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CHAPTER I 

INTRODUCTION 

The present study attempts to probe into the household water management 

practice in urban Mizoram from a social policy and social work perspectives. 

Water is an essential life sustaining element, life in all its forms is impossible 

without water. The basic human needs and secure food supply and freedom from 

disease depend on it. Water is now generally described as ‘economic and social 

good’. It is perceived by different people as a commodity, as commons, as basic right 

and as a sacred resource or divinity (Iyer, 2003).  

1.1. Water Crises: The Global Scenario   

Globally, we use approximately 4,000 cubic kilometres of water per year from 

rivers, streams, lakes, and aquifers. Agriculture accounts for about 70 per cent of 

global water use. Industry accounts for approximately 20 per cent, and cities and 

towns for about 10 per cent (Brown and Flavin 1999). About 2.7 per cent of the total 

water available on the earth is fresh water of which about 75.2 per cent lies frozen in 

Polar Regions and another 22.6 per cent is present as ground water. What is 

effectively available for consumption and other uses is a small proportion of the 

quantity available in rivers, lakes and ground water. The crisis of water resources, 

development and management thus arises because most of the water is not available 

for use and secondly there is a highly uneven spatial distribution. Accordingly, the 

importance of water has been recognised and greater emphasis is being laid on its 

economic use and better management. At current rates, the worlds human population 

uses about half of all the available freshwater, and the rate of water use continues to 

rise. The world’s hydrological patterns have been greatly altered by our activities. 
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Water tables are falling in many places around the world because the volume of water 

withdrawn for human uses greatly exceeds the ability of nature to replenish it. This 

problem is one of global scale (Postel, 2002). In the international policy circles the 

importance of water has been well recognized. Article 25 of the 1948 Universal 

Declaration of Human Rights states that “everyone has the right to a standard of living 

adequate for the health and well-being of himself and of his family, including food, 

clothing, housing and medical care and necessary social services. Access to water as 

an independent human right was recognized in 2002 (Chenoweth, 2008).  

However, drinking water supply is a much more serious global concern. 

According to the World Bank (2003: 1) more than 1 billion people in the developing 

world lack access to clean water. About one in five people in the developing world 

does not have access to safe drinking water (World Bank, 2004). Around 2 million 

people die every year due to water related diseases most of them being children less 

than 5 years of age. A UNESCO report estimates that by 2050, at best 2 billion in 48 

countries and at worst 7 billion in 60 countries will face fresh water scarcity 

(Bouselly, Gupta, and Ghosh, 2006). The percentage of the population in developing 

countries with affordable and adequate access to safe drinking water has remained 

unchanged virtually over three decades (World Bank, 2004). A major cause of poor 

access to water services in developing countries is the inefficiencies of water utilities, 

which serve mainly urban areas. The inclusion of water access target in the 

Millennium Development Goals - to halve the proportion of people without access to 

safe drinking water by 2015- is recognition of the importance of safe water (Calderon 

and Serven 2004). 
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1.2. Water Crises: The Indian Scenario  

The situation is not much better in India. A survey conducted in 2000 showed 

that in many urban centers, the availability of water is less than 100 liters per capita, 

with only 2.7 per cent of surveyed municipalities are reported to supply over this 

amount. Approximately 28 per cent of the municipalities provided less than 50 liters 

per capita per day (Bouselly, Gupta, and Ghosh, 2006). Urban population in India has 

grown almost five times in five decades from 1951 (62.44 million) to 2001 (286.08 

million). India’s water requirements have rapidly increasing. The very steep 

population growth in the last 60 years has put tremendous pressure on this limited 

renewable natural resource. India’s on-going economic growth has also put increased 

demand on water sector. Rapid industrialization has needed further development of 

hydropower infrastructure, and growing urbanization demands massive investment. 

With 15 per cent of the world’s population, India possesses less than 3 per cent of the 

global land surface (Briscoe and Malik, 2008). To meet food demands from this 

limited land resource, highly water-intensive agriculture has been undertaken in 

recent years. Because of population growth, per capita annual fresh water availability 

in India has also declined considerably. Besides water scarcity, India also suffers 

heavily from the uneven distribution of water resources among its various regions 

(Briscoe and Malik, 2008). It was noted that in India, approximately 70 per cent of 

urban households have tapped municipal water as the main source of water. The rest 

must rely on other sources of water, roughly 7 million households in urban India 

belonging to the lower economic strata do not have access to tap water. However in 

this figure semi-authorized or unauthorized slums were not mentioned (Bouselly, 

Gupta, and Ghosh, 2006). Any disruption to the water supply directly influences the 

incomes of poor households. Lack of access to reliable, adequate and safe and 
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affordable water supply has a direct bearing on the livelihoods and the income of the 

people. The poor are the ones who suffer first from the effects of declining utility 

performance (Bouselly, Gupta, and Ghosh, 2006). 

Much concern have been raised about water and water issues that ground 

water levels are dropping, groundwater quality is worsening, quantity of rain water is 

rapidly decreasing and moreover the existing main water supply is unable to provide 

sufficient water to our cities and towns. Moreover, many of the world’s largest 

irrigation investment performed unevenly because their focus was on new projects 

rather than managements of existing ones (World Bank, 1991). The very survival of 

humankind depends on our understanding and wise use of our finite freshwater 

resources (Holland, Blood and Shaffer, 2003). 

1.3. Water Crises: The Mizoram Scenario  

In Mizoram Department of Public Health Engineering (PHE) is the sole 

agency of the state Government in Water Supply and Sanitation sectors operating 

throughout the State. It was separated from the state P.W.D since 3rd August 1983. 

The main objective is to provide Safe Water Supply and Hygiene Sanitation facilities 

to all citizens in the state of Mizoram. The proper survey and investigation, planning 

and design, construction and quality control with systematic monitoring, operation 

and maintenance are the sole responsibilities of this organization to achieve its 

specific objectives. And also the Department of Mizoram State Pollution Control 

Board (MPCB) has mainly taken up Water Prevention and Control of Pollution Act 

1974. MPCB has monitored Water Quality under National Water Monitoring 

Programme (NWMP) under which Central Pollution Control Board sanctioned six 

water quality monitoring stations for Mizoram. Following which six water quality 

monitoring stations are established in different parts of Mizoram. And these are 
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monitored four times a year during different seasons at regular intervals. The results 

of these were then sent to the Central Pollution Control Board.  

Water supply level in urban areas (as per 2001 census) for 12 towns is 49.50 

lpcd (litres per capita per day) while water requirement as per norm in urban areas is 

70 lpcd. Among many schemes it has been taken up presently Mizoram depends on 

Greater Aizawl Water Supply Scheme Phase I. It was completed in the year 1988 and 

it is a 100 per cent state funding. The number of house connection given out was 

20675 connections where the percentage of population covered was only 35 per cent. 

Its main source is Tlawng River and the rate of supply as per norm is 135 lpcd 

however present rate of supply is 30 lpcd. Per capita cost is Rs. 2250 and water tariff 

per kiloliter is Rs. 7.30 and the annual revenue generated is Rs. 251, 11,200 (Source: 

Public Health Engineering Department Mizoram, 2005- 2006). The major sources of 

drinking water in Mizoram are springs and river water, which are inadequate to meet 

the demands of the present population. Mizoram received 85 inches of rainfall per 

year but due to mismanagement every year most of the springs were dried up in the 

summer season. Rainwater harvesting has a history from British rule in India, 

Christian missionaries were one of the first people who started to practice rainwater 

harvesting. The biggest water storage in Aizawl at Tuikhuahtlang was established by 

G.H.Loch. In the very beginning this was used for storing rainwater. C. Dorema, the 

Chief Chemist PHED (2008) had mentioned that Mizoram have received an adequate 

amount of rainfall and if this rainwater is manage with proper storage every 

households will be able to have 20 buckets/tin of water per day. At the same time this 

is a guideline given by WHO where it stated that the per capita water consumption 

should be at least 20 litres per day (Mengesha et al. 2002, Minten et.al. 2002 and 

Collick 2008). At present, Greater Aizawl Water Supply Scheme Phase II is an on-
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going scheme and is planned to cover the areas which are not covered by Phase I. The 

funding pattern will be 75: 25 Doner and State. And the implementing agency will be 

PHED of Mizoram. However, water problem is still a serious problem that needs 

quick intervention from policy levels. Keeping these in view the present study focuses 

on the household management of water. 

1.4. Household Water Management: An Overview of Literature 

Review of literature forms the foundation of social research of quantitative 

variety. Social work research is no exception to this. Review of literature helps to 

understand the theoretical background of the research problems and helps in 

formulating the research problem. This section reviews and identifies the literature 

which is relevant to the present study and observed a few research gaps. 

There is copious literature on urban water management in developing 

countries including India. They are either nationwide studies or that report the 

experience of households and communities. This literature focuses on the review of 

existing water sector policies (see for instance McKenzie and Ray 2009; Narain 2009) 

and appraisal of mechanisms for improving the water supply (for example Anthony 

2007; Bouselly, Gupta, and Ghosh, 2006; Briscoe and Malik 2007). There are also 

some studies which focus on the water sector reforms such as private sector 

participation, fiscal reform, and civil society participation (see Prokopy 2009; 

Demeke, 2009; Anthony 2007; Majumdar and Gupta, 2007; Colin, Parker and Yin 

Fang, 2006). There are number of studies on household behaviour in the urban and 

rural areas. Some of these empirical studies focus on the households’ access to water 

supply. These studies deal with household water use pattern (see Wutich 2009; 

Demeke 2009; Arouna and Dabbert, 2009), the social and economic determinants of 

water use (see for instance Arouna and Dabbert 2009; Keshavarzi, Sharifzadeh and 
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Haghighi, 2006; Chenoweth 2008). Household water harvesting is yet another aspect 

of this problem on which there are some studies (see Kumar 2004). The household 

expenditure on water has been studied and reported (see Adebusola and Bolarin, 

2009; Demeke, 2009; Israel, 2007). Studies related to pricing of water have also been 

conducted (see Israel, 2007; Olmstead and Stavins, 2008; Wasike and Hanley 1998). 

Some studies focus on the household water conservation behaviour and its correlates 

(see Cameron and Wright 1988; Keshavarzi, Sharifzadeh and Haghighi, 2006; 

Hablemitoglu and Ozmete, 2010). There are some studies on the willingness of 

households to pay for improved water supply (Adebusola and Bolarin, 2009; Haq, 

Mustafa and Ahmad, 2008; Pearce, Willis and Jenkin, 2007). There are also studies 

on household participation in community water source management, its determinants 

and benefits (see, Demeke, 2009; Prokopy, 2009). 

From the review of literature a few research gaps could be identified. There 

are a few studies on household water management in the North East India (see except 

a study in Manipur by Anthony, 2007). Though the seriousness of this problem in 

these hilly states there is only one study in Mizoram reported so far (see Lalrosangi, 

2005). There are a few studies on the water conservation behaviour in India, popular 

perceptions on privatisation and user charges. Seasonal variation in water use has not 

been adequately explored. Estimation of per capita water use per day or per capita 

household water used is not clearly studied and defined. Social perspective studies are 

very limited. The present study attempts to fill these research gaps by probing into the 

water management practices of urban households in Mizoram. 

1.5. Statement of the Problem 

The purpose of the present study is to probe into the household water 

management in urban areas of Mizoram from social policy and social work points of 
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view. It focuses on the interrelated aspects of household water management practice 

such as collection, storage, usage, treatment and conservation.  It throws light on the 

issues of the availability, accessibility, and adequacy of water used by the urban 

households. It also probes into the perception of the urban residents on the emerging 

policy options of household participation in water management at community level, 

pricing of water and privatisation of water supply. In the light of study of these 

aspects it proposes some suggestions for the benefit of the policy makers, planners, 

civil society organisations as well as social workers  at multilevel.  

1.6. Chapter Scheme   

The present study is organised into the following six chapters. 

1. Introduction 

2. Review of Literature 

3. Methodology 

4. Water Collection, Processing, Storage and Conservation 

5. Water Use Pattern and Water Quality 

6. Water Pricing, Privatisation and Willingness to Pay 

7. Conclusions, Policy Implications and Suggestions 
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CHAPTER II 

REVIEW OF LITERATURE 

There is copious literature on urban water management in developing 

countries including India. They are either nationwide studies or report the practice at 

household and community levels. The present chapter presents a critical review of 

literature on various aspects of household water management into seven sections viz., 

source of water for household use, household water use, household water 

conservation behavior, pricing of water for household use, privatization of water 

supply, households participation in community water management and households 

willingness to pay for improved water supply. 

2.1. Source of Water for Household Use 

Anthony (2007) study presents the findings of a door-to-door survey of 

Imphal, the capital of Manipur, a North-eastern state of India. This study focused on 

the sources of water used, expenditure on water, household level treatment of drinking 

water and households participation in community level management. Stratified 

sampling was used by using Questionnaire and its sample size is large enough. He 

found that the primary source of water is neighborhood ponds and the secondary 

source is piped water.  According to him the Imphal’s piped water supply system is 

poor and a majority of residents procure drinking water from a variety of sources and 

private access to the piped water is largely determined by income and location though 

access to neighborhood ponds did not vary much with income. The major problems 

according to the author were erratic supply and low pressures necessitating long 

waiting times. As the piped water was believed as no purer than water from other 

sources, most households boiled and filtered piped water. They believed pond water 

to be of worst quality. And rainwater was considered as pure and needs no treatment 
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or purification.  According to him though rainwater harvesting has no recurring costs, 

the capital investment required for appropriate types of roofing, pipes, storage and 

pumping equipment reduces its potential as a source for low-income households.  As 

regards people’s participation, he found communal ownership and active participation 

of households in maintaining their water source.  He concluded though technically 

piped water is the best form of supply, until piped water systems become reliable, and 

paying the full costs for piped water becomes socially and politically acceptable and 

affordable, alternate sources of supply should not be ignored. According to him the 

planners should formally recognize and support alternate sources in their cities or 

regions overall water supply schemes.  

However, the study conducted by Spencer (2008) studies the case of small-scale 

providers in Can-Tho, Vietnam by examining competition in Local water markets, 

and compares pipe water with a range of lower quality traditional sources. The study 

compares costs, uses and perceived advantages and challenges of each source. It also 

examines a situation in which residents actually make the choice of whether or not to 

pay for higher quality of water. Random sampling procedure was used by using the 

official ward roster as the sampling frame from two urban wards in Can Tho city and 

the wards were selected based on their proximity to the central business district of 

Can Tho. According to the author households demand for piped water exists but 

traditional sources are more preferred by households due to less cost. People were 

comfortable to use the traditional source. The author feels that piped water was used 

by households not for its hygienic quality but because of its characteristics such as its 

taste, smell and colour. Piped water was thought to be as “less basic need” than other 

household needs such as education, agricultural inputs etc.  
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A study which was conducted by Lalrosangi (2005) focused on rural household 

water management in Mizoram. It was carried out in Sihphir village. According to her 

findings Tuikhur (Sprinwell) was the main water source of households in the studied 

village. There was no piped water connection within the village; however PHED 

supplied water by truck for domestic water requirements for payment. And as 

mentioned by her the nearest the nearest source of water was Tuikhur where the 

villagers had travelled 137.08 meters from their habitat. Families spend around 

Rs.118.75 every month; however their total water storage was very small. The total 

storage capacity for small size family was 511.54 tin and for medium size family total 

storage capacity was 627.78 while for the large size family they could store as much 

as 667.50 tin of water. In this paper household per capita water use was also studied 

where from the results it was shown that per capita water use of households was 

obviously for drinking and preparing food.  

