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To save water or not? 

Abstract 
In a situation where population growth and development is to be sustained through 

naturally limited water resources, something needs to be done to either render water 

usage more effective or make more water available. This is the situation in Bangalore 

Urban District (BUD), an ever growing city lying far from perennial water sources. This 

thesis presents the water situation in BUD, and aims to analyze the current status of 

water resources on multiple levels in BUD. Further the aim is to look at people‘s 

attitudes towards water scarcity. The methods used are literature studies and semi 

structured interviews.  The study shows that there is a lack of water in relation to the 

population on basin level, creating the perquisites for water scarcity. Even so, the water 

stress on city level does not seem to be a direct effect off the water scarcity on basin 

level, but rather a result of inefficient governance and inadequate infrastructure.  This 

means that to solve the issue, the governing entities in BUD must firstly look at 

improving the situation on city level rather than focusing on Water Supply Management 

on basin level.  The perception of this problem varies among people in BUD, and the 

perception of water stress in relation to the most favorable incentives to care which are a 

combination of personal and common good incentives, can affect household‘s water 

behavior. The significance of these results is that people‘s attitudes towards water 

resources will affect how they handle and use water. Through further research this 

knowledge can be vital to understanding how to achieve behavioral changes that can 

lover usage in a growing city like Bangalore. 

KEY WORDS: water, resource management, development, India, Bangalore 
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1. Introduction 
―I know you are supposed to save water, but why should I when the sprinklers in the 

park spray water throughout the day?‖ (opinion adapted from Bushra, 2011-04-07) 

 

The exhortation ‗to save water‘ is increasingly spread from global to local with the 

request to take care of the water available on our planet for the sake of both the present 

and the future (Figure 1). But how to make sure people are motivated to act on this? 

How can a water saving behavior be promoted that in turn inspires others to do the 

same, and avoid the notion that is brought forward by the opinion above?  

Water is a resource that is vital to survival, development and economic growth. 

Global Water Partnership (2000) mentions that the driving forces concerning water 

resources are population growth, urbanization, economic growth and globalization of 

trade. Apart from these factors, natural drivers such as climatic variability and climate 

change might affect the quantity and quality of water resources available. Decision 

makers all over the world thus stand before a scenario where nature provides limited 

resources whereas the world‘s population keeps on growing. Industrialization and 

higher standards of living steadily increase the demand for water per capita. At the same 

time, pressure is put on the already limited resources through for example pollution and 

decreased infiltration of water into the ground, due to the rapid spread of infrastructure. 

This equation results in the challenging situation which nations now stand before to 

ensure the provision of water to their people. This situation is especially impending in 

the ever growing cities of the world. 

Bangalore is the core of the IT-industry in India, and Bangalore Urban District 

(BUD) is a megacity with an ever growing population. The city lies far from perennial 

water sources and human activities must adapt to these unfavorable natural conditions. 

Nature provides the playing field for human activities and in BUD the lack of sufficient 

water resources constitutes a difficult obstacle to overcome. It is evident that BUD is 

facing a scenario where they need to ensure that the steadily growing population has 

access to water at a reasonable price. The question is if this growing demand for water 

can be met by the water resources that are naturally available around Bangalore, or if 

the city will have to find another way to face water scarcity. How to make sure that the 

water in the rivers and aquifers around the city is enough? 

This paper looks at water as a natural resource, a commodity and a necessity in 

the ever growing metropolis of BUD in India. Further on it looks at people‘s attitudes 

towards water scarcity, to gain an understanding of household water behavior in the 

city.  How do people look at their and others use of water. Are there incentives to care 

for how much water you use, that overcomes the fact that your neighbor doesn‘t save 

water? Can this in the long run inspire a collective action to make the use of water in the 

BUD more efficient? 

 

 
Figure 1: A sign promoting a water saving behavior in the public bus terminal in Bangalore. In this way, there 

seem to be a collective willingness to spread awareness of water scarcity in the city (Picture by author). 
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1.1. Study aim and research questions 
The aim of this thesis is to examine and describe the current status of water resources on 

three different levels: basin level, city level and household level. The idea of looking at 

water scarcity on three levels is derived from the perspectives mentioned by Bostoen, 

Kolsky & Hunt (2007) and UN-water (2006) (see 3.2) and the purpose of it is to obtain 

a holistic approach to the issue of water scarcity in BUD. Further on this thesis looks at 

people‘s attitudes towards water scarcity which is done by using ‗the perception of 

water stress‘ as a social variable to approach people‘s attitudes with. 

The field study was conducted in Bangalore, and builds on the development issue 

that is created when population growth, urbanization and economic growth drive an 

increasing demand for water, that is to be sustained by limited resources. In this study I 

aim to gain an understanding of what can be done to meet this challenge. Further on, the 

empirical part of the thesis looks at how the perception of water scarcity on different 

levels affects household water behavior in BUD today. This information will be 

essential in any further discussion on how to decrease future household water demand 

through possible behavioral change and a social approach to Water Demand 

Management (see 3.3). In this paper I aim to answer the following research questions: 

 What characterizes the status of water resources at the basin level, city level and 

household level of the water sector in BUD and why is that? 

 What are people‘s attitudes towards water scarcity at the different levels? 

 What incentives to save water are most advantageous to render household water 

management most effective? 

1.2 Scope, delimitations and structure 
The geographical delimitations of this study is the part of Bangalore referred to as 

Bangalore Urban District (BUD), which must be separated from the city of Bangalore, 

which often includes both Bangalore Urban District and Bangalore Rural District. By 

limiting the study to BUD the provision of water for agricultural purposes will not be 

discussed since it is an issue concerning the rural parts of Bangalore. The administrative 

boundary constituted by BUD is also used by the local governments and water suppliers 

which simplifies the collection of data and information regarding the study area. 

Further I have limited the theoretic parts to three perspectives or scales that are 

derived from Bostoen, Kolsky & Hunt (2007), and UN-water (2006), who separates 

water scarcity at household and basin levels (see 3.2). To their reasoning I have added a 

third level called city level, or system provider perspective, which is thought to 

complement the intermediate between household and basin level. Water scarcity is 

therefore looked at from a basin perspective, city perspective and a household 

perspective. Through this I aim to get a holistic overview of the situation and in the 

discussion relate possible water scarcity at the three levels to each other. The 

delimitation through a multiple level approach mentioned above has also been used 

when examining people‘s attitudes towards it in the empirical part of the thesis.  

The structure of this thesis is such that the above presented study aim and research 

questions are followed by a presentation of the methods used. Afterwards the theoretical 

framework will be presented which is based on literature studies and will create further 

understanding of the study aim and research questions which are derived from concepts 

in this section. After presenting the study area of Bangalore the description of BUD‘s 

water situation on multiple levels follows. This section is built on literature studies as 

well as information obtained through interviews with chosen experts. The following 

section will present the findings from the household interviews whereupon a discussion 

will lead up to the conclusion. 
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2. Method and methodological discussion 
This project is done through three methods: literature studies, interviews, and 

observation. The methods were chosen based on the time and resources available for the 

thesis. At first my aim was to carry out longer interviews with three households in 

informal areas and through them create water usage charts to visualize household water 

use in an efficient way. This was supposed to be a complement to help analyze the 

connection between attitudes towards water scarcity and water use. To carry through 

this method I needed to get in close contact with people that get water from communal 

taps, hence living in the slum areas of BUD. As a result of linguistic and cultural 

difficulties I was hindered from conducting work in the slum areas of BUD, since I was 

not allowed to walk around in these areas unaccompanied. This meant that I had to 

rethink my methodological approach during the fieldwork. I decided to instead 

concentrate on getting opinions from a bigger number of interviewees in BUD, and shift 

the study aim to attitudes and perceptions of water scarcity rather than household water 

use.  

2.1 Literature study 
The theoretical background of this project is based on literature studies carried out from 

the beginning of December 2010 until May 2011. This section is meant to be a theoretic 

ground to base the empirical information on in the discussion. Throughout the literature 

study I have focused on scientific articles and books which have been analyzed from my 

knowledge and experience. I have strived towards being critical towards the information 

I have found, and to verify unclear information by ensuring that more than one source 

give the same information. The reason for focusing on scientific articles is because the 

sources have been critically scrutinized and can be considered well renowned. Further 

on I have strived towards finding information from reliable publications such as 

background papers from Global Water Partnership (GWP) and UN-organs such as UN-

Water. Especially working papers from GWP has proven to be a valuable source of 

information during the literature study, especially since that their definitions of concepts 

and issues can be seen as applicable in this type of project.  

The difficulty has been to find sources regarding the local conditions in BUD. 

Some of the sources that I have used are not as up to date as would have been preferred, 

which might be a shortcoming in this section of the project. Since some of the 

information regarding BUD is a few years old, the information needs to be looked at 

from a critical point of view.  During the fieldwork in Bangalore I tried to verify the 

information I had found during the literature study with chosen experts. This was a way 

for me both to increase the reliability of the information as well as to make sure I had 

information that was as up to date as possible.  

The public sources discussing water supply in BUD are mainly from BWSSB, 

who are the public water providers in the city. Even if I would have liked to have other 

sources to compare the information they are giving with, BWSSB have been the only 

available source in this matter of interest. Finally I would like to mention that the 

literature study in this project is to some extent based on an earlier project that was 

carried out during the fall of 2010, which explains why some sources were accessed as 

early as December 2010. 

2.2 Semi structured interviews with households 
The interviews for this project were carried out during three weeks of fieldwork in 

Bangalore, India between March 28
th

 and April 18
th

, 2011. Interview as a qualitative 

method is preferably used when looking for ideas and perceptions that cannot be 
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measured, hence when the purpose is to discover opinions and perspectives that are not 

quantifiable (Thorell, 1997; Woodhouse, 2007). I have carried out semi-structured 

interviews with 21 households in Bangalore and people in two slum areas. In this type 

of interview, the themes and relevant main questions are decided on beforehand, but 

much room is left for changes and further question that are decided upon during the 

interview (Woodhouse, 2007). Through the semi-structured interviews, I examined how 

people look at, and think of water scarcity at different levels. I am aware of the fact that 

because of the limited time and resources available, it has been difficult to collect 

enough material to draw conclusions that can be representative for a bigger population. 

Therefore, rather than drawing conclusions about the first contemplated target 

population; I instead intend to describe an overview of how people in a water stressed 

environment can perceive water scarcity.  

