the shortage (high 
cost) of kerosene makes it impossible to 
boil water.

Energy

Energy Use is a critical contributor to 
Climate Change. It is also a critical factor 
for development. People, particularly in 
the city,  are completely dependent on 
electricity for lighting and heating as well 
as conveniences. The urban poor who 
have settled into slums in bigger cities 
do have basic access to electricity. The 
Slum Declaration Act provides that slum 
areas should be provided with electric-
ity and other amenities at a subsidized 
cost. Yet there are a few households 
who do not to have independent meters, 
and borrow electricity from neighbours 
by paying them a fixed monthly charge. 
The reason for this could well be a 
disconnection due to default in payment 
or other reasons.  There are cases in 
Parappana Agrahara, where residents 
have not been provided with electricity 
at all.

In the slums, electricity infrastructure 
is very unstable. Open transformers, 
overhead transmission and distributions 
lines, exposed wires etc. ensure that 
every rain brings with it short-circuits, 
and extended periods of power cuts. 
Respondents from the area seem rea-
sonably satisfied with the service except 
for the occasional load shedding. Unlike 
in rural areas, voltage fluctuation is not 
severe and occurrence of extreme low 
voltage is not perceived. A frequent com-
plaint was that when disruption of supply 
does occur, it remains so for around two 
days. In EWS, given their metal housing 
structures, the risk of electrocution is 
high during the monsoons. Thus power 
cuts associated with rains, are accepted 
as a safety measure.  

The usage pattern of the electricity given 
below, shows that the most predominant 
usage is one or two bulb, or fluorescent 
tubes for lighting, a fan for cooling, and 
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TV for entertainment. The mixie  is also 
in popular use. These along with one or 
two dysfunctional fridges, or washing 
machines constitute the top end con-
sumption. Many of these devices have 
been salvaged ( through jugaad) or  are 
hand-me-downs, and are therefore inef-
ficient or in a state of disrepair. 

Cooking Fuel

 LPG is considered the most suitable 
cooking fuel, both from aspiration as 
well as environmental point of view.  

The table shows slum wise, usage of 
cooking fuels.

Of the 55 respondents interviewed in 
KS Garden, only 10 used LPG as a 
source of energy for cooking. In fact, 
within the slum the most commonly 
used fuels were a combination of 
kerosene and firewood. Kerosene in 
limited quantities was procured from 
the ration shops using the special 
card, while the same dealers sup-
plied extra quantities of the same 
product at an exorbitant. Firewood is 
bought from local dealers at Rs.50 
for 12 kilos. In Parappana Agrahara, 
the preferred fuel type for most of the 
respondents was a combination of 
firewood and kerosene. The usage of 
LPG was observed more in this area 
when compared to KS Garden, 27 
respondents out of the total of 45 
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interviewed used LPG either alone 
or in combination with another fuel 
source.

In EWS Quarters, where the re-
spondents were used to a different 
kind of lifestyle in the past years, the 
usage of LPG was seen to be more 
widespread than in KS Garden and 
Parappana Agrahara, irrespective 
of the income of the respondents. 
Here too, only 13 respondents used 
LPG as the only fuel source for their 
cooking needs. 19 respondents of 
the total 54 interviewed, made use of 
LPG as a fuel source, of which, only 
2 respondents used it in conjunction 
with kerosene and firewood.

Those who used different types of 
fuel do so to conserve the more 
expensive fuels, Among the fami-
lies who used LPG in association 
with kerosene and firewood,  it was 
observed that kerosene was used 
in the event of scarcity of the gas 
facility, while firewood was used to 
heat bath water. The same pattern of 
usage was observed in the families, 
which made use of kerosene as a 
fuel in association with firewood and 
other biomass. Kerosene was used 
to secure the cooking demands of the 
family, while bath water was always 
heated using the firewood.

However, the system has its own set 
of issues. The supply of kerosene 
through the ration card is limited to 7 
litres per family per month. Unscru-

pulous practices by the dealers mean 
that the family does not get even 5 
litres per month of the resource. They 
are forced to procure the kerosene 
then, at exorbitant rates that tax the 
family’s already meagre incomes. In 
order to deal with this issue, some 
families use the limited amount of 
kerosene provided initially, and then 
switch over to firewood or other bio-
mass, to meet their cooking demands 
for the remainder of the month. The 
usage of firewood however, is ham-
pered in the monsoon months, where 
setting an open fire is not a viable 
option. The families then rely upon 
the black kerosene market to meet 
their demands.