On the other hand a study conducted by Kumar (2004) in India argues that roof 

water harvesting systems were not alternative source to households of rural and urban 

areas. The author had also mentioned that these systems had offered little scope in 

ensuring domestic water security for urban housing stocks of low and middle income 

groups. However for households having large roof it offered tremendous potential. 

The author also argued that the low rates charged for domestic supplies by urban 

water utilities and government subsidies for rainwater harvesting would only leads to 

the increased accessed of water supplies by the urban privileged groups. This will lead 

to greater inequalities in access to water supplies. At the same time, in rural areas with 

dispersed populations and hilly areas, RWHS may be economically feasible. And he 

also suggests that in hilly regions receiving heavy rainfalls government investments 
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for community water supply schemes could be replaced by heavy subsidies for 

installation of RWHS. 

2.2. Household Water Use 

There is no common understanding of the minimum per capita fresh water 

requirement for human health and economic and social development. The paper by 

Chenoweth (2008) discusses the minimum water requirement for social and economic 

development. The study seeks to answer the question of what components of water 

usage should be included in an estimate of the minimum amount of water that is 

required to permit social and economic development in a society. Existing estimates 

varies between 20 - 4654 lpcd, however, these estimates are problematic because they 

consider only human consumptive and hygiene needs. Thus, reconsidering the 

components of a minimum water requirement estimate for human health and for 

economic and social development suggests that a country requires a minimum of 135 

lpcd. Human requires fresh water for three broad uses, namely domestic use which 

includes drinking, washing, food preparation and general hygiene, agricultural use in 

order to produce food, and industrial use for non-agricultural commercial activities. 

The author had given two approaches for estimating the minimum amount of water 

required to sustain a high level of human development: Development efficiency 

approach and Sectoral Approach. Those countries with combined high level of these 

indicators are classified as having high human development. According to the author 

the Human Development Index (HDI) is useful as it acknowledges that economic and 

social development requires more than achieving a high national income. 

  On the other study, Demeke (2009) has assessed household water use 

practices, household level determinants of water use, communities attitudes towards 

water safety, water quality and the benefits of safe local water supply, the status of 
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selected rural water supply structures, institutional approaches followed to enhance 

the sustainability of water facilities and community contributions for water source 

protection, maintenance and its determinants. The study was carried out in Achefer; 

Amhara region in Ethiopia. A cross sectional descriptive research design was used by 

giving out questionnaires to households and observation surveys of water sources was 

conducted in communities where water sources exist. In Achefer out of 75 water 

sources 16 water sources were selected randomly and the villages in closest proximity 

to improved water sources were identified and 10 household’s respondents who reside 

in each village were randomly selected for the survey and the total sample size is 160. 

He had observed that gender plays a significant role in domestic water management. 

And also observed that wealthier families consume more water and water use is 

significantly related to household size and waiting time. According to the author 

higher water use means less waiting time at the source and if household size increase 

the amount of water use per person per day significantly decreases. And he also 

observed that households located nearer to the water source are likely to use more 

water. Therefore the result suggests that water sources needed to be located within a 

reasonable distance to all beneficiaries and supplementary facilities may also be 

constructed to reduce the waiting time at the water sources to satisfy daily domestic 

water requirements. He also noted that the degree of households’ participation during 

the service establishment stage has significantly influenced the willingness to pay 

cash and the willingness to contribute labour for source protection and maintenance. 

Income is also shown to affect the decision of households to participate in water 

source protection and maintenance. The author suggests that understanding 

households and their socio economic, geographical and institutional settings and 

matching with suitable framework is essential for sustainable water management. 
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High degree of flexibility in project approaches, which considers the inherent socio 

economic differences among households, is also important. 

  A study conducted by Harlan, Yabiku, and Larsen, et.al. (2009) also examines 

how water consumption in individual households is affected by income and 

determines whether household amenities or attitudes toward community and the 

environment mediate the effect of income on residential water use and also examines 

the significant effect on consumption that was mediated by house size, irrigable lot 

size and landscape size. The study was carried out in Phoenix, Arid region in Central 

Arizona. A purposive sample of seven neighborhoods was chosen to represent 

variation in median income, ethnic composition, age of housing stock, types of 

landscaping, and locations in the urban core, suburbia and the periphery of new 

development. The eighth neighborhood sampled in this study is an upper middle 

income, older urban core, highly vegetated neighborhood. Telephone interview was 

conducted with a random adult respondent in each responding households. There were 

302 respondents. The author had noted that wealthy households consume much more 

water than low-income households and it also explains that water carries important 

aesthetic, social status, and recreational affordances, which are deeply ingrained in 

upper-middle-class lifestyles. And he suggests that rather than imposing new 

regulations on homeowners for indoor water conservation standards (such as The U.S 

Energy Policy Act1992) it is more feasible to install water saving technologies in new 

homes. And according to the author taxation and pricing policies are methods of 

reaching affluence homeowners but this would not be politically feasible. At the same 

time water price is inelastic (Hurd, 2006; Corral-Verdugo et al., 2003) and people pay 

water price for the service of delivering and not for the resource itself (Corral-

Verdugo et al., 2003). Another interesting suggestion  he made was that reducing 
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high-end urban household water consumption is perhaps the most driver of water and 

other natural resource conservation (Princen et al., 2002; Mainieri et al., 1997, Berk et 

al., 1980). One debating question that arises is that- will the world be able to control 

high-end water users, beginning with Karl Marx, theorists of consumption have 

fostered the ideas that under conditions of increasing affluence their is an ever-

increasing of demand that is stimulated by human emotional needs for self-identity 

and symbolic social competition for status (Gottdeiner, 2000; Hornig, 1983; Ritzer, 

1999; Veblen, 1899; Wilk, 2006). 

Similarly, a study conducted by Zhanga and Brown, (2005) again focuses on 

household water use patterns and compositions, household water amenities and 

facilities, household water using habits and behaviours, household water perceptions 

and environmental attitudes as well as a households capacity and willingness to 

respond to water conservation policy in different housing typologies  in the Chinese 

context. Therefore the major concern is on the consumers’ aspects of urban residential 

water use which mainly focuses on the behaviours and perceptions of households that 

affect their water use and consumption. The study was conducted in Beijing and 

Tianjin where it compares their water use and consumption patterns by using different 

variables. A total of 806 in-house interviews were completed in Beijing and Tianjin 

by using stratified sampling method based on the predominant housing typologies 

where individual households were asked to provide information by answering 52 

questions. The authors highlighted that in most of the studies of residential water use 

in the past few decades carried out in developed countries they look water use and 

consumption patterns from the economic point of view. However in developing 

countries the context for water use and consumption studies is quite different. 

Therefore it concluded that access to water rather than pricing, is the most important 
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variables in determining water use and consumption. The authors had observed that 

families in Beijing historically used more water and possessed more water appliances 

whereas households in Tianjin consumed less water and practised various water 

saving measures. Most Beijing households depended on water saving equipment such 

as new faucets for their water conservation. They also noted that less water 

consumption city still counted on traditional ways of water conservation by using 

water for many purposes. 

Similar to the above studies, a study conducted by Arouna, and Dabbert, 

(2009) analysed the determinants of domestic water use in rural areas which aims to 

analyse factors affecting the domestic water use of rural households without access to 

piped water within their residence. It also analysed households’ water use behaviours 

as a function of water availability by precisely estimating domestic water use for both 

rainy and dry seasons. A clear distinction of factors affecting water use in each season 

is important because it may reveal which factors are more important for water 

management under different conditions of water availability. The study area includes 

the Central and Northern parts of the Oueme river basin of Benin Republic and in this 

study two stages stratified random sampling technique based on location and water 

accessibility was used. In total 27 villages were selected and a random selection of 12 

households per village was made in the second stage. A total number of 325 

households were surveyed. The primary data collected mainly include general 

households characteristics, daily water used in rainy and dry seasons, water sources, 

water constraints, time required for fetching water and water price. According to the 

authors the important determinants of water use were households’ size and 

composition, access to water sources, wealth and time required for fetching water and 

the effects of these determinants vary between household types and seasons. The 
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authors also indicated that purchased water demand is high and it is price inelastic and 

households are willing to pay more for water supply improvements due to its scarcity 

and this in turn shows that domestic water problems are a major concern in the study 

zone. Therefore according to the authors higher prices of water will not lead to a 

significant decrease in water use. They also observed that household size and 

composition as well as wealth have an affect on water consumption. Larger the 

household size greater is the water consumption. And observed that households 

accessed to private traditional sources tends to use more free water and households 

that have accessed to public pumps consumed more purchased water. According to 

the authors findings the marginal effect of time spent for fetching water was in fact 8 

times larger in the rainy than in dry season. 

The study conducted by Nyong, and Kanarouglou, (1999) also seeks to shed 

light on the strategies that households have employed in adapting to different levels of 

water availability. The available sources of water in the rainy and dry season were 

also examined. It also studies the factors that influence household’s choice of a 

particular sources of water and the social and cultural and economic characteristics of 

a household that determine how much water is used. Household Survey was used for 

data collection at two levels; one was conducted during rainy season and one during 

dry season in Katarko Village in Northeastern Nigeria. The survey was in the form of 

face to face questionnaire interviews supplemented by informal discussions. The 

questionnaire was made in two types one for households’ head who were all males 

and the other for the spouses of the head. And there were 200 male respondents and 

200 respondents of their spouses. The respondents were selected by using stratified 

random sampling from ten wards in the village. From the study the authors had noted 

that households had preferences for water from particular sources. Most households’ 
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preferred to use water of poor quality that is to be found closer to their homes rather 

than good quality of water that needs time for its collection, this shows that distance is 

the main factor in the choice of water source. There is a difference in the domestic 

water consumption between the two seasons, during dry season 19.2 to 288.01 liters 

of water was consumed by households whereas 37.5 to 737.5 liters were consumed 

during rainy seasons. And while the World Health Organization had recommended 

that the minimum daily requirements of household water use as 150 liters per day 

(Dieterich and Henderson, 1963) the findings of the survey reveals that during dry 

season households who used less than 150 liters per day increased to 67% as 

compared to rainy season. However a seasonal variation in the quantity of water used 

for domestic activities is very small. Overall, analysis indicates that per capita water 

consumption is higher in the rainy season than in the dry season. The authors had also 

noted that domestic activities that pertain to cleanliness and hygiene showed seasonal 

variations in water use. During dry season many of the households give up their 

domestic activities due to water scarcity. And they also observed that richer 

households use the services of water vendors more than the poor households and from 

many of the respondents there was a believed that water is a free gift from god and 

they consider it as unethical to sell it. 

A study made Katsi, Siwadi, and Guzha, et.al. (2007) conducted in 

Mashonaland East province, Zimbabwe assessed the factors affecting multiple uses of 

water sources at household level. Participatory Rural Appraisal tools such as 

discussions, observations and interviews were used for data collection. The survey 

found that people indeed require water for productive purposes apart from domestic 

uses, which are often given top priority. The authors had observed that multiple uses 

of water sources at household level can be affected by division of water services into 



19 
 

domestic and productive water supply schemes, technology and system design, water 

quality and quantity and distance to water sources among other factors. Discussions 

were held with ward councilors, village headman, village health workers, Water point 

Committee members, village pump minders and participating households. Random 

sampling was used to select households for administering questionnaires. The 

questionnaire was structured based and it was administered to 140 households. The 

questionnaire focused on issues of water use, quantities, sources, monetary returns on 

productive uses of water, reliability of water sources, operation and maintenance 

issues, problems encountered, existing Water point Committees, role of government 

ministries and departments. The target groups of respondents were generally 

household mothers or fathers. The purpose of this study was to examine the principles 

at community levels such as service provision based on an understanding of water-

related livelihoods, efficient, equitable and sustainable use of water resources and 

appropriate technologies. The authors had observed that domestic water use pattern 

was generally similar in all the study villages regardless of the type of the water 

sources and the distances covered to reach the sources. And according to the authors 

water is used for drinking, cooking, bathing and washing utensils among other 

universal domestic uses, however consumption levels were observed to be different 

across the study villages. They observed that statistical differences in consumption 

levels were mainly influenced by the size of the family, alternative to the source and 

also the wealth status of the family. The amount of water needed by an average 

household was reported to be in the range of 25-250 liters per day per household with 

a mean of 60 liters per day. Those with easy access to water supplies use more water 

for bathing and washing. The authors also noted that respondents who use around 

100-250 liters were found to be highest in places were water supply is easy to access. 
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A wide range of water dependent activities observed was dairy, piggery, poultry, 

gardening, etc. They also observed that while some of these small-scale water 

dependent activities are about basic family consumption 87 per cent of needed water 

is for profit-oriented activities. In all cases water quantity fetched decreased with the 

distance covered to get to the water source and this greatly affected water use. The 

authors had also mentioned that the generally acceptable walking distance to a water 

point should be 300 meters (Carter, 1996). However the common reported distances 

in all the three districts ranges from 0-500 meters, then 500 meters- 8 kilometers. The 

authors thus suggest water services providers should be able to provide appropriate, 

efficient and sustainable services. They should understand and appreciate that peoples 

water needs are integrated and are part and package of their comprehensive livelihood 

strategies.  

Domestic freshwater is a fundamental requirement for human welfare and 

economical activities. The study conducted by Keshavarzi, Sharifzadeh, and 

Haghighi, et.al. (2006) attempted to determine factors affecting water consumption 

patterns and to identify strategies to reduce water use in rural districts in Southern 

Iran. Various aspects of water consumption behavior are also investigated. The 

authors aim to study determination of relationship between water consumption and 

activities by comparing behavior of low, medium and high water consumers and 

identification of factors affecting water consumption in rural households. For this 

study a simple random sampling was performed to rural households of 33 villages of 

Ramjerd region. Descriptive research methods are combined with a survey research. 

The survey instrument was a questionnaire addressing domestic water use patterns 

and individual characteristics of age, education level, and household size. Ten per 

cent of the households in each village were selected randomly. The total number of 
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sample selected was 653 rural households of which 522 complete responses were 

received. According to the authors findings the mean water consumption was 121.701 

liters per person per day where low households use around 80 liters, medium 

households use about 80-150 liters and high households use more than 150 liters per 

day. They also noted that the most important variable affecting water consumption 

was household size and this has a significant negative correlation with water 

consumption. They observed that average water consumption per person is reduced in 

larger families, while total water use per household rises per capita water use falls as 

family size grows. On the other hand they also observed that smaller families per 

capita water consumption was higher. According to the authors observation the higher 

the educational level of the individual, the more is the concern to use water for 

hygiene.  