The 21 households were divided into four categories primarily based on their 

main water source, which means whether they get water from a communal or private 

tap. Further on I divided the interviewees into two sub categories defined from the 

reliability of their water source. Reliable water service means that access to water is 

perceived as indefinite, or water is available 24 hours a day. Unreliable service means 

that water is delivered on an irregular basis and water delivery is subsequently 

perceived as difficult to predict (See table 1). It should be mentioned that in this 

categorizing I have not taken any consideration to whether the household get bore well 

water or water from the public water supply, which in popular parlance is referred to as 

‗Cauvery Water‘. The reason for this is that the attitude towards the reliability of water 

delivery does not necessarily have anything to do with what type of water is available, 

but rather the personal attitude of the interviewee.  

 
Table 1: Schematic image of how households were selected for semi-structured interviews and the interviewees 

from each category. 

Households 

 

Communal tap    Private tap 

 

 

Reliable service Unreliable service Reliable service          Unreliable service 
Thilak Nagar 

Female, 42 

Koramangala 

Rekha 

 

Pavan, M. 

Gaffar, I. 

Narayanappa, H. 

Bushra,  

Marijonatti, P. 

Siksla, H.N. 

Aruna, M. 

Mahalakshni, S. 

Kielland, M. 

Arun, P. 

Hameed, A. 

Kala, S. 

Vinod, S. 

Vinod,  

Supiga, S. 

Anthony, A.  

Mahesha, B.C. 

Revalhy, S. 

Reyendrappraled, A 

The interviewees were approached on the streets of BUD, which I divided into six 

areas, in all of which I aimed to talk to people (see figure 2). This way of choosing 

interviewees is not the ultimate way to get a selection that gives everyone in BUD the 

same chance to be interviewed, but it was in my opinion the best way to conduct the 

selection under the circumstances. With more economical resources and more time, I 

would have preferred to do a random selection of interviewees to all recognized rules, 

which would have created a more reliable base of information which could be used for 

conclusions. Another alternative way of selecting interviewees would have been 

through a selection based on not only geographic area but also socio-economic 

conditions. This could have created a base of interviewees from different backgrounds 
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as well as different areas of the city. The choice to approach people on the street rather 

than knocking on the doors of households in different areas of the city, which was my 

original plan, was decided upon arrival in BUD. This was a result of an advice I got 

from Seebaiya Suresh at Bangalore University, who upon my arrival in Bangalore told 

me that since he thought people would be reluctant to talk to me if I just arrived at their 

doorstep, I would get more people willing to talk to me by addressing them on the 

street. I quickly realized that by approaching people on the street I effectively could find 

the people who were actually willing to be approached, hence those who were not afraid 

to talk to strangers. The people who agreed to an introduction were people who in 

general were curious of what I was doing in their country and therefore were easier to 

have a fruitful discussion with. On the other hand, the negative aspect of talking to 

people on the street is that it makes it difficult to get the opinion of the people who for 

economic or social reasons are not moving around a lot in the city. Also the people who 

for some reasons avoided talking to me either for language issues, because they were 

shy, or because of cultural differences, were excluded thorough this way of approaching 

interviewees.  By not getting the possibility to obtain the opinions of this group of 

people I am aware of the fact that I limited the frame population of the project.  
 

Figure 2: Left: the location of Bangalore and the state of Karnataka. Right: a closer view of BUD with the 

interviewees pointed out in relation to the division of the city mentioned in the method. The red spots show 

interviewees with unreliable service and the green spot interviewees with reliable service. The two black spots 

show the location of the slum areas (Map by author) 

 

When conducting interviews in the informal settlements, slum areas, of BUD, I 

was accompanied by a translator who helped me overcome language barriers. Bujira 

(2000:172) mentions that ―translation is more than a technical exercise; it is also a 

social relationship involving power, status and the imperfect mediation of cultures‖. 

Translation might act as a filter that changes answers, perceptions and attitudes through 

the cultural and linguistic lens of the person conducting the translation (ibid.). During 

the interpreted interviews I tried to take this into consideration and strived towards 

clarifying any uncertainties in for example tones and body language, with the interpreter 

during and after the interview. Every time I was uncertain of the interpreters answer or 



To save water or not? 

9 
 

of his understanding of my question, I made sure to ask the same question over and over 

again in different words until I was satisfied with his perception of my questions.  

During the interviews I tried to keep in mind that when doing field work one must 

always be aware of the pitfalls and barriers that the difference in language and culture 

create and that as a result of the language differences I might misinterpret the 

interviewees‘ answers. The cultural differences might cause misinterpretations when it 

comes to gestures and tones that I as an outsider do not understand. I have also tried to 

be aware of the impact my role as a student coming from a country like Sweden can 

have on the interviewee‘s answers. This is derived from Skelton (2001) who mentions 

that it is important to be aware of the researcher role, since my position as white, young 

and female can affect people‘s answers and make them reluctant to telling me their true 

feelings and perceptions.  

Since the aim of the household interviews was to get a hold of people‘s attitudes 

and perceptions I had to be considerate with what questions to ask and how to ask them. 

To be able to distinguish attitudes I had to make the interviews longer than expected and 

sometimes I asked the same question from different angles, to make sure people were 

not just answering the first thing that came to mind, but rather their own ideas. When 

interpreting the answers I used the three levels that are used throughout this project, and 

categorized the interviewees‘ perceptions and attitudes in relation to these. After talking 

to people for a while I could, in most cases, clearly assert the level on which they 

perceived scarcity.  

Also worth mentioning is that during the interviews we were two persons taking 

notes, me and another girl also doing fieldwork for her bachelor‘s thesis in Bangalore at 

the same time. I did not have access to microphones which would have been preferable 

in order to be able to go back and in a proper way analyze the interviewee‘s answers in 

a good way. But, being two persons taking notes during the interviews, which were 

compared straight after the interviews to avoid misunderstandings, I believe partly 

compensated for not having access to microphones.   

2.3 Semi structured interviews with chosen experts 
To get access to perceptions and ideas from a system provider‘s perspective as well as 

to gain information regarding water scarcity at basin level, I have also carried through 

semi-structured interviews with chosen experts. Chosen experts do not represent the 

views of an entire population but are rather chosen for their specific knowledge on 

different issues (Woodhouse, 2007). Firstly, I had an interview with Seebaiya Suresh 

who is a professor at the Department of Geology at Bangalore University and studies 

water resources in BUD. Through him I was able to get a good picture of the present 

situation in BUD, as well as verifying the facts I have collected during the literature 

study regarding the situation on basin level. Further on I interviewed the public water 

providers in BUD: Bangalore Water Supply and Sewerage Board (BWSSB) as well as 

Vishwanath S. who the CEO of the Rainwater Club, which is an organization promoting 

rainwater harvesting as a way of increasing the available water in the city.  To get a 

picture of the private water market in BUD I have also talked to a private water vendor 

who sells water in tanks that chose to be anonymous but is referred to as Water vendor, 

35. He owns his own water truck with which he collects water from a bore well in the 

city centre and sells it to households, restaurants and hotels.  

The interviews gave a sufficient overview of the water delivery in BUD but also 

showed that the issue is deeper and concerns more levels and sectors than what is 

possible to address in this thesis. A preferable method would have been to spend more 

time in the study area to get a more realistic image of the water situation in BUD, rather 
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than just touching the surface of the issue by concentrate on a few knowledgeable 

people with strong opinions.  

2.4 Observation 
During the fieldwork observations were carried out both in and out of interviews to 

enhance the image of water management in BUD.  The observation was especially 

useful when doing fieldwork in the slum areas of Bangalore. During the interviews in 

these areas I was able to obtain a lot of valuable information through studying how 

people handled water around the communal taps. The observations were done by me as 

well as the girl mentioned earlier, who accompanied med throughout the interviews. 

After each observation we sat down and discussed what we had seen and made sure to 

directly make notes of the perceived reality, to avoid the observations being altered in 

my mind which could have been the case if I had made notes a few days after carrying 

out the observation.  

The observations were a valuable complement to interviews but there is a 

difficulty with using observation as a scientific tool because of the fact that observation 

solely is an interpretation of the reality made by me as a researcher. To make 

observation a method with high validity, I believe that a longer period must be disposed 

for fieldwork to avoid drawing conclusions from only one moment in time.  
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3. Conceptual framework 
In this section, describing the conceptual framework of this thesis, the concepts and 

issues that are central to the study aim are presented.  Firstly, perspectives on water: 

both the economic value of water and water scarcity are introduced. This is central for 

defining and understanding the complexity behind the issues discussed in this thesis. 

Incorporated in this section is also the idea of looking at water scarcity at different 

levels, presented mainly through the concepts of Bostoen, Kolsky & Hunt (2007) and 

UN-water (2006). After this, the Dublin Principles, Integrated Water Resource 

Management (IWRM) and the concepts of Water Demand Management (WDM) and 

Water Supply Management (WSM) are introduced. These parts are necessary to gain an 

understanding of the cross-sectoral political and institutional connection that needs to be 

taken into account when studying this issue. Finally, the focus is put on the behavioral 

approach that is used in the empirical part of this thesis. This part is used to theoretically 

approach people‘s attitudes and perceptions towards water scarcity and is 

conceptualized through the line of thoughts mentioned by Joergensen, Graymore & 

O‘Toole (2009:227) as well as the concepts presented through Hardin‘s ‗tragedy of the 

commons‘ and Olson‘s concept of ‗collative action. 

3.1 The economic value of water and water governance 
The discussion regarding perspectives on the economic value of water, debates whether 

or not water should be priced and treated as a commodity or not. The side featuring 

those in favor of water pricing mean that pricing is needed to provide clean water to 

everyone, entailing that privatization improves water delivery. By paying for water, the 

water delivers get the funds to maintain and develop water distribution to people (ibid.). 

The Global Water Partnership (GWP) claim that there is a notable difference between 

the concepts of value and charging for water and that ―The value of water in alternative 

uses is important for the rational allocation of water as a scarce resource (using the 

―opportunity cost‖ concept), whether by regulatory or economic means. Charging for 

water is applying an economic instrument to affect behavior towards conservation and 

efficient water usage, to provide incentives for demand management, ensure cost 

recovery and to signal consumers‘ willingness to pay for additional investments in 

water services‖ (GWP, 2000:19).  