Among the people we interviewed, 
LPG was not pre-dominant. They 
cited reason of lack of funds, and 
space. The decision is however 
influenced by the fact that organic 
waste and other material is easily 
available. This is supplemented with 
firewood and Kerosene stoves.  In 
all the three areas  therefore  poorer 
people resorted to inefficient burning 
of natural resources, either due to 
lack of resources or their nature of 
accommodation. Praful Bidwai in his 
book “An India that can say yes”, in 
fact recommends distribution of sub-
sidised if not free LPG to the poor, as 
he believes it has a multiplier effect 
both in terms of health and develop-
ment,  as well as in terms of climate 
change.
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Transport

The main public transport is the bus 
service of the Bengaluru Metropolitan 
Transport Corporation (BMTC). Till 
recently these services predominantly 
served the main routes, with change-
overs at key points like Majestic (Kem-
pegowda Bus Stand), Shivaji Nagar, 
City Market etc. Thus cheap second 
hand two wheelers, autorikshaws (three 
wheelers) became the preferred mode 
of transport. Most poor people took to 
walking to the feeder points or to two 
wheelers if their place of work was close 
enough.

Khader Sharief Garden is located be-
tween the busy thoroughfares of Double 
Road and Lal Bagh Road. Thus while 
no bus comes into the slum, there are 
a large number of buses available at 
the feeder points. The roads inside the 
slums are too narrow for the buses, but 
numerous autos are seen plying up to 
the periphery of the slum.

EWS Quarters is located opposite the 
Bangalore One Center feeder point at 
Koramangala, where there are a lot of 
buses. The slum is accessible to emer-
gency services like ambulances, fire 
response services and other vehicles. A 
good collection of autos also ply in the 
bylanes.

The village of Parappana Agrahara, is 
however a few kilometers from the Hosa 
Road Junction which is the feeder point 
on the route to Electronics City. There 
are regular buses at the feeder point, 
but those that ply to the village  are 
plenty, buses into the village are erratic, 

every two hours or so. Private bus/Van 
services or autos are also very limited

The most preferred mode of transport 
in KS Garden was walking to the place 
of work, followed by the usage of the 
public bus systems. Within Parappana 
Agrahara, which is a place constrained 
by the lack of access to public transport 
services, the respondents either tended 
to walk or use their private modes of 
transportation. In EWS Quarters, inter-
estingly, it was observed that 40 out of 
the total of 54 respondents interviewed 
tended to walk to their place of work. 
The usage of privately owned vehicles 
was also not restricted to the people 
with the highest income. In all the three 
areas, among the people who com-
muted daily using a privately owned two 
wheeler was the most common. There 
was no individual among the interviewed 
who owned a 4-wheeler.
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This graph tries to draw a relation be-
tween the distance travelled to work and 
the mode of transportation preferred by 
the respondents. People travelling longer 
distances tend to rely more on the public 
transportation system ranked 3, the 
people who travelled shorter distances 
walked to their destination for the most 
part. People travelling medium distance 
for regular jobs or small businesses, 
prefer using rented auto-rickshaw or 
their own two wheeler. The two wheelers 
are the very cheap second-hand ones, 
which may be inefficient from the fuel 
consumption point of view but given the 
short distances they have to travel, there 
is no incentive for them to acquire more 
efficient vehicles or spend money on 
maintenance 

It may be noted that in Parappana 
Agrahara, a vast majority of the people 
interviewed had only short distances to 
traverse, and therefore preferred walking 
or cycling as an alternative to the erratic 
bus service within the area. In EWS 
Quarters also, a large majority of respon-
dent families had shorter distances to 

cover and as such the preferred mode of 
transport was by walk or the bus. In this 
slum, however, the distance travelled by 
the respondent dictates the ownership of 
a vehicle as seen from the graph. This 
pattern differs from what was observed 
in the other areas surveyed as in both 
KS Garden and Parappana Agrahara, 
the ownership of a vehicle was deter-
mined by their income
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Health Impacts of Climate Change
There are several environmental factors 
which dramatically influence the health 
of the marginalized urban population. 
For example the incidence of chikungu-
nya among the persons interviewed was 
startling  In 2011, the year in which this 
study was beng done, the incidence of 
asthama and conjunctivitis in Parappana 
Agrahara was also abnormally high. 
The most significant causes of ill-health 
seems to be the poor sanitation facili-
ties, and dampness, heat and congested 
conditions. Climate change effects like 
heavy precipitation, extremes of temper-
ature add to unsanitary conditions like 
overflow of sewerage, damage to water 
and sewerage pipes, accumulation of 
water and degeneration of water bodies, 
contamination of open drains or collec-
tion of solid waste. 