The study which was conducted by Potter and Darmame, (2010) was carried 

out in Greater Amman, Jordan, the study design was based on examining potential 

social equity dimensions in the use of water within the city, and accordingly, housing 

areas were selected in both the low- and high-income districts of greater Amman. The 

specific households were selected from existing contacts and snowball sampling was 

employed. And the interviews were carried out in 5 residential sub-areas of eastern 

Amman. In both the high and low income residential areas, structured interviews, 

collating quantitative data were conducted using a printed pro-forma. Issues such as 

access to the public water supply, the means and extent of household water storage, 

the daily use of water supply, the means and extent of household water storage, the 

daily use of water and the management strategies employed along with wider 

perceptions, attitudes and satisfactions were fully explored with respondent 

households. The authors had observed that 100 per cent of low-income households 
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earned less than JD 500 per month and 64 percent of high-income households earning 

in excess of JD 1001 per month. The results have also shown similar results with 

regard to public water network connection. However it was observed that water was 

provided only once a week for various durations. To improved water quality 

households may install and used a filter. The average maximum storage capacity of 

the entire sample of households surveyed was 9.72 m3. However, when the high-

income households were compared directly with the low-income households, the 

difference between the two groups was revealed to be over five-fold. The high-

income households had an average water storage capacity of 16.24m3, while for the 

low income consumers storage amounted to 3.12m3. 

2.3. Household Water Conservation Behaviour 

The paper by Thompson, Porras, and Wood, et.al. (2000) reports the changes in 

water supplies and domestic water use in 16 sites in nine East African urban centers 

between 1967 and 1997. The authors had reported that the diversity of urban 

environments, living conditions and water service levels found in the region and 

reported that large-scale, long term, repeat, cross-sectional study of domestic water 

use and environmental health based on the landmark book Drawers of Water. 

Changes in urban water were then examined in terms of mean per capita water use 

levels at site and country level. From the results it was shown that due to degradation 

of water supply it forces households to get other alternative sources many of which 

are unprotected. The findings also shows that piped water users consume more water 

(124.3 liters per day) than unpiped water users (15.4 liters per day), however after 30 

years water consumption by piped water users has decreased which stands at 64.2 

liters while unpiped water users had increased their consumption at 24.3 liters. This 

however results in a positive changes of water consumption, the results on the other 
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hand reveals the inefficiency of maintenance systems rather than improvements in 

unpiped water or alternative water systems. The results have also shown that on an 

average households walked approximately 300 meters to unprotected sources to 

obtain water and 180 meters to protected or improve source. And 230 meters to 

private sources. And the total daily time consumed for queuing water to unprotected 

source is 73.1 minutes, 85.1 minute for protected source and 115.1 minute for private 

sources. It was also noted that changes in water supply also brought inequality. 

During 1960’s sample piped households received 24 hours of service delivery. 

However today only 57 per cent benefit this kind of service and 20 per cent get 1-5 

hours and here, not surprisingly, the affluent households enjoy continuous 24 hours 

supply while low income households can count on a maximum of 1-5 hours of supply 

in a day. They also used less than half of the amount of water as those with piped 

connections. When situation changed for the worst the most affected are the poorer 

households, although if the affluent households suffer the change their daily water use 

still remains well on the average of about 150 liters per day. Regarding cost of water, 

low income that do not have access to piped water supplies pay almost twice the 

amount paid by piped water households. Therefore piped water which was usually 

supplied by public authorities was cheaper than all other unpiped water sources except 

for unprotected sources. Water vendors charged on average five times more than all 

other unpiped water sources. 

Residential water use is small compared to the huge quantities of water consumed 

in agriculture however domestic water conservation is needed for meeting equitable 

water needs. Thus, a study conducted by Cameron, and Wright (1988) focuses 

directly upon specific conservation decisions that can create higher long-run demand 

elasticity but which typically appear only as shift factors affecting the short run 
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residential demand curve for water. The study was based on households’ responses to 

the Los Angeles Department of Water and Power Residential Energy Survey of 1983. 

Among other topics the survey also addresses the installation of two inexpensive 

water conservation devices i.e. shower head flow restrictors and toilet tank water 

displacement devices. In this study, four general factors were estimated to be 

important, which includes: awareness on the part of the respondents of the need for 

water conservation, the perceived benefits of installing the retrofit measures, the 

availability of the retrofit devices and the opportunity to install them and the 

conservation mindedness of the respondents. Individuals who freely choose to install 

conservation retrofits may be systematically more likely also to engage in behavioral 

changes that decrease water consumption (Cameron and Wright, 1988). From the 

results, water conservation measures by households have the potential to produce 

significant savings in water conservation. Evidence also shows that households’ 

awareness of general resource conservation needs is positively associated with the 

decision to install both retrofit devices. Shower retrofit activity is motivated largely 

by the desire of households to save money on energy bills and installation of toilet 

devices is probably motivated by general conservation concerns rather than by the 

desire to save money and the general conservation mindedness can urge conservation 

activity. 

On the other hand, a study conducted by Toteng (2008) examines the adverse 

effects of inconsistent water management framework and the role of domestic water 

users on water conservation in Gaborone capital city of Botswana. A primary data 

social survey was conducted and a total of 516 households were interviewed. These 

represents 1.4 per cent of all Gaborone households in the 2001 census and a 

secondary data were taken from papers presented at the Water Utilities Corporation 
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(WUC) annual water conservation conferences in Gaborone in 2005, 2006, and 2007. 

The authors explained the theoretical concept of Stakeholder theory where the 

stakeholder must be able to capture a broad range of groups and individuals (Freeman, 

1984, p.52). The stakeholder theory and its principals are relevant in water 

conservation analysis (Toteng, 2000; Botumelo-Mfula, 2006). In order to access the 

attributes of power and legitimacy among stakeholders in the Gaborone urban water 

management system, a typology adapted from Mitchell et al. (1998) was used, i.e., 

three groups of stakeholders- Dominant, Discretionary and Dormant stakeholders. 

From the findings of the study it was observed that households with lower level of 

White-goods (e.g. showers, bathtub, and washing machines) they are likely to use less 

water. And regarding payment for water more than half of the sample households 

agreed to pay for water and noted that payment encourages water conservation and it 

helps to maintain service level quality in water distribution and from the respondents 

many of the respondents had stated that the duty to conserved water lies in the 

individual rather than the state. And from primary data of the survey which is used to 

assess domestic water users’ attitudes and perception regarding water conservation the 

results indicated that households’ stakeholders were not consulted or involved in 

anyway in local water-planning processes which shows that water management in 

Bostwana is limited to public participation and thus domestic water users had a 

marginal role. At the same time the dominant water management approach focuses on 

the development of additional water supply and focus less on conservation and 

demand management. 

The study conducted by Hamilton (1983) in the city of Conord, New Hampshire 

again examined the causes of household water conservation by adopting survey and 

billing record data on 431 households in a community that recently experienced a 
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severe water shortage. Mailed questionnaire was used for collecting data which 

sought information on demographic, attitudinal, economic and behavioral variables. 

And a systematic sample was chosen from the Water Department billing records. It 

was observed that the most effective conservation steps involved were voluntary 

changes in personal behavior and water conservation were more common in larger 

and better educated households that arise from idealistic than from economic motives 

and idealistic motives were common in younger, better educated and wealthier 

households whereas economic motives were common in poorer, less educated 

households.   

Another study related to water conservation was given by Moore, Murphy and 

Watson (1994). It reports a 1991 follow up study, utilizing both longitudinal and 

cross-sectional samples of students, teachers and parents which aimed at identifying 

changes within the community since the initial study of 1988. Two areas were studied 

for comparison purposes. The extent of changes was evaluated in two ways. First data 

from the 1988 baseline sample was compared with data from a new sample drawn in 

an equivalent manner in 1991 and volunteers from the original sample were retested 

in 1991 in order to assess the magnitude of individual change. The authors had 

gathered repeat residents from among those who had indicated in 1988 their 

willingness to participate further in the study. The 1991 repeat sample for both the 

metropolitan and regional areas consists of about one-third of those who responded in 

1988. The new participants also used the same process similar to the previous one. 

Stratified samples of government and non government primary and secondary schools 

were selected from telephone directory. The purpose of this study was to find out 

whether there had been changes in community knowledge, attitudes, behavioral 

intention, and reported behavior since gathering the baseline data in 1988. Another 
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purpose was to assess whether the patterns of relationships between water knowledge, 

attitudes, intentions and reported behaviors remained the same in 1991 as they had 

been in 1988. And a final purpose was to ascertain which of a number of 

environmental factors have influenced change. From the study the authors had 

observed that metropolitan samples were more conscious of water saving than the 

regional sample and regional secondary students were less knowledgeable than the 

metropolitan counterparts. Across both regions parents and primary students had more 

positive attitudes towards conservation than teachers and secondary students. And 

also observed that knowledge was high among teachers and intentions to save water 

among secondary student were less strong than among the other subsamples. The 

results also indicated that there was a move towards greater conservation as measured 

by the variables studied over the three year period and that media intervention and 

water costs were perceived as influential in this change. The authors had also 

indicated that attitudes, knowledge and intentions were important variables for 

measuring water saving behaviors. 

The paper by Elizondo-Elizondo and Lofthouse (2010) reflects on the process of 

data collection through an online questionnaire and the administration of cultural 

probes in both UK and Mexico. Thus, a mixed methods approach was selected using 

an online questionnaire and a set of ‘cultural probes ‘. It argues the complexity of 

water use or waste while doing the dishes, partly derived from the cultural influence 

on washing up habits to support the design of products that can lead to more 

sustainable use of water. It is becoming more widely recognized that understanding 

user behavior can help improve the environmental impact of products and services 

(Jackson and Michaelis, 2003; Lehman and Geller, 2004; OECD, 2008). Randolph 

and Patrick (2008) had also noted that most of the time with today’s busy lifestyles, 
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people are not fully aware of the amount of water consumed nor in which activities 

they consume the most. The authors therefore aims to explore the impact of cultural 

background on the development of sustainable routines by using washing-up routines 

and water use perceptions in the UK and Mexico as a case study. Mexico and UK 

were selected as the sites to carry out the study as they offer significant cultural 

differences and conditions of water availability. The authors then explore those 

variations using an ethnographic approach. A questionnaire was designed to capture 

people’s general views and perceptions of activities that use water in the home. 

Themes of questionnaire include dishwashing, laundering, toilet usage and showering, 

appliances in the home and general perception of water use and conservation. 

According to the authors probes were meant to capture all sorts of ideas and thoughts 

on dishwashing, and reflect on the types of patterns that people follow. The probe 

pack given to the participants was designed to facilitate people’s expression on 

specific matters that were important for the research and that may otherwise be 

considered as irrelevant by the volunteers. The probe was a package which contains a 

diary and a disposable camera with a 21-photo task list, and fridge magnetic clip. The 

design of the diary had an informal approach, and used colors, images and a display 

of information to prompt, captivate and engage the respondent. And from the result 

the study had shown that when people were asked to rate the influence of certain 

factors that motivates them to use water responsibly, 60 per cent of Mexican 

respondents categorized regional water scarcity as a high influential factor while in 

contrast 77 per cent of Britons considered it to have no influence at all. The authors 

therefore possibly suggest that the geographical differences along with climate change 

changed the way people perceived water. Water abstraction levels per capita in the 

two countries have large differences in numbers, Mexico abstracts more then double 
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the amount of water than the UK per inhabitant (OECD, 2009). This is particularly 

interesting when regarded from a water stress perspective, as two-thirds of Mexico are 

under a serious water stress, while larger part of England is considered as a low water 

stress region overall. It was noted that when the demand for water is high or growing 

this can result in a serious level of stress on the available water resources 

(Environment Agency, 2007:4). The authors had observed that there is no identical 

approach to dishwashing as it is an activity that varies according to the circumstances. 

On the other hand the study conducted by Hablemitoglu and Ozmete (2010) 

explores women’s water saving behavior for domestic water usage in Turkey. The 

sample consists of 170 and face-to-face interview was conducted among Turkish 

women. According to the authors the chief concern lies with water used for five basic 

domestic purposes were drinking and cooking, washing and cleaning, bathing sacred 

and therapeutic usage. And they observed that women generally adopt water saving 

behaviors’ in their domestic arena. However the attention to avoiding costly 

behaviors’ was probably related to the importance of household or family finances to 

the women rather than to self- saving behaviors’. 

On the other hand, the paper by Jain, Sharma and Kumar (2004) reviews the status 

of freshwater resources, their quality and quantity, demands as well as the 

management related problems in India. Inadequate water planning, lack of water 

awareness and non-implementation of desired measures have created problems in 

management situation. A freshwater requirement in India is now taking a centre stage 

on the economic and political agenda. And this paper the authors highlighted the 

issues related to freshwater water problems in India such as uneven distribution of 

water availability, water pollution, thread to bio-diversity and wetlands. The paper 

also suggests strategies for freshwater management in India, some of the key aspects 
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given are water conservation, watershed management, water quality conservation and 

environment restoration, rainwater harvesting, recycle and reuse of water, public 

involvement and capacity building. 

2.4. Pricing of Water for Household Use 

Water is an essential component that is required in all social and economic 

activities. Literature informs that water supply is not only a prerequisite for human 

development but also economic advancement. While other people pay so dearly for 

domestic water others have an easy access to adequate clean water and sanitation. 

Accessibility and affordability of domestic water and sanitation is determined by a 

great variety of factors including socio-economic status of households (Dungumaro, 

2007). The study conducted by Dungumaro (2007) in South Africa analyzes factors 

which need to be taken into account when coming up with projects to provide 

domestic water. For this study the author had utilized 2002 South Africa General 

Household Survey (GHS) for analyzing socio-economic variables and availability of 

domestic water. The data used in this paper was collected primarily for informing 

performances of different government development projects and programmes 

(Statistics South Africa, 2003). The survey covered nine provinces in South Africa. 

Primary sampling units were selected within urban and non-urban areas. This stage 

was preceded by stratification by province and type of area within each province. A 

total of 3000 primary sampling units were selected and from each ten dwelling units 

were then selected systematically for enumeration, giving a total of 30,000 dwelling 

units. The author had mentioned that it was critical when the issue of water pricing 

comes into the equation. And observed that water pricing has many facets, including 

equity, willingness to pay and affordability. And thus mentioned that understanding 

the socio-economic characteristics of the people was important before deciding on the 



31 
 

amount of money they will have to pay for water consumption and the author also 

suggests that understanding socioeconomic condition of the people was important 

prerequisite for successful and sustainable water supply. He observed a strong 

relationship between availability of domestic water and socioeconomic conditions, 

economic status, household size and gender of head of household were found to be 

strong predictors of living in a household which obtained water from a safe source. 

The author had also observed that people in traditional dwelling unit mainly depend 

on unsafe water source such as public tap, borehole on sit, flowing water or stream, 

and spring. And also notes that households which depend on remittances spend more 

time to water source as apposed to other categories. It also indicated that those with 

salaries or wages as their main source of income obtain water mainly from piped tap 

into their house and scored lowest for drawing water from well and spring. The author 

thus recommends that needs and priorities of interventions in water provisions should 

take into account socioeconomic status of households. 

The study paper by Wasike and Hanley (1998) also studies the efficiency of 

pricing of water services in developing countries. The contingent valuation survey 

was carried out in Kenya by adopting face to face interviews with 311 respondents 

and this represents 1.4 per cent of the entire population (Wasike and Hanley, 1996b). 