On the other hand lays the arguments against water pricing claiming that water 

should be delivered without cost and is to be treated as a human right. This has been an 

ongoing debate since the line of thoughts presented through the Declaration on Human 

Rights from 1948 (Scanlon, Cassar & Nemes, 2004; Khadka, 2010). Governments 

should provide water to the poorer people, ensuring that water does not become a 

commodity only available for those who can afford it (Jayyousi, 2007). By introducing 

the concept of water as a human right Jayyousi  (2007) argues that there is a need to 

include the concepts of good governance and human rights into any discussion 

regarding sustainable development, which in early research mainly included ―social, 

economic and ecological dimensions‖ (Jayyousi, 2007:330). The inclusion of 

governance in the concept of water delivery and distribution means that there is a need 

to look at the relationship between society and the governing entities when discussing 

water resource management (ibid.).  The meaning of the term ‗governance‘ includes 

effective and pro-poor governance that ensures equity. Problems with achieving that 

which is referred to as good governance is that it often includes the cooperation between 

different actors on different levels, each having their own interests in the resources 

available (Benjamin, 2000). The term water governance is cited by Rogers and Hall 

(2003) as ―the range of political, social, economic and administrative systems in place 
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to develop and manage water resources and the delivery of water services at different 

levels of society.‖(Rogers & Hall, 2003:7)  

Governance must be separated from the term government, and is a way of 

conceptualizing the relationship between different actors, both private and public, 

involved in societal activities concerning the water sector. Water governance can be 

scaled down and looked at on different levels, from the individual citizens managing 

water issues on household level, to governing or juridical entities and private 

companies, creating a system of governance on regional level. This network is linked 

through political processes and goes ―far beyond the management functions of 

individual organizations or groups‖ (Franks, 2007:292). In this project I aim to 

acknowledge that the complex processes that lie in the term governance, can be found 

on multiple levels of society. 

3.2 Perspectives on water scarcity 

To approach the study aim and research questions of this thesis it is essential to look at 

perspectives on the concept ‗water scarcity‘. FAO (2011) separates water scarcity by 

different causes, meaning that: “(i) scarcity in availability of fresh water of acceptable 

quality with respect to aggregated demand, in the simple case of physical water 

shortage; (ii) scarcity in access to water services, because of the failure of institutions in 

place to ensure reliable supply of water to users; (iii) scarcity due to the lack of 

adequate infrastructure, irrespective of the level of water resources, due to financial 

constraints‖ (FAO, 2011). Another perspective on water scarcity is brought forward by 

Gearey & Jeffery (2006), who discusses Ohlssons
1
 definition of ‗first order scarcity‘ as 

a situation where there is not enough water naturally available per person, whereas 

‗second-order scarcity‘ emerges as a result of the inability to adequately conserve water 

resources (ibid.). Another term for this phenomenon is ‗water stress ‗which, like 

second-order scarcity, describes a situation where insufficient water resources is caused 

by environmental, economic and social factors (UN-water, 2006). It is important to note 

that the reason for water scarcity can be both a social construct as well as an effect of 

climatologically or hydrological change in patterns. Water scarcity must hence not be an 

effect of physical water shortage, but can also be a consequence of infrastructural or 

governmental problems and in many cases water scarcity originates from a combination 

of factors on different levels (UN-water, 2006).  

The separation of the concept water scarcity on different levels is brought forward 

by Bostoen, Kolsky & Hunt (2007) who separates water scarcity on household level 

from water scarcity on basin level. Scarcity on regional (basin) level is often confused 

as being the reason for inadequate access to water on household level. Bostoen, Kolsky 

& Hunt (2007) show that a larger proportion of people people in water stressed 

countries have access to water than in those countries considered not water stressed. 

This notion motivates and argues for that water issues should be viewed from different 

perspectives. Water scarcity and its impact on different levels should be separated from 

each other. Like the reasoning brought forward earlier through UN-water (2006) 

Bostoen, Kolsky & Hunt (2007) thus also claim that the different levels are not always 

interlinked and a water stressed natural environment, is not always a determinant for 

water stress on household level (ibid.). This reasoning is the fundamental framework 

behind the separation of the study in this thesis into multiple levels. 

The concept of water stress and water scarcity can also be quantified. One way of 

doing this is by calculating the quantity of water available per person which is referred 

                                                           
1 Ohlsson, L., 1999. Environment, Scarcity and Conflict—a Study of Malthusian Concerns. Department 

of Peace and Development Research, Göteborg University, Göteborg. 
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to as the Malin Falkenmark water stress index.  When using the Falkenmark index one 

divides the total volume of water available by the number of people in need of the 

resource which gives an approximate image of the water available for all water-

consuming activities, both direct and indirect (Falkenmark and Widstrand, 1992). This 

way of quantifying the concept of water scarcity is difficult to analyze on local level and 

therefore needs to be complemented by taking into account social and spatial 

differences and governance issues on multiple levels, which might affect the possibility 

of people to access the resource. This latter notion is taken from the framework brought 

forward by the 1998 Nobel Prize laureate in economics, Amartya Sen, who said that it is 

not the lack of a resource that leads to poverty and famine, but the uneven distribution 

of who has access to the resource (Szirmai, 2005). His theory was based on food as a 

resource, but the famous discourse should also be able to be implemented on water as a 

resource. This means that even if water is available it might have nothing to do with 

how it is accessed, used and perceived on different levels. 

3.3 The Dublin Principles and IWRM  
Integrated Water Resource Management (IWRM) is a concept that is to help the 

sustainable management of water resources. It follows the Dublin Principles and is 

thought to facilitate a holistic approach to the management of water resources through 

coordination between the sectors of human activities using water (GWP, 2000). The 

four Dublin principles are as follows:  

 
― I  Fresh water is a finite and vulnerable resource, essential to 

  sustain life, development and the environment.  

II  Water development and management should be based on a 

participatory approach, involving users, planners and policymakers 

at all levels. 

III  Women play a central part in the provision, management and 

safeguarding of water. 

IV  Water has an economic value in all its competing uses and 

should be recognized as an economic good.‖ (GWP, 2000) 

 

Through these principles, IWRM calls for the incorporation of a cross sectoral 

institutional approach to water resource management as well the participation of all 

stakeholders including local communities. IWRM is not a set of instrument showing 

how effective water management should be achieved but rather principles encouraging 

integrated water governance. Global Water Partnership has set out a definition to enable 

IWRM to become a common framework which is: ―IWRM is a process which promotes 

the coordinated development and management of water, land and related resources in 

order to maximize the resultant economic and social welfare in an equitable manner 

without compromising the sustainability of vital ecosystems‖ (GWP, 2000:22). The 

concept of IWRM has been under debate and therefore GWP (2000) claim that 

governments and institutions should find their own definition of IWRM from their own 

regional needs and conditions. 

Solutions on how to achieve IWRM as well as how to manage water availability 

and use can in a broad sense be divided into two branches: Water Demand Management 

(WDM), which focuses on decreasing demand, and Water Supply Management (WSM) 

consequently focusing on increasing supply. Water Supply Management (WSM) 

approaches can be implemented on various scales, and includes technical solutions such 

as wastewater reuse, rainwater harvesting or desalination plants (Hurlimann, Dolnicar 

and Meyer, 2009). A point mentioned by Hurlimann, Dolnicar and Meyer (2009) is that 
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communities‘ attitudes towards WSP solutions often affect their success. An example is 

that people have been reluctant to use treated wastewater as drinking water hindering 

the success of this solution. The authors use this notion to stress the need for more 

research on people attitudes towards water use. 

WDM is strategies that lower water usage and through advantageous manipulation 

of how water is used and conserved, the goal is to achieve an efficient water use. WDM 

includes techniques, both technical and social, for conserving and using water 

effectively (Wolfe, 2007). Wolfe (2007) brings forward the concept of WDM from a 

social point of view which connects well to the scope of this thesis. WDM in the social 

context presented by Wolfe (2007) is a set of social interventions, including new ways 

of thinking that addresses behavioral issues and the way water is used. They argue that 

sustainable water use can be approached through social WDM because it ―Necessitates 

major changes in society‘s attitudes, values, and behaviors related to water‖ (Wolfe, 

2007:478)  

3.4 A behavioral approach to water management  
The reason to study household water behavior is because the knowledge is vital when 

assessing how water can be used in an efficient way in relation to Wolfe‘s (2007) 

reasoning above. Stewart (1986) says that ―The ways in which people and institutions 

regard water resources— . . . the values assigned to water, the uses of water, their 

recognition of and attitudes toward solutions offered— . . . will be the final factors 

determining the manner in which water resources are conserved and developed.‖ 

(Stewart, 1986:223
2
, cited in: Wolfe, 2007:479). By looking at people‘s attitudes and 

perceptions on water, it becomes possible to approach water demand management from 

a social point of view (see 3.3). When it comes to studying perceptions and knowledge 

Wolfe (2007) mentions that ―People are often not even aware of their tacit knowledge; 

rather, their deepest beliefs and values operate as a kind of implicit and unquestioned 

background understanding that shapes the way they see the world and act within it. ― By 

trying to find these beliefs and values one can relate to how people look at water 

resources and how they hence use water on a daily basis (ibid.)  

A behavioral approach on individual level is also mentioned by Joergensen, Graymore 

& O‘Toole (2009:227) who states that ―Reducing demand by improving the efficiency 

of water use necessitates an understanding of how water is used and in what ways water 

savings can be realized‖. They mention that earlier research on household water 

behavior has looked at how social and economic factors influence water consumption. 

Economic factors influencing water use are particularly pricing of water and income. 

Other factors that can influence water behavior are of a more specific kind and regards 

―household characteristic, particularly density, number of people and faucets‖ 

(Joergensen, Graymore & O‘Toole 2009:231). Further on they mention a social variable 

based on how individuals perceive the water use of other households which, the authors 

claim, is vital to household water behavior (ibid.).  

The indirect and direct factors that influence household water behavior cannot be 

studied separately, but must as mentioned by Joergensen, Graymore & O‘Toole (2009), 

be analyzed in an way which integrated both social and economic factors. Their model 

(figure 3) shows how the integration can be done and how complex the network of 

factors is. Even when analyzing the issue from an integrated point of view, the authors 

stress the importance of trust on different scales, meaning that ―compliance with water 

                                                           
2
 Stewart, J. M. 1986. The role of continuing education. In Social and environmental objectives in water 

resources planning and management, Proceedings of an Engineering Foundation Conference, eds. W. 

Viessman, Jr., and K. E. Schilling, 222–231. New York: American Society of Civil Engineers. 
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restrictions might be greatest when customers trust the water provider‘s assessment 

regarding the need to conserve water, when they fear the consequences of depleting 

water supplies, and when prevailing community spirit and sense of social responsibility 

exists such that individuals recognize a shared interest and trust that neighbors are also 

conserving water‖ (Joergensen, Graymore & O‘Toole, 2009:233). To be able to use a 

behavioral approach when studying household water management one must look at 

more than one factor involved in the process. Pointed out in figure 3 are those which 

this thesis refer to. Firstly, the economic issue of ‗pricing and use regulations‘, as well 

as ‗institutional trust and fairness‘. Secondly, to get an idea of perceived attitudes 

towards water scarcity, the social factors that have been pointed out are ‗conservation 

attitude‘, ‗conservation intention‘ and ‗perceived risk of shortage‘. 