In the KS Garden slum, even in the ele-
vated houses, dampness seeps through 
the floors, leaving children particularly 
vulnerable to colds, and chest infections. 
35 year old K26, for instance, lives in a 
low lying house. Even in the slightest of 
rain, her house is affected and the walls 
get damp. She works as a house keep-
ing staff in the Bangalore Club. As her 
job brings her in close contact with dust 
and water, her living conditions make her 
very prone to cold, cough and fevers. 

A large open storm water drain runs 
close to this slum. There is a lot of 
stagnant grey to blackish water in the 
drain which makes it an ideal breeding 
ground for mosquitoes. Indeed, the com-
munity has also had a recent outbreak 
of Chikungunya over 2008 and 2009, 

with very few individuals spared from 
infection. People in KS Garden are the 
most affected, perhaps because of over-
crowding, and possibly because of the 
way in which the sewage is connected. 
Multiple members in a single household 
have been affected. For example, all the 
family members of K10 were affected. 3 
females and 2 males were affected from 
the family of K29. 3 females and 3 males 
were affected from the family of K48. 2 
females and 3 males were affected from 
the family of K49.  Chikungunya affected 
more  females in all three locations.
The newspapers had reported outbreak 
of Chikungunya in June 2008 in Banga-
lore.  Since then, every year there have 
been reported cases of Chikungunya 
and Dengue27

 

Health Data
Diseases related to quality of air: 
Eight chronic asthma patients,  
Conjunctivitis 33, Pnemonia-1,
wheezing 1,

Water related diseases : Typhoid 18, 
Dysentery 3, Diarrhea 4,  
Hepatitis-A 1,

Vector borne diseases: Malaria 4, 
Dengue 7, Chikungunya 73,

Infections: Fevers 23, four  
reported it as common among their 
children,  Cold & cough 7 with three 
reporting it as common among chil-
dren, worms 1,

Others: Lice 3, Skin 3, sugar 2, BP 
1, Heart 2, jaundice 1, chicken pox 1, 
cancer 1 
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Within EWS Quarters too, the situation 
is no different. A large open drain which 
runs close to this slum is also used 
as a waste dump yard. Further many 
residences have had to resort to having 
individual toilet connected to soak pits 
outside their house. Since they have 
to be cleaned regularly, they are not 
properly sealed. Most families also dump 
their grey water nearby. Thus this leads 
to a concentrated breeding of disease 
vectors. As in KS garden, in EWS too 
there was a major outbreak of Chikun-
gunya.

In the fringe of Parappana Agrahara 
there is practically no drainage system. 
Many houses simply let their sewage into 
a neighboring empty plot of land, if not 
directly into the lake. A few houses have 
built soak pits. The effects of such prac-
tices are only getting worse as more and 

more plots are developed. Now that the 
area has been brought into the BBMP, 
there is an expectation of a sewerage 
and drainage system. But till then the 
situation is fast degenerating, what with 
extremely high levels of sewage, both 
grey and black into the lakes. The highly 
eutrophic effect from the nitrogenous 
sewage has resulted in 4 to 5 feet matte 
of thick weeds on the surface of the lake. 
The lake has also become a breeding 
ground for mosquitoes. 24 year old P8 
who works as a pourakarmika (sweeper) 
with the BBMP, says that due to the 
rigors of her job, her nose gets clogged 
and that she often has cough and chest 
related difficulties. This is exacerbated 
as at her home, she is plagued by mos-
quitoes and has to use mosquito coils 
to repel mosquitoes through the night. 
She feels that as long as the sewage 
water from the jail is let into the lake, 
the mosquitoes will not reduce in their 
numbers around this area. So bad is the 
situation that many residents feel that 
instead of trying to re-vitalise the lake, it 
should be filled up, much like other lake 
areas in the centre of the land hungry 
city. P4 seems to be the lone dissenting 
voice and she feels that the vegetation 
cover of the area needs to be improved 
and that the mosquito menace would be 
curbed only if the lake is revived and the 
sewage inflow into the lake from the jail 
is stopped.

Another important health hazard is the 
gradual increase in heat. While Banga-
lore, which was known for its salubri-
ous climate, seems to be victim of the 
heat island effect caused by increasing 
construction, climate change is likely 
to make it worse. The biggest sufferers 
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would be people living in these makeshift 
tin sheds, as they are in EWS quarters, 
as they feel the heat more acutely, and 
have reported very high incidence of 
heat stroke. E6 for example cannot use 
the fan because the bamboo where is 
fan was fixed has started to crumble. 
All family members suffer from rashes 
on the skin due to excessive heat. 
Therefore they sleep outdoors at night 
which again makes them targets for the 
mosquitoes.