The authors had selected the respondents by using a household based multi-sub-

locational stratified random sample of persons of 18 years or older. From the study 

the authors had observed that less than 50 per cent of the households surveyed were 

willing to pay for water and suggests that initial connection costs are not affordable to 

the majority of households and the inability to afford the cash portion of the 

connection charge was the main reason people do not hooked up to the piped water 

system in Webuye. The was also observed that pricing has a great influence especially 
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in the initial connection charge on household decisions to connect piped water 

systems.  Overall the authors had highlighted that the influence of connection charges 

on household willingness to pay for domestic water supply tap has shown the 

importance of pricing influences on household decisions to connect to piped water 

systems and evidence from the survey also indicated that water bills constitute a small 

portion of the overall household budget. And according to the author cross 

subsidizing that is charging high tariffs for the individual taps used mainly by the 

better-off and providing free or subsidized public taps that are used mainly by the 

poor would improve developing countries water supply systems. 

Gyau-Boakye and Ampomah, (2003) studies also challenged to find 

information on water pricing in Ghana. The authors discussed water pricing practices, 

its problems encountered and successes in the country of Ghana. They also discussed 

whether the institutional arrangements in Ghana put in place to ensure the coordinated 

management of the country’s water resources in order to make sure of the provision 

and sustainability of urban, rural and agricultural water supplies in Ghana. The 

authors had also given their suggestions on how the problems on water pricing can be 

effectively addressed particularly in ensuring consumer protection and investor 

interest with the obvious introduction of the private sector in the urban water service 

delivery. According to the authors while pricing of water was for improving water 

supply and for covering operation and maintenance cost there was a problem of poor 

collection rate and poor unpaid bills in both urban and rural areas and the government 

was known to be as the biggest defaulter in paying its bill (Ayibotele, 1990). It was 

also observed that people still believed that water is not a saleable commodity. The 

authors had also mentioned that water tariff was later introduced rapidly without 

information provided to the communities. Therefore the communities see no clear 
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relationship between the costs of repairs and the tariffs and feel that they are being 

overcharged. The authors than suggests the involvement of private sector operators 

for better water services of the country. 

As there were many debates over rationalizing the municipal water pricing in 

Kolkata, a study in Kolkata was conducted by Majumdar and Gupta (2007) where it 

examines transitional phase pricing, strategy, specific tariff structure, and supports for 

the poor and management options. For this study 500 households in Kolkata were 

examined and also households’ willingness to pay for a private water operator who 

would supply water of the quality specified by the world Health Organization was 

also studied by using questionnaire in municipal wards which was randomly selected. 

The authors had mentioned that historically water provision in India has not been 

considered as a commercial activity. And according to the authors’ sustainable 

development of the water supply system calls for mobilising resources and pricing 

strategies are favoured because they check overuse and promote conservation. 

However people still perceived water as a free gift and at the same time people were 

not very much familiar with pricing of water based on water meters. From the authors 

observation in India private participation in the water sector and a consequent increase 

in water charges are being looked up recently. Kolkata Municipal Corporation (KMC) 

was responsible for water supply and maintenance. The authors had mentioned that 

the general opinion about water supply provided by KMC was better than the water 

available from other sources but it was still not satisfactory and the major complaints 

reported by respondents were low pressure, unsatisfactory quality, irregular supply, 

low pressure, overcrowding of sources, inconvenient timing etc. The authors had also 

highlighted that if improved services was to be guaranteed residents have little 

objection to a private water utility. And they also observed that people even slum 
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dwellers eager to pay for water if a satisfactory supply is provided. It noted that the 

strategy of supplying water almost free of cost to citizens has led to huge wastage of 

water in Kolkata. And on the other hand there exist political debate over pricing and 

non-pricing of water where the opposition stands on the point that government should 

safe water free of cost to all citizens, they also said that authorities collect enough 

taxes by other means to meet the expenditure needed for water sector and protested 

that incompetent and corrupt authorities would not supply safe water even if they 

collect extra charges from the citizens. However from the study of willingness to pay 

it established that water pricing was not politically sensitive and may not have any 

adverse political implications if a satisfactory supply could be assured.  And the 

authors also observed that households were willing to pay approximately Rs.4 per 

kilolitre for such a supply. The authors then suggest that pricing strategies should 

consider support for low income users by tariff discounts or by income support 

schemes and a publicly run system with a more reasonable commercial outlook can be 

a suitable management option in the phase of transition. 

Olmstead and Stavins (2008) also conducted a study which was provided 

through an economic perspective on reducing urban water demand through pricing 

and non-price conservation policies. They compare price and non-price approaches to 

water conservation along five dimensions to achieve water conservation goals, cost-

effectiveness, distributional equity, monitoring and enforcement and political 

feasibility. The authors emphasized that using prices to manage water demand was 

more cost effective than implementing non price conservation programs. They also 

observed that price-based approaches had also its advantages in terms of monitoring 

and enforcement. The authors thus suggested that in any policy context, political 

considerations are important. And they also mentioned that consumers are relatively 
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more sensitive to water prices in the long run than they are in the short run, in the long 

run, a 10 per cent price increase can be expected to decrease demand by about six 

percent. They observed that the High income households tend to be much less 

sensitive to water price increases than low-income households. The authors had 

mentioned that in many cases the objective of water conservation policies was water 

savings without any specific target in mind. And also resistance to use prices may be 

due to misinformation since policymakers and water customers were not aware of the 

cost effectiveness advantage of the priced based approach, for example, a common 

misconception in this regard was that price elasticity was “too low to make a 

difference”.  

The article by Israel (2007) however examines the equity implications of 

urban water reform by using data on household water expenditures and water sources 

from 1994 Bolivian Integrated Household Survey (EIH). EIH was thus the primary 

data source for this study. The survey includes income and expenditure information as 

well as other social and demographic indicators of living standards and it was a 

representative sample of households in nine cities and the sample size was 5,793. It 

also examines the distribution of both the impact of price increases on households 

with access to piped water pre-reform and the potential impact of expanded coverage 

on households without access to piped water pre-reform. The authors had observed 

that on average households spend 2 per cent of their income and more than half of 

households spend their money on water while the rest obtained water from free water 

sources. From the study the authors had also observed that households that purchased 

from private water vendors spend more on water than those getting piped water. 

The article by Nauges and Whittington (2009) also reviews the various 

literatures carried out by different researchers on household water demand in 



36 
 

developing countries, the different modelling strategies that researchers have adopted 

to estimate water demand functions in developing countries and discussed issues 

related to data collection and also discussed the challenges faced by researchers in 

carrying out studies of household water demand and how this can be overcome. Then 

review the findings from the literature on the main determinants of water demand 

functions of water price, cost of water collection, quality of water services, and 

households’ socio-economic characteristics. And for concluding the paper the authors 

discussed the policy implications and indicate directions for future research. 

2.5. Privatization of Water Supply 

To advance understanding of the results of privatization Colin, Parker and Yin-

Fang (2006) draws data from the Water Utility Partnership for Capacity Building in 

Africa’s Service Providers’ Performance Indicators and Benchmarking Network 

Project (SPBNET) database which includes 110 water utilities in Africa. Two 

thousand data were collected mainly by using questionnaire survey which covers 13 

countries and 14 utilities that report private sector involvement. The authors had 

observed that private sector water utilities have higher labor productivity and a lower 

share of labor costs in operating costs than state owned firms. And also observed that 

charges on average were higher in the private sector and more customers have their 

water consumption metered under privatized services. However the private sector has 

lower water looses (probably assisted by greater use of metering). And they also 

observed that on average state-owned firms supply piped water for 17 hours a day 

while the private sector supply for 16 hours. However the state and private sectors 

served about the same share of the population in their areas at 63 and 64 per cent 

respectively. Also data from the SPBNET database suggests that privately owned 

water utilities in Africa are on average more than twice as large as state-owned 
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utilities in terms of the volume of water distributed (92 million cubic meters as against 

36.4 million cubic meters a day) and have more connections in their systems 

(averaging 159,600 for private utilities and 94,500 for state-owned firms). From the 

results the authors had observed that privatization has the potential to improve water 

services in developing countries. However there was no statistically significant 

difference between the two and there was no evidence that the performance of 

privately owned water utilities in developing countries was superior to that of state-

owned firms (Colin, Parker and Yin-Fang, 2006). 

However, Camdessus Panel Report underlines that it was impossible to escape the 

conclusion that the global water sector in its many forms was in disastrous condition 

(World Panel on Financing Water Infrastructure, 2003, p.8). The search for a new 

paradigm and the following debate had focussed to a certain extent on the institutional 

frameworks that need to be developed in order to ensure access and proper 

conservation in both rural and urban settings. And there are many studies and debate 

related to this topic on water issues. Therefore, a study conducted by Rodriguez  

(2004) explores the way water was thought about, debated and dealt with in regard to 

institutional frameworks, privatization, challenges related to financing water 

improvements, access and conservation and the role of development banks in 

emerging markets and public-private partnership. The author had discussed the need 

to reform and modernize these institutional frameworks. According to the author a 

question arises on how to incorporate private sector participation into this equation. 

And thus one assumption was that full assets sales offer the best opportunity for 

financial and operational improvements and at first private competition and market 

discipline was seen by many as the solution to government incapability. He observed 

that resistance to privatization often comes from public managers, employees, and 
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unions unwilling to admit failure in achieving efficient operations and to give up their 

jobs or territories. However according to the author when we talk about privatizing 

water one debating question that arise was that when people still see water as a ‘free 

gift ’, ‘social good’ and  as ‘ones right’ and not as a ‘commodity’ or ‘economic good’, 

privatization and full cost pricing in water projects draws stern opposition. And one 

issue according to the author was that who could deliver an efficient service at the 

lowest cost, public or private? And how could we possibly get on a campaign to 

encourage private sector involvement where basic conditions for success are absent? 

Or will we look on to Public-Private Partnership?  

However, the paper presented by Bouselly and Ghosh (2006) discussed the 

relativity of privatizing and pricing of water. They had mentioned that among the 

numerous factors responsible for the poor service delivery the most important was the 

meager pricing of the water, which discourages investments in the system and 

prevents the municipalities from adopting any water saving schemes. The authors then 

observed that the key problem with distribution was the inability and unwillingness on 

the part of the government bodies to recover costs. This can be corrected if this stage 

was wholly in private hands; water can be supplied to distributors at a price, then the 

distributor would supply water to the consumer and it would  be the distributors 

responsibility to recover revenues from consumers. The authors also mentioned that 

the government could of course subsidize the cost of water meters in the poorer areas, 

and area specific water rates. They had mentioned that “Public ownership is 

ownership by no-one; what is owned by everyone is perceived to be owned by no-

one”. And according to the authors consumers were normally willing to pay more for 

the basic minimum requirements, but as the quantity rises the WTP diminishes. A 

number of WTP studies carried out across India coupled with practical experience on 
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ground had revealed that many urban and rural settlements were willing to pay more 

for improved social infrastructure such as water and sanitation. Therefore, the authors 

suggested that privatization could make it work out by improving the service levels 

such as water quality, hours of supply, speed of response to service calls, covering the 

uncovered area of public sector etc. 

Similar to the above paper, a study which was conducted by Bithas, (2008) 

evaluates the effectiveness and the appropriateness of the current European water 

policy at the urban level. The effectiveness of the policy instruments was examined 

and the ability of those instruments to fulfil the policy targets was evaluated. An 

elementary economic analysis was presented to serve as the background for the 

evaluation. Three indicative case cities are presented and examined i.e. the urban 

areas of Athens, London and Frankfurt has been systematically examined and the 

information and data for the case studies were collected within two research 

programmes and the framework of those programmes in-depth research programme 

was undertaken for the case cities using statistical data and interviews with 

authorities, decision makers and experts. The author had mentioned that the European 

policy for water use focuses on sustainable use of water, a shift from supply 

management to demand management, privatization of water companies and creation 

of a competitive market in the water supply industry, defining efficient prices that 

reflect actual cost of water use and the reduction of the operational and investment 

costs in the water industry. And privatization was considered to contribute 

substantially to the reduction of the operational and investment costs in the water 

supply industry. The author had observed that demand management and pricing was 

the major means for achieving sustainable management and usage of water resources. 

And he also observed that the ineffectiveness in policy originates in the lack of 
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appropriate institutional framework and actors. Traditional institutions were no longer 

able to manage natural resources effectively even when applying strict administrative 

processes as well as command and control policies. Therefore according to the author 

the need for developing appropriate institutions to govern and to manage natural 

resources seems to be well established. He also suggests that the participation of 

public stakeholders should be enhanced through innovative and effective process, and 

the development of joint operations between public and private interests might lead to 

positive outcomes. 

The paper by Yamout and Jamali, (2007) on the other hand accessed a proposed 

Public Private Partnership (PPP) for the management of water services in the 

Labanese capital, Beirut. The authors had mentioned that PPP was viewed as a 

promising solution to the water supply problem especially in poor and suburban areas 

and it was increasingly heralded as an innovative policy intervention in the context of 

critical urban infrastructure services where outright privatization and loss of control 

were considered as unacceptable. PPP was an institutionalised form of cooperation of 

public and private actors, who on the basis of their own indigenous objectives, work 

together towards a joint target (Nijkamp et al, 2002). Hurst and Reeves (2004) 

describes PPP as an agreement between the public sector and a private sector 

company to provide an asset or public service – traditionally provided by the public 

sector – by the private sector or jointly as part of a PPP project. Henderson and 

McGloin (2004) also mentioned that the infrastructure projects can be speeded up by 

cooperation between public and private partner. PPPs currently compromised 

different types of contractualization with the private sector, ranging from short term 

contracts, involving only a part of the service provided (e.g. contracting out, operation 

and maintenance) to more  ambitious, longer term contracts that apply to an entire 
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service(e.g. leasing ,concession). The authors had also given case examples drawn 

from around the world. In the Middle East and North Africa region, successful cases 

of water related PPP projects were also associated with decreases in government 

expenditures and improvements in the water utility performance, reductions in 

unaccounted for water, higher water revenues, and lower operating costs (Attia, 

2005), coupled with the extensive staff training and use of geographic information 

systems and information technology. However the authors had observed that PPPs 

needs to be carefully considered and balanced. 

2.6. Household Participation in Community Water Management 

  A study was conducted by Norris and Burgin, (2009) where a survey was 

conducted on the Hawkesbury-Nepean floodplain, Sydney by using cluster sampling 

of individual streets. Each street was given a random number and then ranked and by 

using this rank order, 1000 survey package was delivered to each household’s letter 

box. The survey was about respondent’s perceptions of the source of water in local 

wetlands, causes of water pollution, their willingness to undertake environmental 

action and to improve water quality, and their preferred source of information to 

inform remedial action. The authors had observed that women were more likely to 

consider water quality important than males and individuals more than 60 years were 

more likely to respond negatively regarding responsibility, willingness to change and 

importance of water quality compared to other age groups. And most of the 

respondents were interested in receiving information on water issues through fact 

sheets, newspapers, television and radio. When asked about who was responsible for 

water pollution the three answers that were given were agricultural practices, non-

residents and industrial properties. There was also a link between non-residents, water 

pollution and illegal dumping. But from the findings of the survey the authors had 
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observed that even though most of the respondents were willing to changed their 

attitudes and practice for environmental improvements and for improving water 

quality there was a general perception that “it was not my responsibility” but rather 

generally some level of government therefore it required some level of interest in 

water quality issues or environmental sustainability.  