  

 

 
Figure 3: An example of an integrated approach to analyzing household water use with an indication of the 

variables being pointed out in this project (Adapted from: Joergensen, Graymore & O’Toole, 2009) 

 

3.4.1 Individual behavior: The tragedy of the commons and collective action 

―The individual benefits as an individual from his ability to deny the truth even though 

society as a whole, of which he is a part, suffers‖ (Hardin, 1968:1244). 
 

This quote, taken from Garrett Hardin (1968) describes the line of thought supporting 

the discourse of the ‗Tragedy of the commons‘ which is a concept describing people‘s 

behavior which is central for this thesis. The concept connects to the social variables 

mentioned above, that people‘s attitudes towards water saving is affected by their own 

and other people‘s actions in relation to individual and common interests. The idea of 

the tragedy of the commons is that people will act from their own interests even if it will 

in the long term deplete a common resource. Hardin (1968) claim that the life quality of 

people must be based on the resources available on the planet, and that population 

growth will result in people having to limit the amount of resources they spend. The 
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issue of the tragedy of the commons, Hardin claim, is that people will use resources in a 

way that maximizes their own personal dividends and hence life-quality. He uses the 

metaphor of multiple herders letting animals graze on a common field. He says that the 

herders will continue to buy more animals as long as it increases their own yield, but for 

every animal added to the flock grazing the field, it will put pressure on the grass and 

finally lead to overgrazing which will affect all herders (ibid.). Hardin (ibid.) means that 

overexploitation of a resource can occur in the long run, as a result of behavior based on 

the self-interest of people using the resource, and even if the individual benefits the 

disadvantages will be shared by the commons. 

Further on a people‘s behavior can be connected to the theoretic framework of 

‗collective action and free ride‘, a sociologic concept coined by Mancur Olson in 1965.  

Collective action means people strive towards the same goal and by common efforts try 

to provide public goods that everyone will benefit from (Olson, 1965). Olson (ibid.) 
claimed that in any group of individuals working through collective action there will be 

incentives to free ride. Free riding in this sense means benefiting from the public goods 

without working for or paying for it. Further on Olson says that the larger a group, the 

less is gained per capita through collective action. Hence, he claims that to achieve 

collective actions in larger groups is difficult even when there is in fact a common 

interest saying that: ―rational, self-interested individuals will not act to achieve their 

common or group interest. In other words, even if all of the individuals in a large group 

are rational and self-interested, and would gain if, as a group, they acted to achieve their 

common interest or objective, they will still not voluntarily act to achieve that common 

or group interest‖ (Olson, 1965:2) 
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4. The study area: Bangalore, India 
Bangalore is the capital of the Karnataka district and is one of the biggest cities in India. 

The city is said to be the nave of the IT industry in India and is therefore referred to as 

the Silicon Valley of India (Connors, 2005:202; Benjamin, 2000:36). Bangalore is 

situated on the Karnataka Plateau on a level approximately 1000 meters above sea level 

(Encyclopædia Britannica Online, 2010). The climate in Bangalore region is tropical 

savanna climate, (Aw climate according to Köppen climate classification system) 

meaning that the driest month get less than 60 mm of rainfall and the monthly average 

temperature is above 18 degrees Celsius. The region is also characterized by monsoon 

climate, resulting in most precipitation falling during the southwest monsoon which 

starts in June (McGregor and Nieuwolt, 1998). The annual rainfall in Bangalore is 

estimated to around 1000 mm and the city gets around 60 rainy days per year, most of 

these during the monsoon period (Vishwanath, 2011-03-29; Sudhira, Ramachandra & 

Subrahmanya, 2007) 

The Bangalore region is divided into two districts: Bangalore urban district and 

Bangalore rural district. Bangalore urban district (BUD) has expanded from having 

800 000 inhabitants in 1951, to its current size during the second half of the 20th 

century. The current population is difficult to assert since a census has not been carried 

out since 2001. At that time the population in Bangalore was 4,3 million people, but 

today, it is estimated that around 7 million people live in BUD.  The population is 

thought to continue to increase in the coming years and reach about 8,4 million people 

in 2015( Encyclopædia Britannica Online, 2010; United Nations Population Division, 

2002; Latha et al.2007). The population growth in BUD accelerated during the 1990s, 

when the IT-sector in India started growing (Central Ground Water Board, 2008). The 

local government in BUD has had difficulties meeting this fast population expansion, 

which has caused the city to grow without a proper planning framework. The city‘s lack 

of planning has made it difficult to render infrastructure more effective. To improve the 

infrastructure in BUD becomes even more of a challenge as the population of the city 

continues to grow even more through natural population growth as well as an increasing 

urbanization (Connors, 2005). 

The rapid emerge of Bangalore as a metropolis has also resulted in the forced 

resettlement of a lot of people to the many slum areas that today exist across the city 

(Benjamin, 2000). When the growth of BUD accelerated during the first half of the 

1990s, the state government invested in mega projects that were to strengthen the image 

of Bangalore as a megacity which increased land prices. Buildings ―such as sports 

stadia and exclusive mass housing, (…) resulted in the demolition and resettlement of 

several poor settlements to distant peripheral location‖ (Benjamin, 2000:36). The 

periphery parts of the city where people were forced to move were often not serviced 

with water, electricity o sewage systems (ibid.).   

The number of poor people living in slum areas in BUD differs among sources. 

Some sources mention there being under 400-500 slum areas around BUD (Connors, 

2004; Sudhira, Ramachandra & Subrahmanya, 2007) whereas other talk about almost 

1000 slum areas (Benjamin, 2000). There is a big uncertainty in the available data on 

poverty in BUD, but 1,35 million people defined as poor, is estimated to live the slum 

areas around BUD (ibid). According to Benjamin (2000) one of the most distinct 

indicators of poverty showing the inequality between socio-economic groups is the 

access to services like water and sanitation.   

BUD is therefore a city that is divided between on one hand the rich high-tech 

sector with big offices housed in glass-buildings and gated communities, and on the 

other hand slum quarters housing almost a quarter of the city‘s population (Figure 4) 
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(Connors, 2004, Benjamin, 2000). One reason for the big poverty in BUD is related to 

the city‘s governance and to the fact that the poorer people operate on the same arena as 

rich groups and institutions, leaving the latter the advantages in the quest for economic 

benefits (Benjamin, 2000). Connors (2004:39) states that ―one important aspect of this 

poverty relates specifically to the form and mechanisms of governance. Here the 

characteristics of the economic settings are a key issue and, related to this, so too are 

institutional processes and structures‖. 

 

 
Figure 4 : Example of the big differences in BUD. To the left a modern office building and to the right one of 

the low-income areas close to the slum at Thilak Nagar Nagar (Picture by author) 
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5. The water situation on multiple levels in BUD 
There are, as mentioned earlier, many ways to define and discuss water scarcity, but as 

brought up in the theoretic framework; the concept needs to be separated on multiple 

levels. The quantification of water scarcity mentioned earlier, referred to as the 

Falkenmark index, is one way of gaining an overview of water scarcity that in a way 

bridges over the multiple levels.  By using this index, BUD with 7 million inhabitants, 

has 194 liters of water available per capita and day
3
. This might give a general overview 

of the water available in BUD, but in relation to the line of thoughts derived from Sen‘s 

concept of freedom to access resources (see 3.2), it doesn‘t give much information on 

the actual water situation, which is effected by spatial and socioeconomic differences. 

In view of these facts, I will hereby present and analyze the water situation in BUD on 

multiple levels, keeping in mind that the Falkenmark index shows that there is a rather 

limited amount of water available per capita. By using the three-level perspective it will 

be able to separate water as a resource, commodity and necessity, and take into 

consideration that water is perceived, used and worth different on different levels.  

5.1 Basin level – water as a natural resource 
Bangalore lies in the catchment of the Cauvery river basin. With its 81,155 km2 the 

Cauvery Basin covers around 24 % of the surface of India. The river is the fourth largest 

in India and is a perennial river flowing from the Western Ghats for almost 800 

kilometers before it drains in the Bay of Bengal. On the way, it passes through four 

districts, among them Karnataka, where Bangalore is the district capital. (Jain et al.; 

Anand, 2004a).The name of the Cauvery River in Hindi is ‗Daksina Ganga‘, which 

translates to ‗Ganges of the South‘ (Agoramoorthy et al, 2008). The flow in the river is 

highly dependent on the rainfall, and is highest during the south-west monsoon period 

in June to September.  During this period the Western Ghats, where the river originates, 

get about 2000-2500 mm of rainfall, whereas the area in the middle part of the basin 

where Karnataka is located, get 700-1000 mm of rainfall annually (Anand, 2004b). 

According to Anand (2004b) the amount of water flowing in the river Cauvery is 

characterized by a high variability, which makes it difficult to calculate the quantitative 

amount of water available as a fresh water resource each year. 

The question about the quantity of water available for abstraction from the 

Cauvery River has for long been a source of conflict between the four districts 

depending on the rivers‘ resources (Anand, 2004b). As a way of solving the conflict, the 

Cauvery Water Disputes Tribunal was set up in 1990, and they were set out to decide 

which areas had the right to what amount of water, both for agricultural, industrial and 

domestic purposes. Their work ended in a ruling in 2007 which gave the district of 

Karnataka the right to 8 100 000 million liters of water per year, which can be compared 

to the 13 950 000 million liters per year the state sought to get (Agoramoorthy et al; 

Cauvery Water Disputes Tribunal, 2007). From this, 810 000 million liters of water was 

set aside annually for Bangalore urban and rural districts, meant for both domestic and 

industrial usage in the city and its rural surroundings. From this quantity of water, BUD 

obtains approximately 900 million liters of water every day (Agoramoorthy et al, 2008; 

Anand, 2004a). In the Cauvery Water dispute tribunal‘s report it is stated that 64% of 

BUD lies outside the border of the Cauvery Basin. The fact that only about a third of 

Bangalore lies within the Cauvery basin is said to have been brought up during the 

argumentation of the tribunal, as an argument as to why the city should not be allowed 
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to abstract as much water as requested from the Cauvery River (Cauvery Water 

Disputes Tribunal, 2007). This dispute has not yet come to an end, and it is probably 

safe to say that further discussions will take place when the population pressure in all 

concerned region will create a bigger demand for resources.  