Issues of health are closely tied to belief 
systems, and folk remedies. In order to 
test whether some of the changes of 
health status are attributed to extraneous 
origins and whether people have contin-
ued to take recourse to folk medicines, 
with what result, the respondents were 
asked to about religious beliefs affecting 
the health. It was generally found that 
except for Chicken Pox, most people 
clearly attributed degeneration of health 
to environmental and job conditions. In 
the case of Chicken Pox, there were a 
few families who paid obeisance to a 
Mother Goddess. Most persons did not 
say that they consulted a doctor at the 

onset of any ailment. Some did take 
recourse to herbal remedies. A few of the 
respondents resort to use of traditional 
remedies particularly various forms of 
kashayams indicating that resilience 
could be built around self-treatment. 
For example, K3 considers consuming 
de-worming tablets as a remedy for most 
common ailments, suggesting that her 
experience is that most of the ailments 
are relating to feacal contamination. K24 
on the other hand specifically mentioned 
taking ENO for most common ailments, 
which suggest that they have to do with 
stomach-related ailment and flatulence.

Most waited out the first few days, before 
consulting a doctor. This indicated that 
the costs and accessibility could be a 
determining factor. All this, albeit in a 
limited way suggests that a public health 
system which is free and efficient, and 
local is needed.



152

Perceptions to Climate Change

All respondents, without exception had 
no understanding of climate change. 
There is however the perceptions that 
these are environmental changes. In the 
study we elicited their perception of tem-
perature changes and rainfall patterns, 
ground water levels as perceived by 
water in the borewells. Other issues like 
flooding or water logging, and changes 
in water quality and quantity, provided 
us with an insight to their perception of 
issues which are major long term indica-
tors on impact of climate change.

Some of the people had specific percep-
tions of environmental change. P3 of 
Parappana Agrahara says “15- 20 years 
ago, the area used to witness what we 
call “Jadi male”, which is characterised 
by continuous drizzles over 2-3 days. 
This phenomenon which used to occur 
at least 4-5 times in a year is completely 
missing now. She says that today the 
rain pours heavily and then stops 
completely”. Most migrants from harsher 
climates do perceive the changes as 
manageable. E4 in EWS quarters is from 
Uttar Pradesh. He did not find Bangalore 
weather conditions to be extreme either 
in terms of temperature or rainfall. He 
is more concerned with the vulnerability 
that the tin sheds bring, when the place 
heats up in summer and the roofs tend 
to blow off in storms.

P30 does tend to compare the clean 
green atmosphere in her villages with 
the rapid changes in her neighbourhood 
as the lake is now overflowing with sew-
age, impacting the health of the people 
living near it. She remembered the 

pristine beauty of the lake, which used 
to overflow with rains. She remembers 
a time when fishing was a widespread 
practice among the community in the 
waters of the lake. She says that while 
fish still thrive beneath the weeds, many 
have been killed due to the extensive 
pollution of the lake waters.

Today rains have decreased. She also 
notes that when in the olden days one 
open well sufficed for the entire village, 
today-two bore wells as well as the tank-
ers that occasionally come into the vil-
lage are not enough to satisfy the water 
demands of the community.

The following is a tabulation of descrip-
tions of respondent’s perceptions about 
temperature variations in temperature 
changes over a period of 20-30 years
A significant number of respondents 
when asked to describe the changes 
said that they did not observe any 
changes, except in EWS where the 
increased heat is palpable as they live in 
tin sheds.
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Perception to Changes  
in Rainfall:

We also asked the respondents if they 
had noticed any change in the rainfall 
patterns over 20-30 years. The following 

table details the responses received.
K21 has identified that June rains are 
now erratic. K11 says flooding is due 
to overcrowding & concretization. K20 
feels that because of erratic rains new 
illnesses have been seen and is also 
a problem for the homeless. Because 
of overcrowding there is no free flow of 
wind. 
P3 says that 15-20 yrs ago there used to 
be Jadi-Male which is rains (drizzle) over 
2-3 days continuously for 4-5 times a yr 
this is missing completely now.
P30 says that the lake was overflowing 
when it used to be regular and each 
shower had a name.
Kumaresh from KS Garden at the Stake-
holders meeting mentioned that earlier 
there used to be Jadimale (a continuous 

drizzle lasting over 2-3 days).
All respondents from EWS Quarters, 
who for reasons already mentioned 
experience the ravages of weather, more 
acutely noted that there has been an 
increased in the rains accompanied by 
heavy winds. At the time of the survey, 
the team met a gentleman whose hand 
was injured because of the flying sheet 
in storms, and a young mother of a 
week-old infant who went into shock 
because of the same event.