The study conducted by Prokopy (2009) however seeks to understand what 

leads to a household decision to participate and whether that participation actually 

leads to benefits for the household. It author explores the determinants of participation 

and benefits of participation in two rural water supply projects in India. Both projects 

emphasized the need for participation; however they did this in different ways. A total 

of 1523 households were surveyed from 45 villages across the two projects. These 

villages were selected from a completed list of all systems that had been in the 

operation and maintenance stage for at least 4-6 months. While data from multiple 

sources were collected in each village this article focuses only on data collected from 

households. The author had observed that villages with high levels of disparity, 

people trust each other less and were less willing to cooperate financially for greater 

good whereas households with higher literacy and assets would be more likely to 

participate. 

2.7. Willingness to Pay for Improved Water Supply 

The study conducted by Pearce, Willis and Jenkin, (2007) outlines willingness 

to paying for water services in five Aboriginal communities in South Australia. While 

different factors were raised in different communities, the authors had mentioned that 

most of the communities believed water as a ‘cultural right’ that should not be paid 

for. Qualitative data was adopted by using semi-structured group interview with 

members of the community. Blank (1998) suggested that it was fair to pay for such 
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services where there were technical devices, water delivery infrastructure or treatment 

processes between the natural water source and the consumer; though the issue of 

how to achieved cost recovery was complex, particularly where compounded by 

poverty (Komives and Prokopy, 2000). Stephenson (1999) observed that tariffing was 

often used as a demand management strategy and Fisher (2004) mentioned that for 

people to pay for services, tariffs must be set at a level that people can afford and not 

create undue hardship. However the authors had observed that unfairness’ around 

water billing were raised. They mentioned that in some communities billing was done 

where the community was charged as a single household rather than individual billing 

and also due to close knit community it was difficult to collect unpaid water charges 

and in some communities’ dissatisfaction with the service providers and with the 

supply hinders willingness to pay for water charge. While in other communities 

dissatisfaction with the quality of water also hinders WTP. The authors had also 

revealed that while people were aware of water scarcity the use of water was still 

high. Therefore Mani et al. (1997) raised a question- Does payment leads to 

conservation of resources? The authors therefore suggested that enhancing the 

capacity of Aboriginal communities and individuals to manage their water supply was 

likely to have greater conservation benefits than introducing a user pay system and 

where communities experienced a feeling of responsibility and involvement in their 

supply management willingness to pay for water improved. 

The study conducted by Haq, Mustafa and Ahmad, (2008) also studies the 

following objectives of willingness to pay for improved services level and willingness 

to pay for water quality improvement. The study was carried out with a total of 450 

samples of structured and per tested questionnaires by adopting systematic random 

sampling technique. More than half of the respondents shows there willingness to pay 
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for water. The authors had observed that water quality and sources of water has much 

to do with willingness to pay for water and also those rely on governments water 

source were more desperate for water system improvements. The study results also 

mentioned that households’ income was not influenced directly by their income 

levels. 

Similarly, the study conducted by Adebusola and Bolarin, (2009) examined 

the willingness to pay for improved water supply service by households in Osogbo 

metropolis, Osun State. The study used primary data which was collected by using 

structured questionnaires. A multistage random sampling technique was used to select 

142 households from areas with public water services and those without connection to 

public water. The first stage involved the use of purposive sampling techniques 

whereby the study area was divided into two i.e. areas with rationed public water 

supply and areas without public water supply. The systematic sampling technique was 

used for the second stage whereby every fifth building in both areas was sampled. 

Sixty-nine households represent the area with rationed water supply while 73 

households represent the area without water supply. From the study the authors had 

observed that educational level of households had influenced willingness to pay for 

improved water supply services, since education was expected to make the mind more 

receptive to innovation. The authors also highlighted that willingness to pay for 

improved water supply will be low in areas where connection charges were high. And 

they suggested that private investment in the provision of potable water should be 

encouraged.  

An interesting paper by Moench (1998) also discussed perception and 

treatment of water as a commodity or common heritage and water as a customary and 

statutory rights structure governing groundwater and surface water in India and also 
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discussed current debates over reform. According to the author this treatment of water 

by people had something to do with willingness to pay for water. The author had 

mentioned that traditionally water was a right of man and a common property where a 

glass of water was the first thing offered to anyone visiting a home whereas in this 

modern era there was a proposition of new approach that water should be treated as an 

economic good combined with decentralised management and delivery structures 

greater reliance on pricing and fuller participation by stakeholders (World Bank, 

1993, p 10). The author had also mentioned that if water was treated not as a 

commodity it can results in inequality or unequal distribution. Therefore the author 

suggests that water should be treated as a commodity to ensure efficiency of use in the 

context of scarcity. At the same time common interest in water are fundamental and 

the goal must be to strike a practical balance (Moench, 1998). 

Machingambi and Manzungu (2003) conducted a study which makes an 

evaluation of rural communities’ preparedness to managed domestic water sources in 

Zimbabwe as a way of assessing rural people’s willingness to contribute in cash and 

kind to safe and clean domestic water. A questionnaire was used to respondents in 

two areas that have different rainfall regimes, as water availability was hypothesized 

to affect its management. This was completed by interviews with personnel from 

government and non-government institutions involved in provision of domestic water 

in rural areas. A questionnaire was administered to a total of 239 respondents. The 

respondents were randomly selected within villages with piped water schemes and 

some which did not have the piped water. Information gathered included respondents 

awareness of the water resource ownership and supply structure at the community and 

national level, roles played by various institutions in domestic water provision, water 

sources ownership, number and distribution of water points, water use patterns, and 
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water based socio-economic activities and respondents’ willingness to contribute 

towards establishment, operation and  maintenance of water points. According to the 

authors the amount of water needed by an average household was said to range from 

10-600 liter per day with a mode of 60 liter per day. Drinking, cooking, bathing, 

laundry, livestock watering, gardening were mainly classified as primary water uses. 

They were regarded as basic need used for daily subsistence activities in most 

households. The authors had observed that most of the respondents claimed to be 

connected to a piped water scheme. The remaining respondents however use other 

sources such as boreholes, deep well, shallow well, river, dam, canal and taps. Ang 

regarding water collection it was also mentioned that people should not walk more 

than 3 km to get to their nearest water point (Mutare Rural District Council, 1999). 

However, the distance travelled range from 0-3 km. Thus according to the authors 

finding except for rivers, all other sources were within the recommended distances. 

And the authors had also observed that respondents attributed ownership of water to 

God, the government, the community, ancestors, and chiefs. They also observed that 

views on water ownership affected perceptions towards establishment, maintenance 

and management of water points and there was a higher preference for community 

than individual participation. And according to the authors finding the responsibility 

for water point establishment and repairs were regarded as the responsibility of the 

government, community and donors. Respondents without piped water had higher 

willingness to pay amounts for the repairs and distillation of water points than those 

with piped water. This could be attributed to lack of accessible water points 

compelling respondents not to mind paying higher amount so as to ensure that their 

water points were kept in the best working order. However they observed that lack of 

repair skills by respondents could also have contributed towards willingness to pay for 
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high amounts. Frequent maintenance and timely repairs of community-managed 

schemes showed respondents willingness and preparedness to contribute towards 

maintenance of their water points. 

 In this chapter an attempt has been made to present critical review of literature 

on household water management in seven sections. The review points out a few 

research gaps. They are: 

Firstly, there are few studies on household water management in the North 

East India (see except a study in Manipur by Anthony, 2007). Though the seriousness 

of this problem in these hilly states was felt by policy makers and academics alike, 

there is only one study in Mizoram reported so far (see Lalrosangi, 2005). Though, 

the study by Lalrosangi (2005) was informative and comprehensive, its conclusions 

hardly can be generalised as it was conducted in a single village. 

 Secondly, there are a few studies on the water conservation behaviour in 

India, popular perceptions on privatisation and user charges. 

Thirdly, though important for understanding household water management, 

seasonal variation in water use has not been adequately probed into.  

Fourthly, from the literature so far collected estimation of per capita water use 

per day or per capita household water used is not clearly studied and defined. 

 Lastly, many of the studies have been based on technological rather than 

social perspective. Such knowledge can make broader theoretical contributions to our 

understandings of deliberate social change in response to resource scarcity (Hamilton, 

1983). The present study attempts to fill these research gaps by probing into the water 

management practices of urban households in Mizoram. 

In the light of the review the next chapter presents the methodological aspects 

and the setting of the present study. 
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CHAPTER III 

METHODOLOGY 

The earlier chapter presented a critical review of literature and the major research 

gaps therein. In this chapter the setting of the present study and methodology are 

presented. This chapter has been structured into two major sections. The first section 

deals with profile of the study areas including the profile of the High and the Low 

Development Communities. The second section deals with the methodological aspects of 

the present study including its objectives and hypotheses, research design, sampling, tools 

of data collection, data processing and analysis and limitations of the present study. 

3.1. The Setting: Profile of the Study Area 

 The present study was conducted in the urban localities of Aizawl city, the capital 

of Mizoram state. The profile of the studied areas is presented in two subsections viz., the 

Aizawl Town and the localities.  

3.1.1. The Aizawl Town 

As of 2001 India census, Aizawl had a population of 228,280. Males constitute 

50.80 per cent of the population and the remaining 49.20 per cent constitutes females. 

Mizos from various tribes make up the majority of the population.  Aizawl is located 

north of the Tropic of Cancer in the northern part of Mizoram. It is situated on a ridge of 

1132 meters (3715 ft) above sea level, with the Tlawng river valley to its west and the 

Tuirial river valley to its east. Twenty six per cent of the population of Mizoram resides 

in the city. It is also the storehouse of all important Government offices, State assembly 

house and civil secretariat. Aizawl has a mild, sub-tropical climate due to its location and 

elevation. Under the Koppen climate classification, Aizawl features a humid subtropical 
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climate albeit a more moderate version of the climate. In the summer the temperature 

ranges from 20-30 degrees Celsius, and in the winter 11-21 degrees Celsius.  

 

 

Figure 3.1 Aizawl  Town 

3.1.2. The Localities Studied 

 The present research was carried out in two communities of Bethlehem 

Veng which represents the High Development Community and the other community was 

Chawlhhmun veng which represents the Low Development Community. For better 

understanding of the community participatory approach was adopted by conducting 

Social map and Timeline in the two communities, the participants were the members of 

these two communities itself. The detailed descriptions of the two communities were 

discussed below.  

3.1.2.1. Bethlehem Veng 
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As mentioned above participatory methods of timeline and social map was 

conducted for better understanding of the community. The present community represents 

the High Development Community. From the Social Map (see figure 3.2) we can see that 

there are six spring-wells with one PHE zonal tank, one functioned public point and one 

hand-pump was shown. The map had also shown that there are number of church from 

various denominations. There are also health sub-centers, government primary schools 

and middle school, community hall and library which were owned by Young Mizo 

Association (YMA) of the community. Organizations like Mizo Hmeichhe Insuihkhawm 

Pawl (MHIP) and Mizoram Upa Pawl (MUP) has their own separate office/house.  

 

Figure 3.2. Social Map of Bethlehem Veng 

From the Timeline (see table 3.3) and from the secondary information collected 

detailed information of the community was given. The community area was given by 

District Council for household residents in the year 1956. At the beginning, during the 
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Second World War an army force called V-force resided in this area. Soon after that 

Transport Department Corps worker known as “Mi dum” (Santali) began to settled in this 

area. The community has had a different name which was changed after time, those were-

“Thatvunga Veng” (1939-1945), “Vai Puithiam Veng” (1945-1955), “Midum 

Veng/Transport Mual” (1956-1960). After naming a different name in 1961 while 

celebrating Christmas the community elders named it as “Bethlehem Veng” and this was 

finally agreed by the community people for their permanent community name. So after 

one year passed, in July 4, 1962 the Government declared a Gazetted Notification that the 

name Bethlehem Veng will be the permanent name of this community. Then in 1971 a 

separate Village Council was established and their first Village Council President was 

Mr.Vanbawiha. A worth mentioning was that before having a separate Village Council 

the efficient people of the community formed a Managing Committee in the year 1962 

and with their hardworking a school for Primary section was opened in their community. 

And in 1964 YMA started to function in the community and after went through several 

hardships the organization continues to function till date. In 1983 primary school was 

recognized and in 1992 middle school was established. Apart from YMA, at present there 

are several organizations which functions in the community-such as Mizo Hmeichhe 

Insuihkhawm Pawl (MHIP) and Mizoram Upa Pawl (MUP) and there are also a number 

of church with various denomination that operates in the community. In 1991 after 

twenty years of having a separate Village Council the community was separated into two-

Bethlehem Vengchhak and Bethlehem Vengthlang (source: BYMA weekly community 

news paper, 2010). At present there are about 964 households’ with 366 Poor families 

and 598 Non-poor families. And the community was divided into three sections: 
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Chawngbawla Section, Khuangchera Section and Vanapa Section. In Bethlehem Veng 

PHE Department had opened its site office from the year 2005 which was functioned 

from October 10, 2006 and in 2007 PHE had established their zonal tanky within the 

community. Apart from PHE water source the other sources of households water were 

Spring-well/Tuikhur (i.e. Private tuikhur and Community Tuikhur), Hand-pump, Water 

vendors and Rainwater. The present conditions of the community’s spring wells are as 

follows: 

i. V.T.Tuikhur: This spring-well was named after one of the eminent community 

member Mr.Vanthuama. It was one of the oldest spring-well in the community. 

About 50-70 households depend on this spring-well and its Total Dissolved Solids 

(TDS) is 159 ppm. 

ii. Sihlui tuikhur: This spring-well was separated into two where one side was used 

for washing purpose and the other side for drinking purpose. It was properly 

managed and thus more than 60 households depend on it. And a reliable source 

mentioned its TDS as 89 ppm and 98 ppm. 

iii. Hall bul tuikhur: This spring-well was also separated into two where about 100 

households depend on it. 

iv. Vailui tuikhur: This spring-well was located near Venghlui the neighboring 

community of Bethlehem. It has a high TDS of 135 however it was mainly used 

for domestic purpose. More than 70 households depend on it. 

v. Nikang tukhur: This spring-well was jointly built by ‘Nikang Welfare Committee’ 

and ‘Hrangbana College NSS unit’. More than 100 households depend on it for 
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both drinking and washing purpose; however this spring-well contains the highest 

TDS of 360. 

vi. Tuilak (Private spring-well from Assam Rifle area): Many of the households 

depend on this water source. They dig water from the Assam Rifle area and 

considered it as their own. There are about 10-15 spring wells and for one spring-

well 10-14 families jointly used it for domestic purposes. It contains of 378 while 

the normal TDS should be 10-20 at the maximum. However without knowing this 

people still perceived this source to be of good quality. This water source however 

has its interesting story.  Previously there was a spring-well which was owned and 

used by Assam Rifles, but with the coming of PHE water connection this spring-

well was left unused, therefore, some households of the neighboring community 

of Bethlehem veng people started to dug the groundwater of this unused spring-

well and began to used it as their water source. But from the secondary 

information it was mentioned that Assam Rifles did not give legal authority or 

permission to explore this area. And even though the community called this as 

spring-well it was more or less like digging groundwater (as there was no built 

spring-well to see in this area), water was piped from the ground. This water 

source serves as an alternative water sources for the community and was also used 

by many of the families but sadly till today the users did not formed any welfare 

or associations of this water source users. And from a reliable source it was 

mentioned that several disputes and quarrels among its users arose out of this 

water source. At the same time it was not properly managed where many pipes 
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connecting this water source were lie scattered in the community area and these 

makes the community surroundings’ looks odd and unmanaged. 

vii. Hand pump: Only one hand pump operates within the community from 2009 but 

due to lack of maintenance it was not functioning properly, therefore due to its 

unreliability households do not much rely on it.   