Further on, BUD abstract groundwater resources to meet the city‘s demand for 

water. Groundwater resources can be divided into static and dynamic groundwater, 

where the dynamic groundwater is the fluctuating part of the water and the static part is 

the water below the fluctuating layer. The most sustainable way of using groundwater 

resources is to only extract water from the dynamic resource (Jain et al. 2007). The 

extraction of groundwater must therefore be controlled to avoid overdraft. Overdraft 

―occurs when ground water is withdrawn faster than recharge, resulting in falling water 

table. Consequently, wells go dry, pumping costs increase, and a part of the storage 

capacity may be permanently lost‖ (Jain et al. 2007:284). The net available groundwater 

in BUD, i.e. the water that can be extracted without using static resources, is estimated 

to be around 167 690 million liters per year (which corresponds to approximately 500 

million liters per day) (Central Ground Water Board, 2008). 

The general trend in the fluctuation of water levels in the groundwater aquifers in 

BUD varies, according to a study carried out by the Central Ground Water Board in 

Bangalore, which compared the groundwater levels in BUD between the years 1997-

2006 (Central Ground Water Board, 2008). Different sections of the groundwater have 

risen and some have fallen during the last couple of years. The reason for the higher 

groundwater levels in some groundwater pockets in the city is said to either be a 

consequence of generally higher precipitation during the pre-monsoon period, or 

because better public water supply has diminished the usage of groundwater in some 

areas. In the parts of the city, where the groundwater level appears to have decreased, 

urbanization leading to higher water usage is said to be one reason. Another reason can 

be that more and more ground surface is covered by concrete, diminishing the possible 

recharge of aquifers (Central Ground Water Board, 2008; Suresh, 2011-04-02) Figure 5 

show a schematic image of the water being available for abstraction, as well as the 

water being abstracted in BUD. 

 
Figure 5: A schematic image of the input of water from Cauvery River and groundwater resources to 

Bangalore Urban District per day, in relation to the available water (Figure by author). 
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5.2 City level – water as a commodity 
The second level presented henceforth is meant to present the urban water sector on city 

level and from a system water provider‘s perspective and examine the system water 

supply
4
 in BUD. Also presented are BUD‘s plans to use Water Demand Management 

and Water supply management on city level to use and supply water resources in a 

viable way.  

Water as a commodity is in BUD supplied by the public service providers 

Bangalore Water Supply and Sewerage Board (BWSSB) who are responsible for the 

provision of water and collection of wastewater in BUD. The role of the BWSSB is ―to 

provide water supply, sewerage networks and sewage disposal, to ensure a sufficient 

domestic water supply to the required standards, and to levy and collect water charges 

on a no-loss–nonprofit basis‖ (Connors, 2005:206). In reality many different actors play 

a part in the water governance in BUD, creating a situation where the many institutions 

need to cooperate to achieve good water governance (Connors, 2005). This is 

specifically apparent when it comes to provision of water in the slum areas, which 

according to Connors (2005) is uncoordinated because of the many actors involved. 

Even if the development of water infrastructure in slum areas is uncoordinated, the 

BWSSB is engaged in the provision of water to the urban poor. The incentive of this is 

the fear that improper sanitation and illegal tapping of the existing public pipes, will 

lead to contamination of water. BWSSB claim that provision of water to the urban poor 

is not only a moral and social obligation, but also in the interest of the entire city‘s 

welfare (BWSSB, 2005b).  

The economic value of water in BUD is determined by the fact that BUD lies far 

from perennial freshwater sources which makes it difficult to deliver water to the people 

at a low cost. There is no perennial water source close to the city and therefore 

Bangalore gets 97% of its water from the Cauvery River which lies 250 kilometers 

away. The other 3% is taken from T G Halli reservoir (BWSSB, 2010). The water from 

the Cauvery River further on needs to be pumped up to Bangalore which lies 500 meters 

above the river. The amount of water delivered to BUD from the Cauvery River is, as 

mentioned in the previous chapter, 900 million liters every day (Connors, 2005; Central 

Ground Water Board, 2008; Prahladarao, 2011-04-12). Of this water, around 15%, 135 

million liters, is used for non-domestic purposes such as industries and railways 

(Connors, 2005). The cost for BWSSB when supplying water to the system of BUD is 

35 rupees/kilolitre water. The cost of water is thereby subsidized and sold to households 

for a cost starting at 6 rupees/kilolitre (Vishwanath, 2011-03-29).  

The water pipes in Bangalore are in some parts of the city up to 120 years old and 

in varying shape (Vishwanath, 2011-03-29). According to Vishwanath (2011-03-29) 

almost 49% of the water provided through public pipes is unaccounted for, probably 

due to illegal pumping or leakage creating an endless system water demand. BWSSB 

are trying to repair the pipes with the goal of decreasing the leakage to around 12% 

(ibid.). The amount of water needed to supply the citizens of BUD today, is estimated to 

be around 1125 million liters, which creates a deficit of 225 million liters under the 

current water scheme. In the future, BWSSB estimates that after extending their water 

extraction to all nearby sources, the total water supply will raise to 1470 million liters of 

water. In addition to this, the growing population is expected to create a demand of 

1800 million liters in 2021 and 2500 million liters in 2036 (BWSSB, 2010). Altogether 

the water currently being supplied in BUD corresponds to 130-140 liters per capita and 

day (Prahladarao, 2011-04-12). Since this is based on the system water supply, which 
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has a 49% leakage, the question is how much water per capita and day that actually 

reaches people.  

The need for water created by a growing population has, apart from increasing the 

system water demand, resulted in households and industries drilling their own 

unplanned bore holes (ibid.). Through these bore holes around 750 million liters of 

groundwater is extracted daily in BUD (Latha et al.2007).  The extracted groundwater is 

mainly used for domestic purposes but is also being sold, creating a private unofficial 

water market in the city (ibid.). The amount of groundwater being used can be put in 

relation to the amount of static groundwater available in the district, which is about 500 

million liters per day (Central Ground Water Board, 2008). There are 400 000 -800 000 

boreholes in the city, with the big uncertainty being a consequence of the unknown 

number of informal private boreholes that exists around the city (Vishwanath, 2011-03-

29). The big amount of groundwater that is abstracted through informal bore holes put 

high pressure on the groundwater resources since currently more groundwater is 

pumped up than what is naturally restored to the aquifers. This overexploitation results 

in there being little groundwater left for future use (Central Ground Water Board, 2008; 

Suresh, 2011-04-02). Vishwanath, (2011-03-29) mentions that BUD is very dependent 

on their groundwater resources and claims that ―when wells go dry the problem arises‖. 

In figure 6 which shows a schematic image of water supply from a city perspective, the 

per capita supply of water when taking the piped system‘s leakage into account has 

been estimated to 117 liters per capita and day
5
, including the available groundwater, 

which can be compared to the 194 liters/capita and day available in BUD according to 

the Falkenmark index. 

The concerned institutions in BUD are aware of the water deficit on commodity 

level and that it will be a challenge to provide a growing population in BUD with water. 

The main focus is put on water supply management methods to look for alternative 

sources of water since the amount of water that can be accessed is naturally and 

politically limited (Latha et al. 2007). Apart from this, BWSSB is striving towards 

minimizing leakage from the existing pipes, as well as putting more pipes into place that 

when finished in the end of 2011 will be able to provide the city with more water 

(Vishwanath, 2011-03-29). Also water saving projects are being implemented and on 

the website of the Bangalore Water Supply and Swage Board it says that ―As 

Bangalore's population and area grows, more and more people are sharing the same 

water resources. As a result, conserving water is becoming increasingly important. 

Saving water is one of the most effective ways to make the best use of our existing 

water resources and help protect the environment‖ (BWSS, 2005c). Two primary 

methods are currently being implemented which focuses on water supply management 

in BUD; wastewater reuse, and rainwater harvesting (Latha et al. 2007). Projects 

focusing on water demand management are also being undertaken on household level 

and will be presented and discussed further on (see 5.3). 

The WSM method of reusing wastewater means recycling water that has primarily 

been used for either domestic or industrial purposes (Kuylenstierna et al., 2008). In 

BWSSB (2010:7) it is mentioned that ―BWSSB is initiating major projects in waste 

water treatment to facilitate reuse of water and address the gap in demand and supply‖. 

The available amount of wastewater that can be reused is in BUD estimated to be 800 

million liters per day (Vishwanath, 2011-03-29). Today the amount of wastewater 
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liters, with a leakage of 49% which corresponds to there being 460

E6
 liters 

of water available daily (900
E6

 * 0,51    460
E6

 liters). Per capita supply: 460
E6

/7
E6 

-135
E6

 (non-domestic 

usage)  = 46 liters/capita/day. Net groundwater available: 500
E6

 liters, which constitutes 71 

liters/capita/day (500
E6

/7
E6

 = 71). Total available water/capita/day: 71+46 = 117 liters/capita/day 
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actually being treated is around 200-300 million liters per day and this water is mainly 

used for industries and construction (ibid.). That such a small portion of wastewater is 

treated and reused, is a result of the inadequate sewer system in the city, reducing the 

possibility to collect wastewater (Latha et al. 2007).   

Another WSM method used in BUD is rainwater harvesting. The general idea of 

rainwater harvesting is to store rainwater in containers or catchments on rooftops or in 

gardens. The rainwater that is collected is used primarily in three ways: it can be filtered 

and reused for domestic purposes, used to recharge bore wells, or used to recharge 

aquifers. By directing the rainwater into absorption pits, the runoff can be minimized 

and the groundwater aquifers artificially recharged, restoring the over exploited 

groundwater in BUD (BWSSB, 2005a). Through rainwater harvesting a house of 100 

m
3
 can collect 97 000 liters of water in a year (Vishwanath, 2011-03-29).  

To stimulate the further development of rainwater harvesting as a way of 

obtaining water in Bangalore regulations on the matter have been set up. In BUD 

―…Provision of Rain Water Harvesting is mandatory for all plots which are more than 

240 m
2
 in extent. A 5% rebate on the property tax is offered for residential property and 

2 % for non-residential buildings within BMA for the first 5 years, when rain water 

harvesting is made as an integral part of the building constructed‖(Bangalore 

Development Authority, 2007:25). Further on rainwater harvesting systems is 

mandatory on all new buildings constructed in BUD. A rule has been implemented that 

only connects new buildings to the public water system if the house has a rainwater 

harvesting system (BWSSB, 2005a). Today around 26 000 buildings in BUD has 

rainwater harvesting system and this number is thought to rise to 54 000 in 2015 as a 

result of the new regulations on the matter (Vishwanath, 2011-03-29).  Vishwanath 

(2011-03-29) claims that it is mainly the economically privileged households that have 

rainwater harvesting systems today, since the installation is paid by the households, and 

he is of the opinion that as long as the public water supply from BWSSB remains 

subsidized people with less income will be reluctant to invest in these systems. When 

looking at the issue from this perspective, one can ask if it is in fact the poor people who 

benefit from subsidized water (see Discussion).  