Perceptions to Changes in 
Events of Flash Flooding:

Flooding and water logging, in Bangalore 
is generally attributed to urban interfer-
ence with natural drainage. K11spoke of 
concretization of pavements, while K21 
said that chambers and sewerage line 
were responsible for reducing flows and 
the degeneration of the lake systems of 
the city. These are exacerbated by the 
poor housing as experiences by leaky 
roof and walls and low lying terrains on 
which the poor in the slum have settled 
down.

The incidence of water logging within 
communities and the city as a whole 
made us also ask the respondents if 
they have noticed any changes in the 
patterns of flooding over time.

All residents of Parappana Agrahara did 
not notice any water logging as the 
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village is at a higher elevation and the 
two depressions form the Parappana 
Agrahara Lake and the Kudlu Lake. The 
deterioration of the lake however could 
cause major flooding issues in the village 
in the future. When asked about such 
a hypothetical scenario, the villagers 
said that the immediate concern was 
the mosquitoes that breed in the lakes 
and that they would prefer filling up and 
reclaiming the land rather than review 
the lake.

Perception to Changes  
in Quantity of Water

E25 used to buy water from close by 
area since there where not many taps.
P3 inspite of water being present in 
wells, was not allowed to use it because 
they belonged to a lower caste.
E40 observes that they felt water was 
more now because earlier there were 
few wells, so there was less water, now 
there are plenty of borewells and Kaveri 
water. K13 who feels less water is avail-
able now is because rich people use 

more water.
K20 also feels that water is less now 
compared to previous times when they 
used to travel a distance to fetch water, 
which was more abundant.

Most of the respondents who were wom-
en were acutely aware of the water situ-
ation in most areas. Within KS Garden 
the issue seems to have worsened when 
the pipes have been laid down for water 
and the residents feel that the water 
made available to them via these chan-
nels is not adequate. 31 respondents 
of a total of 55 have stated this as a 
change they have noticed over the years 
with respect to water quantity. Within 
EWS Quarters, the water availability 
seems to have been a persistent prob-
lem and 41 respondents mentioned it as 
such in our study. A majority of people in 
Parappana Agrahara feel that there is no 
point in worrying about changes; rather it 
would be more prudent to find ways and 
means to make do with what is currently 
available.

Changes in the depth of 
bore wells in the community
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Within EWS Quarters and KS Garden 
none of the respondents had noticed any 
particular change in depth of borewell 
water. Only persons from Parappana 
Agrahara were aware of the borewell 
issue. This is perhaps because the bore-
well as the only current source of water 
and are still quite rural in their outlook.  
But getting increasing urbanized, many 
residents translated the lowering of the 
borewell water level to “more bore wells 
are needed to satisfy the demands of the 
entire village”.

Perception to Changes  
in Quality of Water

P30 observes that previously rain water 
filled the Parappana lake, but now sew-
age, effluents are let into the lake, due to 
which lots of fish have been killed.

P3 observes that many of the open wells 

have dried up or covered.

E21, E22, K13 and others have ob-
served worms in water and bad odour in 
water.

There seems to be deteriorating water 
quality. In EWS and KS Garden where 
the communities have access to piped 
water, the perception is that contamina-
tion by sewerage causes such contami-
nation. In Parappana Agrahara, the issue 
is salinity of water from the bore well.

Reasons attributed to  
the changes

A large majority of people from both KS 
Garden as well as Parappana Agrahara 
were unable to state a definite cause 
to the changes. These were also the 
people who had not noticed any change. 
In EWS Quarters, a community that has 
been affected by corruption, bureaucratic 
dealings linked with their housing issues, 
attributed these changes to governance 
issues.
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Impacts & coping mechanism 
to climate change

Most of the indirect adverse effects of cli-
mate change are such that they cannot 
be mitigated through individual action – 
more frequent water logging for instance 
or the increase in disease vectors and 
the more direct exacerbation of existing 
problems like mixing of sewage with 
fresh water or rain water.  For example 
there is increased contamination of 
ground water. This impacts the borewells 
which the CMC and BWSSB have re-
sorted to in order to supply water to the 
poorer areas. Private wells dug by those 
who can afford it, are generally deeper, 
and such middle class households 

generally have access to Cauvery water 
for their drinking and washing needs.  A 
recent report of the CAG (Comptroller 
and Auditor General of India) for the year 
ended March 31, 2010 says that the ex-
isting sewage network covers only 40% 
of Bangalore Metropolitan Region (BMR) 
and the sewage treatment plants receive 
only 47% of the sewage generated, “The 
remaining 53 per cent was discharged 
directly into storm water drains and 
lakes, contaminating water bodies and 
groundwater”.