 

Figure 3.3. Timeline of Bethlehem Veng 

 

 

3.1.2.2 Chawlhhmun Veng 
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This community represents the Low Development Community. Timeline and 

Social Map were also conducted in this community and also secondary information was 

obtained for better understanding of the community. From the Social Map (see figure 3.4) 

it was shown that the services available in the Low Development Community were more 

or less mostly similar to the High Development Community. However, the present 

community has four hand-pumps and eight spring-wells. The main water sources of the 

community were spring well, hand pump, PHE water connection and rainwater. The 

community mainly depended on these water sources during both rainy and dry seasons. 

 

 

Figure 3.4. Social Map of Chawlhmun 
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From the Timeline (see figure 3.5) and from the Secondary information collected 

the information of the community was given. Chawlhhmun was born in the year 1960 

and the first to settle was Pu. Lallawmkima. Then the community started growing and 

many people started to reside from different regions of Mizoram. Presbyterian Church 

was established in the year 1981 and in the same year Young Mizo Association was also 

formed which was followed by the establishment of Village Council in 1984. Later in the 

year 1987 Primary school was established and only in 2003 High school was established 

in the community and this was followed by the establishment of Urban Health Center in 

the year 2004. At present there are 641 households’ with 269 BPL households and 372 

Non-BPL households. The community was divided into four sections viz., Tlang Veng, 

Society Veng, Dawrkawn Veng and Tlana Lung Dawh Kawn. The community has water 

connection only from 2008. The different Governmental and Non-Governmental 

Organizations in the communities are- Village council which was formed in 1984, Young 

Mizo Association (Y.M.A.) was established on 22nd May 1981, Mizo Hmeichhe 

Insuihkhawm Pawl (M.H.I.P) established in 1986 and  Mizo Upa Pawl (M.U.P) which 

was established in 1990. The organizations actively functioned by working to achieved 

their own goals. In Chawlhhmun community there are 8 denominations and they have a 

different separate local Church in the community. They are -Presbyterian church, United 

Pentecostal Church (North East), United Pentecostal Church (Mizoram), Salvation Army, 

Seventh Day Adventist, Baptist Church of Mizoram, Mizo Kohhran, and Kohhran 

Thianghlim. 
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Figure 3.5. Timeline of Chawlhhmun 

3.2. Methodology  

3.2.1. Objectives 

The following are the objectives of the present study 

1. To enquire into the household water management practices viz., water harvesting, 

collection, processing, storage and water conservation behaviour of urban 

households. 

2. To probe into the urban household water use pattern and identify the determinants 

of household water use in Mizoram. 
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3. To assess the urban household’s participation in community level water 

management. 

4. To assess the perception of the urban residents on the pricing of water, 

privatisation of water supply and willingness to pay for improved water supply in 

Mizoram. 

5. To suggest measures for policy making and social work intervention in the field 

of household water management. 

3.2.2. Hypotheses 

To provide focus to the study the following hypotheses were formulated and their 

empirical validity will be tested with appropriate statistical tests.  

1. The urban households per capita water use is directly related to annual household 

income, and total value of household assets.  

2. The urban households per capita water use is indirectly related to the household 

size, distance travelled and waiting time for collection of water.  

3. Urban household’s participation in community level water management is directly 

related to education of the head of household, annual household income, and total 

value of household assets. 

4. The household’s willingness to pay for water supply is directly related to 

education of head of household, annual household income, and total value of 

household assets. 

   The first two hypotheses draws its inspiration from the studies conducted by 

Demeke, (2009: 6, 8, 12, 42, and 44) in Ethiopia and Arouna and Dabbert (2009:1) in 
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Benin. These hypotheses try to probe into the accessibility of water in the urban area and 

will have implications for municipal administration in Mizoram.  

 The third hypothesis was drawn from Demeke, (2009) study on the determinants 

of household participation in water source management in Achefer, Amhara region of 

Ethiopia (see Demeke, 2009:13, 44).  

 The fourth hypothesis draws its inspiration from Pearce, Willis and Jenkin, 

(2007) study on aboriginal people’s attitudes towards paying for water in a water-scarce 

region of Australia and a study by Haq, Mustafa and Ahmad, (2008) in Pakistan. The 

discussion on this hypothesis was expected to throw light on the inclusiveness of the 

water management arrangement in the state. 

3.2.3. Research Design 

The present study is cross sectional in nature and descriptive in design. The study 

is based on primary data collected through field survey with household structured 

interview schedule from the sample households. Participatory methods of Social map and 

Timeline were employed for better understanding of the community context of water 

management. The field survey was conducted during the months of August, September 

and October 2010 while the reference period of the study was January-December 2010.  

3.2.3. Sampling 

A multi stage sampling procedure was followed to select urban area, localities and 

households.  

Firstly, from eight urban areas in Mizoram, Aizawl which houses 59 per cent of 

the urban population was purposively selected.  
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Secondly, the 76 localities (Veng) in Aizawl were classified in to high and low on 

the basis of indicators of socio economic development and infrastructure development. 

One representative locality was chosen from each category on the basis of composite 

index of development i.e. to represent the High Development Community Bethlehem 

veng was chosen and for representing Low Development Community Chawlhhmun was 

selected.  

Thirdly, lists of poor and non-poor households were compiled in consultation with 

the presidents of Village Council (VC) and Young Mizo Association (YMA). 

 Finally, systematic random sampling procedure was adopted for selecting 

households proportionately from the lists of poor and non-poor households. 

Systematically households were selected with an interval of 10 in the HDC and with an 

interval of 8 in the LDC. And from the total population of 66883 households in Aizawl, 

0.25 per cent was selected and sample size was 167 (75 in LDC and 95 in HDC). 

3.2.4. Tools of Data Collection 

Structured household interview schedule was used for collection of data for the 

present study. The interview schedule contains ten sections with a number of sub-

sections. The major sections are demographic profile, socio-economic profile, water 

collection, and storage, water use pattern and treatment, conservation behaviour, private 

sector participation, perception on water pricing, willingness to pay and household’s 

contribution for improving water supply (see appendix). Pilot study was firstly conducted 

in one community and in the light of that a structured interview schedule was framed. It 

was pre-tested in a community and in the light of the pre test modifications were made in 
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the interview schedule (see appendix). Then final survey was conducted on the sample of 

households selected. 

3.2.5. Data Processing and Analysis 

The primary data collected through field survey was processed with the help of 

Microsoft Excel and analysed with SPSS package. Apart from simple percentages, ratios, 

percentages and averages, the study used Karl Pearson’s Product Moment Correlation 

Coefficient for testing the hypotheses.  

3.2.6 Limitations  

The main limitation of the study is that it uses memory recall to elicit response on 

water use from the households as the households are not keeping any account of actual 

water used. The adult members of the household may not be accurate in expressing the 

actual quantity of water used or other management practices in different periods of a 

year. However, sincere effort was made by the researcher to probe into the household 

water management practices and get maximum accurate response from the respondents. 

This chapter has presented the setting and methodological aspects of the present 

study. The next chapter presents results and discussion of the study. 
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CHAPTER IV 

RESULTS AND DISCUSSIONS 

In the present chapter an attempt has been made to present the results of the 

analysis of data collected through field survey in two urban localities of Aizawl. This 

chapter has been presented in five major sections each with sub-sections. The pattern 

of section arrangements are as follows:  

4.1. Profile of Respondents and Their Households 

The profile of the respondents is presented in five subsections viz., 

demographic characteristics of the two localities, family characteristics, social 

characteristics, economic characteristics and Annual Household Income and Total 

Household Assets 

4.1.1. Demographic Characteristics of the community 

The demographic characteristics comprises of age group, gender, marital 

status, and educational status of the studied communities (see Table 4.1). 

The age group were classified into Young (below 35 years), Middle (35-60 

years) and Old (60 years and above). From the findings, middle age constitutes a 

higher percentage in both the communities. Almost half of the populations (48.91%) 

in the High Development Community were in the age group of the young category. 

However, in the Low Development Community half of the populations (54.67%) 

were in the age group of middle category. The age group of the Old category in both 

the communities however had a small percentage of only 10.18 per cent. The overall 

mean age for the Low Development Community was 39.87 years (13.87 per cent) and 

36.37 years (14.55 per cent) for the High Development Community. Thus the mean 

years in both the communities falls under the middle age category. Similar finding 

was reported in the earlier urban study (see Lalpekmawia, 2006).  
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In respect to gender female constitutes a higher percentage in both the 

communities. However it was found that there was little variation in the percentage 

i.e. male percentage in the Low Development Community was 30.67 per cent and 

28.26 per cent in the High Development Community, whereas in the High and Low 

Development Community, female comprised of two- third (71.74 % and 69.33 %) of 

the total population. Similar finding was reported in an earlier study urban 

environment in Mizoram (see Lalhruaitluanga, 2006). 

As far as marital status is concerned three-fourth (73.33 %) were married in 

the Low Development Community and a little over half of them (52.17 %) were 

married in the High Development Community followed by unmarried i.e. one-third 

(35.87 %) in the High Development Community and one-sixth (16.00 %) in the Low 

Development Community. The percentage of divorce/separated however was high in 

the High Development Community which held at one-tenth (10.87 per cent) to that of 

1.33 per cent of the low Development Community. Overall in both the communities 

married constitutes the highest percentage followed by unmarried which was again 

followed by divorce/separated and then finally followed by widowed and remarried. 

The same pattern was evident in the earlier studies of Urban Environment (see 

Lalengzuala, 2007). 

The educational status of the respondents  was classified six levels viz., into 

illiterate, primary (1-4), middle (4-7), high school (8-10), higher secondary (11-12), 

and collegiate. In the High Development Community illiterate constitutes a slightly 

higher percentage of 5.43 per cent to that of 4.00 per cent of the Low Development 

Community. However in the primary level, middle level and high school level the 

Low Development Community had a slightly higher percentage. A similar 

observation was also made in an earlier urban study in Mizoram (see 
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Malsawmdawngliani, 2007). In both the primary level and middle school level the 

percentage was 14.67 per cent when to that of 10.87 per cent of the High 

Development Community. And in the High School level the Low Development 

community had a percentage of 54.67 per cent to that of 47.83 per cent. However, the 

High Development Community had a higher percentage from higher secondary level 

to collegiate i.e. one-tenth (11.96%) in the higher secondary to that of 4.00 per cent of 

the Low Development Community and one-seventh (13.04%) for collegiate in the 

High Development Community to that of one-tenth (8.00%) of the Low Development 

Community. A similar finding was also evident in an earlier urban study in Aizawl 

(see Lalhruaitluanga, 2006).  

4.1.2. Family Characteristics  

The family characteristics includes type of family, form of family, size of 

family and gender of head, the details were discussed below (see table 4.2). 

 In reference to type of family, nuclear family constitutes a higher percentage 

in both the studied communities. It constitutes nine-tenth (89.13% and 88.00%) in the 

High and Low Development Communities. Joint family constitutes only one-tenth 

(12.00% and 10.87%) in the Low and High Development Communities. The form of 

family in the Low and High Development Community was 100 per cent stable and 

mostly 100 per cent stable (94.57%) in the High Development Community. Broken 

family holds 2.17 per cent in the High Development Community however the Low 

Development Community had a zero per cent. Reconstituted again holds 3.26 per cent 

in the High Development Community however the Low Development Community 

had a zero per cent. 

 The size of family is an important variable for assessing household water 

consumption, water use, households’ participation on water management and 
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households’ willingness to pay for improving water supply. The size of family was 

divided into three categories viz small (1-3), medium (4-6), large (7 and above). The 

medium size of family was a dominant size in the two communities’ i.e. three-fifth 

(60.00 %) in the Low Development Community and less than three-fifth (54.35%) in 

the High Development Community. The percentage of small family was again slightly 

higher in the Low Development Community i.e. one-fifth (18.67%) to that of one-

sixth (15.22%) of the High Development Community, however large family was 

higher in percentage in the High Development Community i.e. one-third (30.43%) to 

that of one-fifth (21.33 %) of the Low Development Community. Similar results can 

be seen in the earlier study on urban environment in Mizoram (see Lalhruaitluanga, 

2006). The mean size of family was 5.1 in the Low Development Community and 5.5 

in the High Development Community. This means that there is not much variation in 

the mean size of the family. However, we can see that the High Development 

Community has slightly higher family members. 

Gender of head of the family was also included in the family characteristics. 

Male member as the head of family represents four-fifth (78.67% and 78.26%) in both 

the Low and the High Development Communities. Similar finding was also evident in 

the earlier urban study in Mizoram (see Malsawmdawngliani, 2007).  Female headed 

household comprises of only one-fifth (21.33% and 21.74%) in the Low Development 

and High Communities. 

4.1.3. Social Characteristics  

The social structural characteristics include sub-tribe, type of clan, and 

denomination. Such were discussed below (see table 4.3). 

In respect to sub-tribe the respondents’ households belonged to Non-Mizo, 

Lusei, Paihte, Ralte, Hmar and Pawih communities. Lusei is the predominant tribe in 
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both the studied communities i.e. half (45.33%) in the Low Development Community 

and two-fifth (41.30%) in the High Development Community followed by Ralte i.e. 

one-fifth (23.91%) in the High Development Community and one-seventh (14.67%) 

in the Low Development Community which was followed then by Hmar sub-tribe i.e. 

one-fifth (21.33%) in the Low Development Community and one-sixth (17.39%) in 

the High Development Community. Very few of around one-tenth (6.59% and 8.98%) 

belonged to the other sub-tribe of Paihte and Pawih. However, not belonging to Mizo 

sub-tribe constitutes a higher percentage (4.00%) in the Low Development 

Community to that of the High Development Community which holds only 1.09 per 

cent. Similar observation on sub-tribe in Aizawl was also observed in the earlier study 

too (see Lalengzuala, 2007). 

The type of clan was divided into ruling and commoner. Mostly cent per cent 

(97.83% and 96.00%) in both the High and Low Development Community belongs to 

commoner clan. However the ruling clan constitutes only 4.00 per cent and 2.17 per 

cent in the Low and the High Development Community.   

With reference to religious denomination, Presbyterian was the dominant 

denomination within the studied communities i.e. four-fifth (77.17%) in the High 

Development Community and half (49.33%) of the population in the Low 

Development Community. Similar observation was also made in the earlier studies 

(see Lalpekmawia, 2006; Malsawmdawngliani, 2007). It was followed by United 

Pentecostal Church of Mizoram i.e. one-tenth (13.33% and 6.52%) in both the 

communities. It was then followed by United Pentecostal Church of North East i.e. 