 
Figure 6: Schematic image of water supply from a city level perspective showing the approximate ratio 

between the water sources supplying water for domestic usage (Figure by author) 
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5.3 Household level – water as a necessity 
Around 630 000 houses in BUD are connected to the public water supply system, which 

accounts for around 45 % of the households in BUD (Prahladarao 2011-04-12). Suresh 

(2011-04-02) estimated that 80 % of the population has access to public water supply in 

some way, either through private, shared or communal taps. The water mainly comes 

from the Cauvery River and is supplied for 2-3 hours every day. When supplied people 

need to refill their private water tanks to ensure that they have access to water for 24 

hours a day (ibid.). The price of the water is set according to level of usage and the 

tariffs set by BWSSB for domestic water usage can be seen in Table 2.Some people 

who are not yet connected to the public water supply get their water from bore wells. 

Today, 44 % of the existing bore wells have dried out, but BWSSB are planning to 

build 3000 more, to serve the people who do not yet have access to the piped system, 

with water (Prahladarao, 2011-04-12). Other areas in BUD where people don‘t have 

water supply inside their houses, have access to the water through communal taps, 

which are supplied for free to the slum areas of BUD. There is a big difference in 

reliability of water supply in different areas of BUD. Some areas receive water more 

often than others, which Vishwanath (2011-03-29) claim is a result of corruption or 

infrastructural problems. 

 
Table 2: Tariffs for domestic water usage (BWSSB, 2005d) 

Category & Consumption  Revised Water Tariff Per Kilo 

Liter 

Minimum Charges 

1). 0-8000 6.00 48.00 

2). 8001-25000 9.00 201 .00 

3). 25001-50000 15.00 676.00 

4). 50001-75000 30.00 1326.00 

5). 75001-100000 36.00 2226.00 

6). 100000 & above 36.00 5826.00 

 

The tariffs for domestic water usage are subsidized by BWSSB, but according to 

Vishwanath (2011-03-29) the cost of domestic water is actually higher since there is a 

‗hidden cost‘ for water delivery. This is because of the fact that water is usually only 

delivered for around two hours per day, meaning that houses need to collect water 

during this time and store it for further usage. The hidden costs thereby lie in the cost of 

constructing underground tanks as well as paying for the electricity it takes to pump 

water from the tanks (ibid.).  

 

 
Figure 7: One of the private water tanks selling water in BUD (Picture by author) 



To save water or not? 

25 
 

Because of the unreliable water supply from primary water sources (piped water), 

there is a need of also obtaining water from secondary water sources (Figure 8). As a 

result of this situation the private water market in Bangalore is apparent and so called 

‗water trucks‘ can be seen all over the city (Figure 7). The private vendors collect water 

from groundwater pockets around the city and sell it for around 500 rupees per tank 

(Water vendor, 35, 2011; Suresh, 2011-04-02). Water tanks mainly sell water to 

restaurants and hotels around the city but also to private households with the economic 

possibility of using this secondary water supply (Suresh, 2011-04-02). According to 

Suresh (2011-04-02) the water trucks are operating on an informal basis, but the market 

has been allowed to grow since it today is an important contribution to the water supply 

in BUD. After the notion that the groundwater supplies in BUD are decreasing, 

legislation to control the informal water market has started to take form. Bills are just 

about to be implemented later this year (2011) which will minimize the private water 

market in BUD, and hopefully control and regulate the informal groundwater 

abstraction (ibid.).  
Another secondary water source is obtaining water through rainwater harvesting, 

which is a method of growing importance in BUD. People in BUD are generally well 

aware of the method as well as the new regulations on the matter, but both Suresh 

(2011-04-02) and Vishwanath (2011-03-29) pointed out that they believe people will 

not start to use rainwater harvesting until water scarcity affects them personally.  

 
Figure 8: Schematic image of water supply from a household level perspective showing the different sources 

available for water supply. The primary sources are ‘Cauvery water’ and bore well water and the secondary 

sources rainwater harvesting and water vendors (Figure by author). 

To minimize water use in BUD, BWSSSB is trying to implement a social 

approach to water demand management (see 3.3) by encouraging a new way of thinking 

among people which they hope will result in water saving behavior on household level. 

According to Prahladarao (2011-04-12) BWSSB ―[…] try to create awareness to water 

scarcity", which is primarily done through the media, but also through workshops and 

seminars in the communities which are called ‗awareness programs‘ and are meant to 

inspire people to save water (ibid.). These methods to create awareness are still being 

carried through on a very limited level, but Suresh (2011-04-02) think that water saving 

on household level will get bigger attention as the problem of water scarcity grow. He 

also mentions that an important channel to spread awareness is through schools, to 

hopefully make the next generation in BUD more careful. Another method to spread 
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awareness and which is meant to encourage people to use rainwater harvesting, is a new 

theme park that has been built in Jayanagar in southern Bangalore. The theme park is 

mainly aimed to school children, and its purpose is to spread awareness on water 

scarcity through experiential learning (Prahladarao, 2011-04-12). In the extension 

Prahladarao (ibid.) hopes that the theme park will promote households to invest in 

rainwater harvesting systems as well as lower the water usage in the city. 
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6. Result of interviews with households in BUD 
The household interviews, which this chapter is based on, show that most of the 

interviewees have private taps, but many need to complement their public water supply 

that is often unreliable. Complementary water sources are mainly water from bore wells 

or water purchased from private water trucks. Water is mainly bought from water trucks 

during dry seasons, when the public water supply because of seasonal conditions is 

particularly unreliable. During this time of the year, water is in some areas of BUD 

available for a few hours every other day, whereas in other areas it can be disconnected 

for as much as ten days in a row. Most of the interviewees buying water from water 

trucks say that buying water is more expensive than the water that BWSSB supplies, 

which makes this secondary source of water a last resort (Kala, 2011-04-04; Vinod, 

2011-04-04; Narayanappa, 2011-04-06; Anthony, 2011-04-08). Two of the interviewees 

claim that they never buy water from water trucks ever during water shortages, because 

of the high price (Pavan, 2011-04-04; Arun, 2011-04-11). There seem to be a uniform 

willingness among people experiencing unreliable water supply to pay more for water 

delivery, if it would increase the reliability of the water delivery.  

In the slum areas of Bangalore water is delivered through communal taps. These 

are built by BWSSB and the water is delivered free of charge, but the plan is to 

gradually encourage people to invest in subsidized private taps (Prahladarao, 2011-04-

12). In the first slum visited, Thilak Nagar (2011-04-06), the water delivered is that 

which in popular parlance is called ‗Cauvery water‘ and can be used as drinking water. 

In the second slum, Koramangala (2011-04-07), the water comes from bore wells and 

cannot be used for drinking purposes. Drinking water is instead supplied through 

another communal tap further into the slum settlement which provides ‗Cauvery water‘. 

According to interviews and observations, the water in Thilak Nagar slum is reliable, 

hence available all day around and people do not worry about water shortages. A 

woman claimed that she is very careful with the water because it is tiresome to collect, 

but not for the reason that water is available in short supply. The tap was not turned off 

during any time while the interviews were carried even when there were no buckets 

being filled (Figure 9). In Koramangala slum, bore well water is available most of the 

time, but since the water has to be pumped up, electricity is needed and during electrical 

shortages water is not available. Drinking water from the other tap that delivers 

‗Cauvery water‘ is according to slum settlers in Koramangala only available for about 

two days a week. In Koramangala people claim to be careful with their drinking water 

because it has to be stored inside the house and used in a careful manner until the next 

time water is running, but bore well water was delivered in an almost unlimited supply 

and hence the same precautions is not needed for water from this source.  

6.1 Household behavior 
When it comes to household water behavior, 10 out of 21 household say they save water 

and use various methods to limit the household‘s water use. Gaffar (2011-04-05) and 

Vinod (2011-04-04) mention that in their households they try to use the same water for 

many activities, such as reusing the water used for washing for gardening purposes. The 

variable linking the households that mention water saving are that they experience water 

delivery as unreliable. This is also mentioned by Gaffar (2011-04-05) who says that she 

thinks the experience of water scarcity makes people think about their water 

management. She further on says that the situation in BUD is really severe and she 

thinks something must be done to ensure a sustainable solution. She mentions rainwater 

harvesting and wastewater reuse as ―key features in a future Bangalore‖ (Gaffar 2011-

04-05), and also the possibility to plant more trees in the city which enables water to 



Désirée Bognäs 

28 
 

infiltrate into the ground during the monsoon. Further on education is very important, 

she says, since educating especially children about water saving can have a big impact 

in the future (ibid.).  

A similar opinion is expressed by Bushra (2011-04-07) who herself does not 

experience water stress since her resident building has a bore well which they get water 

from during the times the public water supply is not working. This solution for ensuring 

water provision is common in residential areas in BUD, housing the economically 

privileged part of the population. Even so, Bushra (2011-04-07) further on says that in 

BUD, water scarcity is close and people can see it everywhere with their own eyes. In 

her opinion this is enough motivation for her to think about her water behavior and save 

water. She stresses that it has nothing to do with her experiencing water as being 

expensive or in short supply, but she rather save water in favor of those who does not 

have enough access to water. She also says that to solve the issue of water scarcity in 

BUD, there is an immediate need to educate people, especially children in schools, 

about water saving. Finally she mentions that the backside of this issue is that it is 

difficult to motivate water saving in households when you can for example see water 

sprinklers in governmentally run parks being on all day. The government needs to set a 

good example to make this work. Also Anthony (2011-04-08) says that to achieve an 

attitude change among people, it needs to start from the government‘s side. 

 

 
Figure 9: A communal tap in the Koramangala slum. During the entire interview, the tap was never turned off 

even when buckets were not being filled with water (picture by author). 



To save water or not? 

29 
 

6.2 Attitudes towards water scarcity on multiple levels 
People‘s attitudes towards water scarcity vary, and while some interviewees claim to be 

very aware of water scarcity on more than one level, others see no negative aspects with 

water supply in BUD. Among people mentioning water scarcity as a problem, the 

majority pointed at water scarcity on commodity level, meaning that corruption, 

inefficiency and other organizational issues makes BWSSB to blame for the water 

shortage and unreliable water supply in BUD.  Other problems mentioned were the 

improper infrastructural planning and the bad pipes in the city (Vinod, 2011-04-04). 

Anthony (2011-04-08) says that he tries to be careful with how much water he uses 

since he know there is a limited supply of water in the city, but he is frustrated that 

people in his neighborhood does not seem to care at all about water saving and for 

example washes their cars with unnecessarily much water. He mentions that in his 

neighborhood a majority of the households have electrical pumps which they use to get 

as much water as possible during the few hours every day that water is available. These 

pumps decrease the already bad pressure in the pipes leaving people without electrical 

pumps with a bad water supply. He thinks the problem needs to be solved from within 

BWSSB, since a big part of the problem lies within their attitudes and is a result of 

corruption. He has tried to get involved in the issue by encouraging BWSSB to cut the 

water for people that misuse water or turn of the electricity during the time when water 

is supplied in his neighborhood (ibid.). Arun (2011-04-11) has a similar line of thoughts 

and want BWSSB to implement strict rules on water use in the city because she feels 

people are wasting too much water. 