Another issue is that Corporations 
are more comfortable with centralized 
systems of delivering water, sanita-
tion, and the building rules prohibit any 
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other forms of decentralized black water 
disposal. Several models like DEWATS 
(Decentralised Waste Water Treatment 
System) or Dry Latrines are implement-
able particularly in the newer areas 
brought under the Corporation. A case 
in point is Parappana Agrahara, some 
households want to set up septic tanks, 
as the larger centralized sewerage, will 
take a long time coming.

Further, the problems with centralized 
systems are that they are generally 
inadequate. In KS garden for example 
inadequate sewerage facilities can 
create disasters in times of stress like 
higher rainfall and clogging of drains, 
accumulation of water.

Thus those having so called better 
sewerage facilities do use more higher 
means of coping with floods, like placing 
temporary barricades on the entrance 
of home to restrict inflow of water- 7 
rank, raising the level of the doorstep 
using cement -8, and raising the level of 
the entire home to prevent future flash 
floods rank 9. Very few peak at 10 which 
means they do not require to do anything 
for flooding. The highest incidence is 
Parappana Agrahara, as overall there is 
an outlet of the drainage into the lake, 

due to more open spaces, as well as the 
fact that open defecation takes place 
outside the habitation area.

EWS which is an example of poorly 
maintained facilities is worse affected 
with the only exception being a house-
hold with high income as well as a 
relatively new occupant on open land in 
the periphery.

Most people have somehow coped with 
the impacts of climate change, and 
they relate to it as they do to all kinds of 
environmental and social impacts. While 
it cannot be said to be “adaptation” to the 
perturbations, these measure none-
theless indicate the manner in which 
individual households tend to respond as 
well as point to more specific proximate 
action that can be taken.
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The following households have modified 
their houses to avoid the floods.

E28, E29, E30, E2 have elevated their 
door step, and cemented the floor.

Leakage through the roof is avoided by 
collecting water, they have placed tyres 
on the roof so that the tin sheets dont fly 
off. E21 has put a shamiana to avoid the 
water from the leaking roof.

K37, K39, K42, K43 have constructed a 
small wall 1ft at the doorstep to prevent 
water from entering, house has been 
repaired, floors are cemented.

K55’s house is leaking so they have kept 
plates where tiles are broken.

K31 just bails out water. A family in KS 
garden places large vessels on their 
roof. The water is then bailed out or used 
for cleaning. In EWS Quarters, a family 
has extended their tin shack with a wall 
of hollow blocks and asbestos roof. They 
have also built a toilet with a soak pit 
very recently. They use this extended 
room during rains especially in the night.

E28’s husband works with decorators, 
which provides Shamianas on hire. 
Some of the clothes from discarded 
Shamianas have been used inside four 
of the tin shed in EWS neighborhood, 
to reduce the summer heat, and protect 
them from rain. She collects rain water 
at one end of the sheet and uses it for 
washing.

E4 says that they have to stay outdoors 
and children are not able to study due 
to the excessive heat. K33 used cotton 
buds in her ears to “keep out the cold”. 
She is also used to betel leaf eating, 
which provides heat (because of the 
chuna used). Likewise, most of the 
people we spoke did not have specific 
strategies for coping with the cold. The 
responses typically varied between 
“we do not do anything about it” to “we 
use sweaters, shawls and other warm 
clothing” or “We drink a lot of tea and 
coffee to bear with cold”. One family at 
KS Garden, has fitted their home with a 
500W incandescent bulb.
 

E21, E27,E28, E31 have used a shami-
ana inside the house.
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Similarly E22, E23 have used Tarpaulins 
to cope with the heat

The measures to prevent disasters 
are also make shift. For example the 
response of those interviewed on mea-
sures adopted to prevent fatal disasters 
during flash floods.

Measure taken to secure children and 
family members from excessive damp-
ness of walls and flooring monsoons.
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Learnings from the study
The aim of the study was not so much to 
determine the extent but to understand 
the nature of vulnerability to climate 
change.  We were however not able 
to separate the vulnerability to climate 
change from the other intertwining 
vulnerabilities. This meant that we could 
only explore the interlocking issues and 
learn about areas of adaptation that go 
beyond climate change. 