10.67 per cent in the Low Development Community and 4.35 per cent in the High 

Development Community. While Presbyterian serves as their dominant denomination 
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the Low Development Community has a diverse denominations functioned within the 

community. 

4.1.4. Economic Characteristics  

The economic characteristics of households of the studied communities 

comprised of socio-economic category, primary occupation, secondary occupation 

and annual households income. Assessing the economic characteristics was also 

important in order to find if there was any positive or negative relationship in 

households’ water use, water consumption and households’ willingness to pay and 

willingness to participate in community’s water supply management. There can be a 

situation where people can be “water poor” because they “are income poor” 

(Lawrence et.al, 2002), thus, understanding the socio economic characteristics is an 

important prerequisite for successful and sustainable water management (Dungumaro, 

2007; Demeke, 2009). 

In the Low Development Community almost half (42.67%) of the households 

belongs to poor category of households. However, less than three-tenth (26.09%) of 

the High Development Community belongs to the poor category. On the other hand in 

the High Development Community households belonging to non-poor comprises of 

more than three-fifth (73.91%) to that of nearly half (57.33%) of the Low 

Development Community (see table 4.4).  

Primary occupations were categorized into unskilled labor, skilled labor, petty 

business, profession, government worker, private employee and large business. One-

fifth (17.33%) in the Low Development Community were engaged in unskilled labor 

while not even one-fifth (5.43%) of the High Development Community were engaged 

in this occupation. However, government workers were more in number in the Low 

Development Community as it holds three-fifth (64 %) to that of only half ( 54.35%) 
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of the High Development Community. However people engaged in petty business 

were more in percentage in the High Development Community i.e. two-tenth 

(22.83%) to that of nearly one-tenth (9.33%) of the High Development Community. 

Overall, taking from the two localities primary occupation was mainly concentrated 

on government service (58.68%) followed by petty business (16.77%). Similar 

observation was also made in the earlier study (see Lalhruaitluanga, 2006). 

4.1.5. Annual Household Income and Total Household Assets 

The level of annual households’ income was categorized into the minimum 

and maximum levels of annual income of households. The minimum annual income 

of Low Development Community was Rs.12000, whereas in the High Development 

Community it goes up at Rs.24000. However the maximum annual household income 

was Rs. 1200000 for the Low Development Community and Rs.2048000 for the High 

Development Community. Thus, the average households’ annual income in the High 

Development Community was Rs.146129 and Rs.109976 for the Low Development 

Community (see table 4.5). 

Households’ total assets were also taken into account as this variable was also 

important for assessing domestic water management.  The minimum and maximum 

total of households’ assets was again taken where the minimum total households’ 

asset for the Low Development Community was Rs. 2000, for the High Development 

Community it goes up to Rs. 10000. On the other hand the maximum total 

households’ asset for the Low Development Community was Rs.7017300 and 

Rs.6211500 for the High Development Community. The average total households’ 

asset was therefore Rs.1078009 for the Low Development Community and Rs.797472 

for the other community. 
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4.2. Household Water Collection, Storage and Treatment 

This section includes five sub-sections viz, Households Water Sources, 

Households Water Collection, Distance Travelled for Water Collection, Patterns of 

Household Water Storage and Treatment of Household Water.  

4.2.1. Households Water Source 

The main sources of water for both the communities were PHE water 

connection, spring-well, handpump and rainwater. From the result it could be 

observed that PHE water connection was the main source for the High Development 

Community and its mean ranks were 5.0 and 4.9 in both the dry and wet seasons. 

However, for the Low Development Community PHE water and spring-well was the 

main source during dry season with a mean average of 4.2. However during rainy 

season rainwater was ranked as its main source with a mean average of 5.4 and PHE 

water and spring-well was ranked second with a mean average of 3.9. However for 

the High Development Community rainwater was in the second rank and spring-well 

in the third rank (see table 4.6). However in the case of Imphal, the residents met their 

water from various sources:  piped water, private ponds, neighborhood ponds, tube 

wells and hand pumps, water tankers, water trolleys and rain water harvesting but one 

households used more than one source (Anthony, 2007). 

4.2.2. Households Water Collection and Rainwater Harvesting  

More than three-fifth (70.65%) households of the High Development 

Community accessed to piped water, however,  half (52.00%) of the populations in 

the Low Development Community were without piped water connection. The type of 

rain water harvesting was also included in the collection process. Rain water 

harvesting was mostly practiced in the Low Development Community, less than one-

tenth (9.33%) did not practiced rainwater harvesting. However, more than three-tenth 
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(34.78%) in the High Development Community did not harvest rainwater. Tin was 

mostly used as a means for collecting rainwater in both the communities. Four-fifth 

(78.67%) of the Low Development Community and two-fifth (44.57%) of the High 

Development Community used tin. However one-tenth (12.00%) in the Low 

Development Community and two-tenth (20.65%) in the High Development 

Community used concrete roof for rainwater harvesting. The frequency of harvesting 

was also included in the form of Never, Sometimes, Mostly and Always. The Low 

Development Community has higher respondents of households who always harvest 

rainwater, i.e. four-fifth (76.00 %) to that of less than two-fifth (11.96%) of the High 

Development Community. The results had shown that households of the Low 

Development Community had less accessed to PHED water supply however they 

handled this less access by abundantly harvesting rain water (see table 4.7). It 

therefore observed that the Low Development Community relied mainly on traditional 

sources of water rather than modern technology of water supply. 

4.2.3. Distance Travelled for Water Collection 

Distance travelled for water collection of different sources including time 

spent for these water collections were again classified into dry and wet seasons. 

Generally the accepted walking distance to a water point should be 300 meters 

(Carter, 1996). However, from the result the mean distance travelled to spring-wells 

for the Low Development Community was 193.40 meters while for the High 

Development Community the mean meters was only 21.36 meters. On an average 

both the communities travelled 98.62 meters (see table 4.8). However, in Sihphir 

village meters travelled to spring-well was 137.08 meters away (Lalrosangi, 2005). 

For collecting water at this source the average time requirements during dry season in 

the Low development community was 11.13 minutes and for the High Development 
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Community 7.45 minutes. However, time requirement was less during wet season, i.e. 

7.15 minutes for the Low Development Community and 2.39 minutes for the High 

Development Community. The result had also shown that hand pump was also 

utilized by households of the Low Development Community where on an average 

they travelled 1.87 meters for water collection.  The findings however argued with the 

study results of Katsi, Siwadi and Guzha, (2007) where they had stated that the 

quantity fetched decreased with the distance covered to get to the water source and 

this greatly affected water use. And also not in line with Demeke’s (2009) findings 

where it had stated that higher water use means less waiting time at the source 

however this was not the case in the current study. 

4.2.4. Patterns of Household Water Storage 

The total storage capacity for the Low Development Community was 7176.1 

liters and 3416.8 liters for the High Development Community. The situation was 

much better as compared to the case of Imphal where only forty-five per cent of 

households had containers that could hold over 500 liters of water (Anthony, 2007). 

Concrete tank and Tin barrel were largely used by the households in both the 

communities. Mostly two-third i.e., 45.35 per cent and 63.89 per cent in the Low and 

the High Development Community used concrete tank, followed by tin barrel i.e. 

44.40 per cent and 30.01 per cent. However plastic barrel, plastic vessels and tin 

vessels constitute a small percentage (see table 4.9). And from the study result of 

Potter and Darmame, (2010) the high income households had an average water 

storage capacity of 16.24m3, while for the low income consumers storage amounted 

to 3.12m3. However in the case of the present study it was observed that since the 

Low Development Community depended mainly on traditional water source of 

rainwater harvesting they required more or large water storage capacity. 



 

72 
 

4.2.5. Patterns of Treatment of Household Drinking Water 

Households water treatment activities were categorized into eight types of 

treatment where the respondents were asked to the frequency of their use (Always = 

4, Mostly=3, Sometimes=2 and Never=1). From table 4.10 it was clearly shown that 

households do not adopt much activity for treating households’ drinking water. 

Treatments of water in both the communities were mostly taken up by non-electric 

filter and boiling by using gas. Treatment by non-electric filter in the Low 

Development Community scores the mean average of 2.71 and 2.58 in the High 

Development Community. This was followed by boiling water by using gas where it 

scores 1.77 in the Low Development Community and 1.71 in the High Development 

Community. On average the High Development Community had adopted water 

treatment on a large scale by using various means. For electric filter the average score 

was 1.07 and for using cloth as filter, boiling by bio-gas, using chlorine and water 

cooler score a mean of 1.00 and boiling by using geyser the mean score was 1.01. 

From this result it was observed that the High Development Community could carry 

out various water treatments due to their accessibility and affordability while the Low 

Community could not. 

4.3. Household Water Use  

This section presents five sub-sections viz. Patterns of Household Water Use 

in Dry Season and Patterns of Household Water Use in Wet Seasons, Determinants of 

Per Capita Water Use, Households Water Conservation Behavior, Water Charges and 

Households Expenditure on Water,  

4.3.1 Patterns of Household Water use in Dry Season 

A domestic water use pattern was mostly similar regardless of the type of 

sources (Katsi, Siwadi and Guzha, 2007; Nyong and Kanarouglou, 1999). For 
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washing pattern during dry season water was consumed more by the Low 

Development Community with the average of 152.5 liters per day (29.86%) to that of 

87.6 liters per day (19.00%) for the High Development Community. There was also a 

slight difference in the water use pattern of bathing where in the Low Development 

Community the average liters consumed by households was 116.1 liters per day 

(22.72%) to that of 115.1 liters per day (24.98%) of the High Development 

Community. These results reminded of the study conducted by Katsi, Siwadi and 

Guzha (2007) where they had stated that those with easy access to water supplies use 

more water for bathing and washing and respondents who used around 100-250 liters 

were found to be highest in places where water supply is easy to access. However, in 

the water use pattern of toilet, the Low and the High Development Communities on 

average consumed 94.2 liters per day (18.44%) and 92.0 liters per day (19.95%) and 

for cooking pattern the average water consumption by households per day for both the 

communities were 53.1 liters (10.39%) and 54.6 liters (11.85%) respectively.  

During dry season the average liters per capita water consumption per day 

(lpcd) for the Low Development Community was 108.0 liters, whereas in the High 

Development Community lpcd in dry season was 91.8 liters. And household water use 

during dry season for the Low Development Community was 510.9 liters, whereas for 

the High Development Community it was 460.8 liters (see table 4.11). 

4.3.2. Patterns of Household Water use in Wet Season 

 Households’ water consumption for washing during wet season for the Low 

Development Community was 154.3 liters (29.59%), while the High Development 

Community consumed only 87.9 liters (19.05%). And for bathing on average the Low 

Development Community consumed 117.9 liters (22.60%) while the High 

Development Community consumed 115.1 liters (24.95%). For cooking the mean 
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liters consumed were 53.4 liters in the Low Development Community and 54.6 liters 

in the High Development Community. The results had also indicated that the mean 

per capita water use in wet season for the Low Development Community was 106.16 

liters and for the High Development Community it was 91.71 liters (see table 4.12). 

This means that there was no seasonal variation in water use, however there 

was a variation in water use pattern between the households of the studied 

communities. However in contrast to this result, in Ramjard province of Iran low 

households used around 80 liters and high households use more than 150 liters per 

day (Keshavarzi, Sharifzadeh and Haghighi, 2006). 

Water is used for drinking, cooking, bathing and washing utensils and clothes, 

house cleaning, backyard gardening among other universal domestic uses (Katsi, 

Siwadi and Guzha, 2007; Nyong and Kanarouglou, 1999). However consumption 

levels were observed to be different (Katsi, Siwadi and Guzha, 2007; Nyong and 

Kanarouglou, 1999).   

The minimum daily per capita water consumption in both the studied 

communities was 40 lpcd and the maximum was 426 lpcd. Thus, the studied area of 

Aizawl exceeds the daily water requirement norm given by WHO and UNICEF 

(2000) and Gleick (1996) i.e., 20 lpcd and 50 lpcd respectively (Chenoweth, 2008). 

However this estimation was only for meeting basic domestic health and hygiene 

(Chenoweth, 2008). On the other hand, another interpretation that came to exist was 

that, even though the lpcd of the studied area exceeds the given estimation we cannot 

conclude that urban areas of Aizawl are not in “Water Stress”. We have to consider 

that if demand for water is high or growing it can result in a serious level of water 

stress on the available water resources (Environment Agency, 2007:4). 
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Taking as a whole of the water use for both the High Development and Low 

Development communities in rainy and dry seasons, the results indicated that the Low 

Development Community used more water than the High Development Community. 

This finding was in contrast with the findings of Harlan, Yabiku and Larsen (2009) 

where it mentioned that affluent households consume much more water than low-

income households. On average water use by Low Development Community in dry 

season was 510.9 liters to that of 460.8 liters used by High Development Community. 

Then in rainy season Low Development Community’s water usage was 521.5 liters to 

that of 461.3 liters of the High Development Community. However, from these 

comparisons we can see that water consumption during rainy and dry season has no 

much variation. These finding was not in line with the findings of Nyong and 

Kanarouglou (1999) where per capita water consumption was higher in the rainy 

season than in the dry season. 

4.3.3. Determinants of Per capita Water Use 

The first hypothesis reads that the urban households per capita water use is 

directly related to annual household income and total value of household assets and 

the second hypothesis reads that the urban households per capita water use is 

indirectly related to the household size, distance travelled and waiting time for 

collection of water. Karl Pearson’s Correlation Coefficient was adopted for testing the 

first and the second hypotheses.  

The test reveals that  on the contrary to the expectation the urban households 

per capita water usage in both the dry and wet seasons has no relationship with the 

annual household income (-0.03), total value of household assets (-0.09), distance 

travelled to spring-well (0.04), waiting time at spring-well (-0.06). However, it has a 

significant negative relation with the size of family (-0.049) as expected (see table 
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4.13). Demeke, (2009) and Keshavarzi, Sharifzadeh and Haghighi, (2006) studies had 

also shown that if household size increased the amount of water use per person per 

day significantly reduced and households with higher per capita water consumption 

were those with smaller families. The present study gave a similar results where the 

average households’ size of the High Development Community is 5.5 to that of 5.1 of 

the Low Development Community and in relation to this result the daily water 

consumption per person per day was smaller in the High Development Community 

(see table 4.13). And in Demeke’s (2009) findings it had stated that wealthier families 

consumed more water but this was not the case in the findings of the current study. 

4.3.4. Households Water Conservation Behavior 

Households water conservation behavior was assessed in terms the frequency 

of their practice (i.e. Always=3, Mostly=2, Sometimes=1 and Never=0) by the 

respondent households. Seven conservation behaviors were identified viz. turning off 

tap while cleaning dishes, turning off tap while washing hands or face, turning off 

water tap while brushing teeth, not operate washing machine until it is full, using 

washing machine for washing clothes, using water tap for cleaning fruits and 

vegetables and pre-washing of dishes. 

 In both the communities the behavior of pre-washing of dishes scores the 

highest mean i.e. 2.7 in the Low Development Community and 1.2 in the High 

Development Community. In the High Development Community the conservation 

behaviors of turning off tap while cleaning dishes, turning off tap while washing 

hands or face, turning off water tap while brushing teeth, not operate washing 

machine until it is full, using washing machine for washing clothes, and using water 

tap for cleaning fruits and vegetables it score the average mean of 1.0. From these 

results we can see that the High Development Community had a stronger conservation 
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behavior. The total average scores of household water conservation behavior were 0.4 

for the Low Development Community and 1.0 for the High Development Community 

(see table 4.14).  