Three people mentioned that water as a natural resource is the problem and the 

fact that a city like Bangalore that grows bigger every day, cannot be sustained through 

the limited resources available on basin level (Rekha, Supiga, 2011-04-08; Gaffar, 

2011-04-05). Supiga (2011-04-08) says that she think the issue should be solved by 

limiting the number of people and companies allowed to settle in the city, in a way that 

limits the city‘s size to such that it will not stress the natural resources. She further on 

says that she thinks people in general are not aware of the situation.  

Another category of interviewees saw no problem with water scarcity on any 

level. Revalhy (2011-04-11) says water is enough for everyone in BUD and there is no 

problem, and (Kielland, 2011-04-05) says the issue is money, and unreliable or 

insufficient water supply simply is an effect of households not being able, or willing to 

pay their water bills. Further on both Aruna (2011-04-11) and Mahalakshni (2011-04-

11) mentioned that there is no problem now but there might be in the future when the 

city‘s population continues to grow.  

  



Désirée Bognäs 

30 
 

7. Discussion 

7.1 Water scarcity on multiple levels 
As mentioned earlier, the definition of water stress according to FAO (2011) means that 

there is insufficient access to water resources which is caused by environmental, 

economic or social factors (see 3.2). Water stress has different meanings and different 

reasons on the levels discussed in this thesis. By scaling the notion and definition of 

water scarcity it becomes possible to assess on what level the water stress in BUD 

originates and appears.  

On basin level the resources are limited to the amount of water naturally available 

from Cauvery River and groundwater, which thus mean that access to water is limited 

by environmental factors. With using the Falkenmark index on city level it is possible to 

assume BUD has a water availability of 194 liters per person and day (see 5). This 

information is difficult to analyze since it is not the amount of water people actually get 

access to, because of leakage, and water being used for non-domestic purposes, but the 

number still gives a picture of the inadequate amount of water available in the Cauvery 

basin. Further on, considering that the population of BUD is growing quickly and the 

resources on basin level more or less are static, it is possible to assess that on basin 

level, first-order water scarcity, as defined by Ohlsson (see 3.2), is imminent or even 

present. 

Since second-order scarcity (see 3.2) occurs as a result of the inability to 

adequately conserve water resources, this type of scarcity can emerge on both city and 

household levels. This level of scarcity also includes ― scarcity in access to water 

services, because of the failure of institutions in place to ensure reliable supply of water 

to users; […] scarcity due to the lack of adequate infrastructure, irrespective of the level 

of water resources, due to financial constraints‖ (FAO, 2011).  On city level there is, 

according to chosen experts as well as residents, an apparent lack of adequate 

infrastructure, making the system water demand in BUD infinitive6. This can in turn be 

seen as an effect of the failure of institutions to adequately supply water. The leakage in 

the piped water supply system in BUD is estimated to as much as 49 percent, meaning 

that a big amount of the water is unaccounted for. This creates a situation where the 

water supply on city level suffers from water stress, but not as a direct implication only 

of the water scarcity on basin level, but rather as an effect of the inefficient water 

governance and inadequate infrastructure. Further on, water scarcity on household level 

becomes a direct result of the situation on city level. These results coincide with the 

framework brought forward by UN-water (2006), and also discussed by Bostoen, 

Kolsky & Hunt (2007) (see 3.2) saying that water stress on city level must not be a 

direct result of water scarcity on basin level. Of course, water scarcity on basin level has 

an impact on the situation on city level since it created the perquisites for the possible 

supply of water as a commodity. But, water scarcity on basin level does not in this case 

seem to be the primary reason for water stress on city or household level. 

One of the research questions asked earlier in this paper was how to solve the 

issue of limited resources in a developing and demographically growing city. A possible 

solution in this scenario has to start at city level with improved infrastructure to make 

the best out of the water available. The approach presented by BWSSB is that solving 

the issue of water scarcity is achieved first and foremost by increasing the amount of 

water delivered to the city. By increasing the water supply on basin level they hope to 

                                                           
6
 The system water demand will be infinitive since there is too much leakage and because of this: no 

matter how much water that is being put into the system it the demand will never be met. 
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minimize water scarcity on household level implying that there is a direct connection 

between the levels.  Secondly there is an incentive to spread knowledge about water 

scarcity among the people hoping to minimize water wasting on household level, which 

is and will be a key WDM method for BUD. But, since the primary reason for water 

scarcity on commodity and hence household level do not seem to be water scarcity on 

basin level but rather the imperfect governance and infrastructure in BUD, my analysis 

is that the issue should first and foremost be approached on city level. In this case it 

seems most effective to start by improving infrastructure and restructure the governance 

on city level, before approaching the issue on household and basin level.  

Further on, a solution needs to incorporate the economic aspect of water delivery. 

Water is on city level treated as an economic good for the reason of charging for water 

as an economic instrument to ensure cost recovery. In the conceptual framework (see 3) 

GWP‘s (2000) separates the terms value and charging. Based on the results of this study 

I think BUD not necessarily looking at the value of water from the perspective that ―is 

important for the rational allocation of water as a scarce resource (using the 

―opportunity cost‖ concept), whether by regulatory or economic means‖ (GWP, 

2000:19) which, if they did would maybe result in the limited water supply on 

household level being a result of legislation, rather than an indirect consequence of the 

poor governance. Further on, when it comes to the economic perspective on water 

delivery on household level, there is a need to discuss how water is treated and valued 

economically. Today water in BUD is subsidized, which is meant to facilitate the access 

to water resources to all people, especially the poorer part of the population. The 

question is if the poorer parts of the population are really the ones benefiting from the 

subsidies? For the most parts, the poorer households consist of more members than the 

richer ones, resulting in a lower water usage per household in the latter households. The 

richer households are those having the possibility to invest in water saving appliances 

like washing machines and such that lowers water usage. This means that the positive 

aspects of subsidies do not necessarily, if ever, trickle down to the poorer parts of a 

population. As a consequence of this, the water pricing in BUD might need to be 

rearranged, hence not subsidized. This can be a way to ensure that enough funds are 

being put into BWSSB that they have the economic means to render the infrastructure 

more effective and diminish leakages. Would not this approach further promote a 

uniform freedom to water, since it will result in everyone having the same possibilities 

and perquisites to be supplied water through an effective pipe system? 

What also needs to be mentioned in this discussion is the fact that most of the 

chosen experts mentioned the issue of water stress as something imminent in the future, 

like Vishwanath, (2011-03-29) implying that ―when the wells go dry the problem 

arises‖. With the city being directly dependent on its groundwater resources this is a 

true statement, but if it seems unsustainable to put the statement in future tense and 

imply that it is going to happen overnight. As mentioned earlier almost 44% of the wells 

in BUD have already run dry, and BWSSB are planning to drill more than 3000 

thousand new ones in the coming years. Having almost half of the bore wells in the city 

dried up, it is likely that the wells have already started to go dry, meaning that a careful 

use of the groundwater resources needs to be implemented now, and not be postponed.  

7.2 People’s attitudes towards water scarcity 
To connect to the social variable mentioned in 4.1 and called the perception on water 

stress it is safe to say that the attitudes towards water stress and water scarcity differ a 

lot between the interviewees in BUD. Numerous interviewees said there is a problem 

with water supply on city level which results in water stress on household level. Further 
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on, three people mentioned there being water scarcity on basin level. Of these three 

interviewees, two persons had experienced water stress and belonged to the category of 

interviewees with unreliable service. Of the people saying there was no problem at all, 

all but one belonged to the category of interviewees with reliable service. It may sound 

basic but I believe experience is vital to understanding the reasoning above. As 

mentioned by Gaffar (2011-04-05): people need to experience water stress before doing 

something about it, which explains this pattern. One of the factors effecting whether or 

not people had experienced water stress was if they had the economic means to obtain 

water from secondary sources. This results in there being a, probably self-explanatory 

but yet, socio-economical divide between people who have experienced water stress and 

not, which connects to Sen‘s concept of having the freedom to access resources. 

Another interesting difference was that the interviewees with communal taps showed a 

different attitude towards water scarcity than people with private taps. This might also 

have to do with the reliability of the water source. My analysis is that the interviewees 

that had communal taps with reliable service perceived water as something almost 

infinite. This category of interviewees are careful with water for another reason than 

because it is scarce, and that is because it is tiresome to collect water in buckets. 

The way the people around you view water scarcity and act on it, also seem to be 

an important issue mentioned by numerous interviewees. People look at their neighbors 

which because of the concept of ‗the tragedy of the commons‘, might hinder the 

possibility of collective action (see 3.4.1). People will act in a way that benefits 

themselves, and ensures personal revenue, which makes it difficult to inspire collective 

action. Once again I will relate to the input that was made by Bushra (2011-04-07) and 

presented in the beginning of this thesis, saying that it is difficult to find the motivation 

to care  about saving water, when sprinklers in the governmentally run parks stay on all 

day around. To inspire collective action, the government must set an example to be able 

to spread a line of thoughts that can enable social WDM. This further on connects to 

what in Joergensen, Graymore & O‘Toole‘s (2009) model (see 3.4) is defined as 

‗institutional trust and fairness‘. If people do not trust the institutions, or think that they 

act in a way that is fair; it is difficult to motivate a new line of thoughts that will impact 

people‘s behavior. Even if the line of thoughts on how to behave in a specific matter 

seems right, I believe people will have difficulties to find the motivation to act if they 

think they stand alone. This brings me to a further issue, which is that people must have 

the right incentive to care to act in a specific way. To ensure that changed household 

water behavior becomes a WDM method that lowers water usage in a city like BUD, 

the right incentives must be found that inspires collective action. 

7.3 The value of water – incentives to care 
The incentive, (or Joergensen, Graymore & O‘Toole‘s (2009) (see 3.4) ‗conservation 

intention‘) is the reason that motivates people to act in a specific way, which is defined 

by how they experience and look at the world around them. In this case, it depends on 

how people value water as a resource, and for what reason. To achieve a changed line of 

thoughts that will affect the people‘s behavior and hence make it a method that achieves 

a social version of WDM as presented through Wolfe‘s (2007) reasoning in 3.3, the 

right incentives to care need to be identified. I believe the incentives for people‘s 

behavior can both be built on their own experience but also on secondary information, 

which can be achieved through education or for example workshops and seminars. 