The predominant vulnerability of people 
living in the slums under study is water 
logging and flooding. This has direct 
impacts on general health particularly 
of children who are prone to allergies 
resulting in colds, asthma etc. The other 
impact is on vector borne diseases, par-
ticularly Chikungunya.  In all the areas 
surveyed, the incidence of such dis-
eases particularly during epidemics is far 
higher than for the general population.

The vulnerability of the slum habitat 
relates primarily to elevation and natural 
drainage of the slum.  And adaptation 
to this vulnerability correlates primarily 
to the specific history of intervention by 
political events and patronage. Another 
factor is NGO intervention on issues of 
tenure, and specific problems like water, 
amenities like toilets etc.  An important 
indicator of vulnerability is the nature of 
housing. While it is generally true that 
income and status has a lot to do with 
the kind of houses people possess and 
the kind of drainage they use, the more 
significant operand has been the de-
velopment programme, and interaction 
with the slum development/regulating 
authority.

Though people generally build their 
own dwellings, their vulnerability stems 
from the fact that they cannot choose 
a good location, and have to make do 
with what is there to be occupied. The 
newer entrants would go by the rent 
or unofficial payments they can afford. 
Once settled, the incremental nature of 
improvement of habitat and housing is 
a creative function, where people use 
whatever resources they can muster in 
their environment. The extensive use of 
plastic sheets, gunny sacks, used flex, 
or buckets, plates to ward off the water, 
and then resorting to physically bailing 
out water, raising barricades of one to 
two feet height etc is a testament to the 
resilience, or more correctly struggle of 
people against the elements.  That this 
is likely to get worse in climate change is 
not in their radar, but they have per-
ceived a change in the pattern of rains. 

Most vulnerable are those who have 
mud flooring, this combined with poor 
drainage of grey water in the neighbour-
hood, makes any kind of perturbation 
extremely intolerable. They are the poor-
est and cannot afford to fall ill. 

Women are most affected by and the 
burden of recovering from water logging 
– namely swabbing, bailing out water, 
dealing with overflowing mori  mainly 
falls on them. They are also affected by 
contamination of water. Overall most 
women we interviewed said that the situ-
ation with the water has been improving. 
This is mainly due to the fact that they do 
not have to fetch water from the dis-
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tances that they used to, or that arrange-
ments have been made, sometimes 
locally, to bring the water points closer 
home. To that extent, the BWSSB has 
been making changes, bringing piped 
river water, or digging more borewells 
with local storage tanks.  The mainte-
nance of these are very precarious, and 
the women complain of foul smelling 
water, and even worms in the supply.  

In the newer areas, namely in the peri-
urban fringes, women perceive a loss 
of traditional livelihood options like goat 
tending, agriculture, kitchen gardening, 
as their habitat gets increasingly urban-
ized and polluted. Extremes of climate 
events would perhaps make this worse.

A similar learning arises from the paucity 
of firewood.  While subsidized kerosene 
is provided at ration shops, these are 
not sufficient, and its supply entails a lot 
of leakages. In our study we found that 
people make up that shortfall by using 
firewood stoves, where they use all kinds 
of waste from the environment, many of 
the substances quite toxic, when burnt. 
Most people do not use LPG as their 
spaces/huts are not designed to house a 
stove attached to a cylinder. Perhaps the 
one-piece stoves, distributed free would 
take care of their special and safety 
concerns. 

In the area of health impacts, we looked 
at practices. While people do tend to 
make offerings and prayers to recover 
from illnesses, these actions seem to 
be more out of “abundant caution”, as 
they go in for different forms of treat-
ment. First preference would be different 
types of home remedies like kashayams. 

The second is buying medicines off the 
counter. The doctor is not the pre-
ferred course of action, as they are not 
proximate and involve travel and medical 
costs. Most helpful adaptation would 
therefore be more information on oncom-
ing epidemics, increasing instances of 
viral attacks, so that people can appreci-
ate the nature of the symptoms. And 
of course, a low cost, friendly Primary 
Health Centre would be most welcome 
and effective.
 
An important vulnerability arises from se-
curity of housing tenure. We have seen 
higher mobility in EWS quarters, where 
people had legal titles and identities. As 
soon as people become better off, they 
tend to shift out to a better location. Thus 
the poorer persons tend to stay on and 
live with the mud floorings, and leaky 
roofs, and do patch-work with whatever 
resources that they have. So even in 
areas where there is high mobility, those 
who are left behind are increasingly 
those who are poorer and therefore con-
centration of vulnerability is both in terms 
of conditions as well as income.