Through the interviews that are analyzed in this thesis I have identified two incentives 

for saving water:  
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- Common good incentives: people save water for the sake of the general 

population in BUD because water in the region is scarce, and because the deficit 

will have an effect on everyone in the city. For the sake of the common welfare 

in BUD everyone must consequently be careful with how much water they use. 

This incentive connect to Olson‘s concept of ‗collective action‘ (see 3.4.1), 

meaning that people strive to achieve a common goal. 

 

- Personal incentives: Water is saved because household water supply is 

unreliable. You must be careful with your water use to make sure there is 

enough water in the household during times of unreliable service. Water can also 

be saved for economic reasons, meaning that you cannot afford to waste. Last 

but not least water can be saved for the sake of the labor invested in collecting 

water in buckets. The personal incentives can be connected to Hardin‘s ‗tragedy 

of the commons‘ (see 3.4.1) meaning that the water will be handled in a way that 

ensures a personal yield. 

 

The different incentives have different outcomes in a household‘s behavior. What 

also needs to be accounted for when analyzing household‘s water behavior, is their 

perception towards water scarcity on different levels. As mentioned earlier, the result of 

the household interviews show that people have very different attitudes towards water 

scarcity on different levels which will affect their water management. In figure 10 I 

have put the incentives to save water in relation to people‘s attitudes towards water 

scarcity. By pointing out four theoretical ‗households‘ in the graph, I have strived 

towards finding the most advantageous position for a line of thoughts that will inspire a 

long term solution of water management.  

 

 

Figure 10: Incentives to save water in relation to people’s attitudes towards water scarcity based on the results 

and discussion of this thesis. The grey area marks the position that according to my analysis inspires a 

sustainable household behavior. Sustainable in this tense means a household water management that uses 

water in an effective way promoting a water usage that gives  everyone get the possibility to access the 

available resources in BUD (Figure by author, 2011). 
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- A: Individuals with personal incentives to save water, and whose attitude is that 

water is scarce on household level (A), are motivated to save water inside the 

household but not outside, because the perception is that water is not scarce 

outside the home. This line of thought does not create a sustainable long term 

solution, but decrease water use on household level. The problem is that people 

will be less motivated to save water outside the household, in schools, 

workplaces, etcetera, and only act in the interest of their own personal benefit. 

 

- B: The perception of water scarcity as being something that exists on city level 

will result in households believing bad governance and bad infrastructure is the 

core of water scarcity. Even if this might be the case in BUD today, as shown in 

the results of this project, this position in the graph (B) might create a situation 

where people only see the problem as something that will be solved in time on 

city level, which will only inspire a water saving behavior to some degree, 

meaning people need to save water for the common good until the water supply 

has been adequately structured. It might constitute for a short term solution, but 

not a sustainable long term solution. 

 

- C+D: Households situated on the dotted line in figure 10, have the incentives to 

care that are favorable to achieve a long-term solution. This is because of the 

fact that with both incentives derived from your personal needs and yields, as 

well as a line of thoughts inspiring water saving for the sake of others, people 

will handle water in a viable way. A household with an attitude towards water 

scarcity on household level (C) that has the incentives to care that are both 

personal and common, will be careful with water because they experience water 

scarcity and  therefore save both for themselves and others. A person with the 

same incentives to care but a level of attitude towards water scarcity on basin 

level (D) will have enough personal incentives to care that makes water saving a 

personal issue at the same time as water saving is inspired by a awareness of 

water being a scarce resource on basin level. 

 

As mentioned, the dotted line on the x-axis of figure 10 shows the most 

advantageous situation, which is when the incentives to care are a mix between 

common good and personal incentives which both is fueled by personal yield but still 

inspires collective action. Without the common good incentives people will only have 

their own self-interest in mind meaning that if their personal situation changes to a level 

where their personal need to save water disappears, their behavior will change with it. 

On the other hand, without the personal incentives to care, I doubt people will embrace 

a long term water saving behavior. It sounds good to save water for the common good, 

but people first and foremost look to their own personal gain and well-being, and 

therefore there is a risk that when there is a situation where a wasteful behavior will 

increase the personal standard of living, people will prioritize this rather than choosing 

water saving for the sake of others. Therefore, a balance between personal and common 

good incentives would create an advantageous situation that can promote a long-term 

solution. Hence, the slightly shadowed part of the diagram shows the preferable ratio 

between incentives and perception of water scarcity, which will promote a 

‗sustainable‘
7
 household behavior. Personal incentives to save water and ensuring 

personal yield, will be neutralized from the situation described in A, if the perception of 

                                                           
7
 Sustainable in this tense means a household water management that uses water in such an effective way that it 

promotes equity and gives everyone the same possibility to access water resources in BUD. 
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water scarcity is on basin level, which creates an understanding of the situation on a 

larger scale which promotes a long term sustainable behavior. On the other side of the 

axis the shadowed part marks the situation where the incentives to care are for the 

common good, but there is a perception of, hence experienced, water scarcity on 

household level. An individual in this position has a sustainable behavior because of the 

knowledge of how scarcity affects people.  

Of course this is a simplified schematic image of reality which must be looked at 

with critical eyes. The complex reality cannot be described in a simple way like this, but 

this analysis is a way of describing a possible interpretation of it. By studying reality in 

this way one might gain an understanding of how household water behavior can be 

approached to become as effective as possible.  It might also inspire ideas of what 

should be prioritized in further education aimed at increasing people‘s awareness of 

water scarcity in BUD. Ideas of what the ideal situation would be to ensure that 

people‘s behavior and attitudes towards water scarcity can be used to achieve WDM in 

the social context mentioned by Wolfe‘s reasoning (see 3.3). To conclude this analysis I 

want to mention that when it comes to domestic water usage I think that it is safe to say 

that people use more and more water, both real and virtual, through development and 

globalization. If the living standard of the western developed countries is what the goal 

of development is, this will also include higher water consumption per capita. A 

sustainable development will therefore mean that further modernization and 

urbanization in BUD need to happen in concurrently with a decreasing water demand 

per capita.  It will be a challenge to ensure that all people gain access to a resource in a 

situation where the resource is naturally or politically limited. In a utopia, all 

households would use their water in such an effective way that it gives everyone, 

regardless of socio-economic situation, the same freedom to the important resource that 

is water.  This utopian, but fair, water usage would mean that the today uneven water 

usage per capita, is equalized. It would mean that the possible water usage per capita for 

the urban poor increases and at the same time as social WDM decreases water use in the 

socio-economically stronger part of the population. To achieve this, a behavioral change 

is needed among the population in BUD. A behavioral revolution that ensures the 

awareness of how effective water use contributes to equity in the water sector of BUD. I 

think that through this ‗blue revolution‘ a significant impact on people‘s life quality can 

be achieved, being a key aspect in and ensuring that water becomes available for 

everyone in the steadily growing population of BUD.  
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8. Conclusions 
Derived from the discussion above I have withdrawn the following conclusions that aim 

to answer the research question presented in the beginning of this thesis. 

- What characterizes the status of water resources on the basin level, city level 

and household level of the water sector in BUD and why is that? 

On basin level the water resources in BUD can be viewed as stressed, meaning there is 

not enough water available per capita. On city level inefficient governance and bad 

infrastructure results in water stress, which is not a direct result of water scarcity on 

basin level. The city is very dependent on groundwater which is already starting to go 

dry, meaning that water scarcity on all levels might be more pronounced in the future. 

The issue should first and foremost be approached on city level to render the 

infrastructure more effective, before approaching the issue on basin and household 

level. 

- What are people’s attitudes towards water scarcity on the different levels? 

The attitudes differ between people, but many people see a problem on city level 

whereas the knowledge of water scarcity on basin level is not very widespread. There 

seems to be a socioeconomic divide between people experiencing water scarcity as a 

problem on household level.  

- What incentives to save water are most advantageous to render household water 

management more effective? 

Incentives that are a combination of personal and common good incentives are the most 

advantageous ones. These can, in concurrency with the perception of water stress 

according to figure 10, affect household‘s water behavior in a way which might inspire 

a behavioral change that can render water use more effective. 

The knowledge and perception of water as a resource, commodity and necessity 

affect the way people handle and use water. Further research elucidating people‘s 

behavior in a water scarce environment, is vital to understand how to achieve a 

behavioral change among people in line with the above mentioned ‗blue revolution‘ that 

can lover usage in a developing city like Bangalore. 
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9.1 List of interviews and personal communication 

9.1.1 Household interviews 
Name Reliability of 

water delivery 

Type of connection Date of 

communication 

Type of 

communication 

Anthony, A. Unreliable Private tap 2011-04-08 Interview 

Arun, P.  Unreliable Private tap 2011-04-11 Interview 

Aruna, M. Reliable Private tap 2011-04-11 Interview 

Bushra, K. Reliable Private tap 2011-04-07 Interview 

Female, 42  Reliable Communal tap 2011-04-11 Interview 

Gaffar, I. Reliable Private tap 2011-04-05 Interview 

Hameed, A. Unreliable Private tap 2011-04-04 Interview 

Kala, S. Unreliable Private tap 2011-04-04 Interview 

Koramangala slum Unreliable Communal tap 2011-04-07  Interview 

Mahalakshni, S. Reliable Private tap 2011-04-11 Interview 

Mahesha, B.C. Unreliable Private tap 2011-04-11 Interview 

Marijonatti, P. Reliable Private tap 2011-04-08 Interview 

Narayanappa, H. Reliable Private tap 2011-04-06 Interview 

Pavan, M. Reliable Private tap 2011-04-04 Interview 

Rekha, A. Unreliable Communal tap 2011-04-08 Interview 

Revalhy, S. Unreliable Private tap 2011-04-11 Interview 

Reyendrapraled, A. Unreliable Private tap 2011-04-12 Interview 

Siksla, H. N. Reliable Private tap 2011-04-11 Interview 

Supiga, S. Unreliable Private tap 2011-04-08 Interview 

Thilak Nagar slum Reliable Communal tap 2011-04-06 Interview 

Vinod, S. Unreliable Private tap 2011-04-04 Interview 

Vinod, A. Unreliable Private tap 2011-04-06 Interview 

Kielland, N. Reliable Private tap 2011-03-05 Interview 

     

9.1.2 Chosen experts 
    

Name Title Organization Date of 

communication 

Type of 

communication 

Prahladarao, A.N. Public Relations 

Officer 

BWSSB 2011-04-12 Interview 

Suresh, S. Professor Dep. Of Geology 

Bangalore University 

2011-04-02 Interview 

Vishwanath, S. CEO Rainwater Club 2011-03-29 Interview 

Water vendor, 35 Water vendor Private company 2011-03-30 Interview 
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