In Parapanna Agrahara, the people 
are more rooted in the area, and they 
have traditional occupancy rights, and 
traditional forms of livelihood. Here most 
floors were cemented, and asbestos 
roofing, save one or two of the poor-
est who have to do with mud floor and 
thatched roofs. 

In Khader Sharif Garden, which was 
actually occupation of private land a long 
time ago, most floors would be cement 
and roofs tiled or of asbestos. Here there 
is a little mobility and excessive crowd
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ing.  Thinking of mobility and crowding, 
many of the fresh migrants into the city, 
work in familial network, and therefore 
crowding into existing spaces in the old 
slum areas.

As migration to cities is bound to 
increase, partly due to climate change, 
capacities would be stretched, and 
the poorer incoming lot would get into 
spaces like the old run-down sheds 
in EWS.  Run down places never die, 
they find new occupants! But on a more 
serious note, one of the main learnings 
of this study has been what we have not 
been able to study – namely the newer 
migrant, and their initiation into the worst 
and most vulnerable of locations.

Most issues like toilets, good drainage 
are best sorted out at the community 
level, at least for maintenance. The 
example of KS Garden where the three 
persons required to maintain the facil-
ity are paid by the contributions, and 
supervised by representatives of the 
community, rather than as is the case of 
EWS where the staff of the community 
toilets are seen as employees of the 
corporation. 

Water and Electricity become the indica-
tors of progress, small amounts of which 
are greeted gratefully.  Almost all would 
use electricity for basic lighting. Though 
there are a few CFL bulbs, CDMs giving 
free CFLs would be ideally welcome.

Almost every home will have a TV, and 
would take pride in owning one. The 
Fan and Mixie are a necessity, but both 
of which have come into prominence as 
hand me downs or poor second hand 

purchases.

Most of these appliances are energy 
inefficient, but they are well worth it 
as they provide immense value to a 
beleaguered life. Electrical wiring also is 
temporary. Electrical efficiencies given 
the low rate of consumption, is not an 
economic option for the household point 
of view.  Many people make do with 
connections from neighbours and loose 
wiring, and inefficient appliances.  Per-
haps the total electricity saved by proper 
regulated supply, good wirings and more 
efficient appliances would go a long way 
to pay for the material itself.  Perhaps a 
potential pro-poor CDM!

The other issue is transport: wherever 
public transport is not convenient, people 
tend to use old two wheelers or hired 
autorickshaws for medium distances 
especially. Since it is used for essential 
travel only, the higher per-trip costs, far 
out-weigh the disadvantage of not being 
able to put the upfront money required to 
have a good efficient vehicle.

To us on the outside therefore there is 
a close link between urban systems of 
water, housing, sanitation, energy, trans-
port, health and vulnerability to climate 
change.  While people will do what they 
can at their level to cope with perturba-
tions, there is an expectation of develop-
ments at the major infrastructure level.  
When we visited EWS quarters during 
the monsoons much after we did the 
survey, we found that the authorities had 
constructed many new sheds to replace 
those which were in a pathetic condition.  
Side by side individual people, who did 
what they could. Many cemented their 
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flooring. They of course did not have 
the resources to redo the foundation, 
or make byways for underground flow 
of water so as not to harm their founda-
tions. 

To conclude, housing practices, plan 
& design, and utilities are the main pa-
rameters which affect vulnerability. The 
absolute poor would have no means to 
do even the bare minimum. And what the 
little better off can do would hardly be 
sufficient to adapt even to pre- climate 
change situations. Thus climate change 
would call for more concerted and over-
arching integrated action, by a range of 
actors, particularly state, and NGOs.

While proactive adaptation responses 
must attend to the needs of the poor-
est, any real resilience to impacts of 
climate change can only take place with 
development of employment, livelihood 
and habitat. Poor urban people highlight 

employment, assets and savings, and 
income as the key determinants of their 
well-being. This is heavily related to the 
security and predictability of income, as 
well as to the security of assets (e.g. 
tenure as opposed to ownership). 

In terms of livelihood, the most buoyant 
careers in these three slums is service 
work ranging from municipal or public 
goods services, transports, plumbing, 
masonry, carpentry etc.  For Destitute 
women and single women parents too, 
domestic work and that too part time, is 
a lifeline. Being unorganized, and dis-
persed, services is not evenly accessed, 
or given.  The example of Shramik or-
ganizing a cooperative of such workers, 
and ending up being a pro-active habitat 
player, indicates the benefits of a coop-
erative approach. In places like EWS, 
unofficial extensions of water lines close 
to the homes of the women have been 
enabled by such cooperative action.
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