We can put the above findings in-line with the study result of Hamilton (1983) 

who stated that water conservation were more common in larger and better educated 

households that arise from idealistic than from economic motives. The findings’ also 

reminded of the study results of Moore, Murphy and Watson, (1994) where it stated 

that attitudes, knowledge and intentions are important for measuring water saving 

behaviors. However Toteng (2008) had noted that the duty to conserved water lies in 

the individual.  

4.3.5. Water Charges and Households Expenditure on Water 

 On an average the Low Development Community spend Rs.114.87 on water 

however the result was opposite for the High Development Community where on an 

average they spent only Rs. 53.15. For PHE connection with meter the average 

expenditure by households of the Low and the High communities was Rs.51.53 and 

Rs. 52.07 (see table 4.15). However, in Sihphir village households spend around 

Rs.118.75 on water per month (Lalrosangi, 2005). In Osogbo Metropolis of Nigeria 

citizens were charged between N 250 to N 300 monthly. The results had also shown 

that the Low community had accessed to water vendors where on an average they 

spend Rs.61.33. The result had shown that on an average Low Development 

Community spends more on water. This was somehow true from the findings of 

Israel, (2007) where it stated that households purchasing from private vendors were 

found to be poorer on average than households with piped water and also households 

that purchase water from private vendors spend more on water than those getting 

piped water. 
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4.4. Perception on Pricing and Privatization 

This section presents two sub-sections viz. Perception on Pricing of Water, 

Acceptance of Privatization and Perceived Consequences,  

4.4.1. Perception on Pricing of Water 

Water sources of five types were identified where perception on its pricing 

was rated by the respondents in a four point scale (Very High=4, High=3, 

Moderate=2.5, Low=2 and Very Low=1). The main source of households’ water in 

both the community was PHE water connection and for the perception of its pricing 

the mean score was 1.1 for both the two communities (see table 4.16). It therefore 

indicated that water charged as perceived by the communities was very low. There are 

however many debates over pricing of water, while some people perceived it as a free 

gift from god some others proposed to take water as a commodity and while some 

people have easy access to water some pay so dearly for their domestic water 

(Dungumaro, 2007). And some people proposed water pricing to be as an effective 

approach for reducing water consumption under certain conditions (Vickers, 2001), 

and some have mentioned that consumers were relatively price sensitive to water 

prices in the long run than they were in the short run, in the long run a 10 per cent 

prices increase can be expected to decrease demand by about six per cent (Olmstead 

and Stavins, 2008). While others have argued this point by stating that understanding 

the access to water was important in determining water use and consumption (Zhanga 

and Brown, 2005). 

4.4.2. Acceptance of Privatization and Perceived Consequences 

This section discussed households’ perception on privatization of public water 

sources, water collection, water storage, treatment and purification of water and 

distribution of water and their perception on the consequences of privatization 
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whether it will improved water quality or decreased the water price or increased the 

frequency of supply or reduced the access of poor to water supply. The respondents 

were asked to respond on the four point agreement scale (Strongly Agree=4, Agree= 

3, Disagree=2 and Strongly Disagree=1). Acceptance of privatization was assessed in 

terms of privatization of public water sources, water collection, water storage, 

treatment and purification of water and distribution of water.  

All the responses in these categories the Low Development Community scores 

were equal to 1.1, and in the High Development Community it scores 1.6. The results 

had thus shown that respondents in both the communities had strongly disagreed with 

privatizing water supply.  

And also for the perceived consequences of privatization assessed in terms of 

Improve Water Quality, Decrease the Water Price, Increase the frequency of supply 

and reduce the access of poor to water. The average score on these items in both the 

communities however fall under strongly disagree (see table 4.17). In this modern era 

where globalization and privatization had been invading the country one has to see 

and understand what we really need. While some has proposed privatization as a 

means for improving water supply (Bithas, 2008) some of the literature has informed 

that there is no evidence that the performance of privately owned water utilities in 

developing countries is superior to that of the state-owned firms (Keshavarzi, 

Sharifzadeh and Haghighi, 2006).  

4.5. Households Participation in Community Water Management   

In this section five sub-sections are presented viz. Households Participation 

and Willingness for Participation in the Management of Community Water Supply, 

Determinants of Households Participation in Management of Community Water 
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Supply, Amount Willing to Pay for Improvement in Water Supply and Determinants 

of Willingness to pay for Improved Water Supply. 

4.5.1. Households Participation in Management of Community Water Supply 

In respect to households’ participation for the management of community’s 

water supply the modes of participation was measured in terms of donation in kind, 

donation in cash and voluntary labor. The answer was elicited in the form of 

frequency (Always=3, Mostly=2, Sometimes=1 and Never=0). The average scores of 

the High Development Community were donation in kind (0.15), donation in cash 

(0.76) and voluntary labor (0.96). And the total mean scores were 0.62 by the High 

Development Community and 0.28 by the Low Development Community (see table 

4.18). The results had therefore shown that households in both the communities were 

not very much involved in the management of community’s water supply.  

Willingness for participation was again assessed in the forms of donation in 

kind, donation in cash, voluntary labor and membership of water in user committees 

where the answer was again in terms of four point agreement scale (Strongly 

Agree=4, Agree=3, Disagree=2 and Strongly Disagree=1). From the table we can see 

that the Low Development Community shows higher willingness to participate in the 

management of community’s water supply. The average score for willingness for 

participation for the Low Development Community was 2.96 to that of 2.72 of the 

other community. However in the results of Households Participation in Management 

of Community Water Supply it could be observed that participation was however less 

in Low Development Community as compared to the High Development Community. 
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4.5.2. Determinants of Households Participation in Community Water 

Management 

The third hypothesis which reads that urban household’s participation in 

community level water management is directly related to education of the head of 

household, annual household income, and total value of household assets. Karl 

Pearson Correlation Coefficient was used for testing this hypothesis. 

 From the result, it could be observed that Size of Family (0.19), Total 

Household Assets (0.20) and Education (0.15) have a significant positive relation with 

household’s participation in the management of community’s water supply (see table 

4.19). This implies that as size of the family, household assets and education of the 

respondent increases, the household’s participation in community water management 

tends to increase. The households with greater size and greater assets generally would 

have greater capacity and resource to contribute to participation which could have 

contributed to the positive effect of these factors.  On the other hand annual household 

income had no significant relationship with household participation in management of 

community water supply. However this finding is contrary to the findings of Demeke 

(2009) who reported significant effect of income on the participation.  

4.5.3. Household Willingness to Pay for Improvement in Water Supply 

The questions of improvement on water supply were given in the form of 

uninterrupted supply, daily supply, alternate days and weekly three days. Almost four-

fifth (67.39%) of the High Development Community had shown their preference of 

willingness to pay for the supply of weekly three days. In the Low Development 

Community more than one-fifth had shown their willingness to pay for the same 

supply i.e. weekly three days (25.33%). And for uninterrupted supply, in the Low 

Development Community 26.67 per cent shows their willingness to pay. However, 
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willingness to pay for daily supply and alternate days constitutes only 1.33 per cent in 

the Low Development Community and zero per cent and 4.35 per cent in the High 

Development Community (see table 4.20). This was because according to the 

respondents households will not have enough water storage if water was supplied 

daily or in alternate days.  

Many of the study results has also shown that people were willing to pay more 

for the improvements of water supply or if better services were to be provided (see 

Bouselly and Ghosh, 2006; Haq, Mustafa and Ahmad, 2008; Pearce, Willis and 

Jenkin, 2007) and if people are willing to pay for a specific service, then it is possible 

to conclude that they value the service (Demeke, 2009). Mani et.al (1997) has also 

stated that willingness to pay for water was greater where water was very scarce 

(Pearce, Willis and Jerkin, 2006). A question that arises from these findings however 

was that if people were left with no other choice what else could they do other than 

willing to pay more for better services? 

4.5.4. Amount Willing to Pay for Improvement in Water Supply 

For weekly three days of water supply on an average the Low Development 

Community were willing to pay for Rs. 44.0 and for uninterrupted supply Rs.24.0 and 

Rs. 2.7 for alternate days of supply however willing to pay only Rs. 1.3 for daily 

supply. However, the High Development Community on an average was willing to 

pay Rs.79.3 for water supply of weekly three days and Rs.7.6 for alternate days of 

water supply but none for uninterrupted and daily supplies of water (see table 4.21).  

4.5.5. Determinants of Willingness to pay for Improved Water Supply 

The fourth hypothesis of the study reads that the hhousehold’s willingness to 

pay for water supply is directly related to education of head of household, annual 
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household income, and total value of household assets. Karl Pearson Correlation 

Coefficient was used for testing this hypothesis. 

From the test results it could be observed that Size of Family (0.21), Total 

Household Assets (0.42) and Education (0.24) has a significant and positive relation 

to households’ willingness to pay for improved water supply (see table 4.22). Similar 

findings can be seen from the study results of Adebusola and Bolarin, (2009) where 

they had mentioned that educational level of households has influenced willingness to 

pay for improved water supply services because education is expected to make the 

mind more interested to innovation. And it was also mentioned that household size 

have been found to influence willingness to pay in other countries (Pearce, Willis and 

Jenkin, 2006).   

 As mentioned in this chapter attempts have been made to discuss on the five 

sections and twenty-two sub-sections given above. The next chapter presents the 

major conclusion, policy implications and suggestions of the present study. 
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Table 4.1 Demographic Characteristics 

Sl.No 
  

Characteristic 
Locality Development 

Total 
N = 167 

Low 
n = 75 

High 
n =  92 

 I Age Group       
  
  

Young(Below 35 Years) 
  

26 
(34.67) 

45 
(48.91) 

71 
(42.51) 

  
  

Middle(35-60 Years) 
  

41 
(54.67) 

38 
(41.30) 

79 
(47.31) 

  
  

Old(60 Years and Above) 
  

8 
(10.67) 

9 
(9.78) 

17 
(10.18) 

  
  

Mean Years of Age 
  

39.87 
(13.87) 

36.37 
(14.55) 

37.94 
(14.31) 

II Gender       
  
  

Male 
  

23 
(30.67) 

26 
(28.26) 

49 
(29.34) 

  
  

Female 
  

52 
(69.33) 

66 
(71.74) 

118 
(70.66) 

III Marital Status       
  
  

Unmarried 
  

12 
(16.00) 

33 
(35.87) 

45 
(26.95) 

  
  

Married 
  

55 
(73.33) 

48 
(52.17) 

103 
(61.68) 

  
  

Divorce/separated 
  

1 
(1.33) 

10 
(10.87) 

11 
(6.59) 

  
  

Remarried 
  

1 
(1.33) 

1 
(1.09) 

2 
(1.20) 

  
  

Widowed 
  

6 
(8.00) 

0 
(0.00) 

6 
(3.59) 

IV Educational Status       
  
  

Illiterate 
  

3 
(4.00) 

5 
(5.43) 

8 
(4.79) 

  
  

Primary(1-4) 
  

11 
(14.67) 

10 
(10.87) 

21 
(12.57) 

  
  

Middle(4-7) 
  

11 
(14.67) 

10 
(10.87) 

21 
(12.57) 

  
  

High School(8-10) 
  

41 
(54.67) 

44 
(47.83) 

85 
(50.90) 

  
  

Higher Secondary(11 - 12) 
  

3 
(4.00) 

11 
(11.96) 

14 
(8.38) 

  
  

Collegiate 
  

6 
(8.00) 

12 
(13.04) 

18 
(10.78) 

Source: Computed    (Figures in parentheses are percentages) 
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Table 4.2 Family Characteristics 

  
Sl.No 

  

  
Characteristic 

  

Locality Development 
Total 

N = 167 
Low 

n  = 75 
High 

n  = 92 

1 Type of Family       
  
  

Nuclear 
  

66 
(88.00) 

82 
(89.13) 

148 
(88.62) 

  
  

Joint 
  

9 
(12.00) 

10 
(10.87) 

19 
(11.38) 

II Form of Family       
  
  

Stable 
  

75 
(100.00) 

87 
(94.57) 

162 
(97.01) 

  
  

Broken 
  

0 
(0.00) 

2 
(2.17) 

2 
(1.20) 

  
  

Reconstituted 
  

0 
(0.00) 

3 
(3.26) 

3 
(1.80) 

III Size of Family       
  
  

Small(1-3) 
  

14 
(18.67) 

14 
(15.22) 

28 
(16.77) 

  
  

Medium(4-6) 
  

45 
(60.00) 

50 
(54.35) 

95 
(56.89) 

  
  

Large(7 and Above) 
  

16 
(21.33) 

28 
(30.43) 

44 
(26.35) 

  
  

Mean Size of Family 
  5.1 ± 1.9 5.5 ± 2.3 5.4 ± 2.1 

IV Gender of Head        
  
  

Male 
  

59 
(78.67) 

72 
(78.26) 

131 
(78.44) 

  
  

Female 
  

16 
(21.33) 

20 
(21.74) 

36 
(21.56) 

Source: Computed    (Figures in parentheses are percentages) 

Mean ± SD 
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Table 4.3 Social Characteristics 

  
Sl.No 

  

  
Characteristic 

  

Locality Development 
Total 

N = 167 Low 
n  = 75 

High 
n  = 92 

I Sub-Tribe       
  
  

Non mizo 
  

3 
(4.00) 

1 
(1.09) 

4 
(2.40) 

  
  

Lusei 
  

34 
(45.33) 

38 
(41.30) 

72 
(43.11) 

  
  

Paihte 
  

4 
(5.33) 

7 
(7.61) 

11 
(6.59) 

  
  

Ralte 
  

11 
(14.67) 

22 
(23.91) 

33 
(19.76) 

  
  

Hmar 
  

16 
(21.33) 

16 
(17.39) 

32 
(19.16) 

  
  

Pawih 
  

7 
(9.33) 

8 
(8.70) 

15 
(8.98) 

II Type of Clan       
  
  

Ruling 
  

3 
(4.00) 

2 
(2.17) 

5 
(2.99) 

  
  

Commoner 
  

72 
(96.00) 

90 
(97.83) 

162 
(97.01) 

III Denomination       
  
  

Presbyterian 
  

37 
(49.33) 

71 
(77.17) 

108 
(64.67) 

  
  

UPC MZ 
  

10 
(13.33) 

6 
(6.52) 

16 
(9.58) 

  
  

UPC NE 
  

8 
(10.67) 

4 
(4.35) 

12 
(7.19) 

  
  

Salvation Army 
  

2 
(2.67) 

5 
(5.43) 

7 
(4.19) 

       
  

Baptist 
  

6 
(8.00) 

0 
(0.00) 

6 
(3.59) 

  
  

Roman Catholic 
  

2 
(2.67) 

3 
(3.26) 

5 
(2.99) 

  
  

Seventhday Adventist 
  

3 
(4.00) 

0 
(0.00) 

3 
(1.80) 

  
  

Others 
  

7 
(9.33) 

3 
(3.26) 

10 
(5.99) 

Source: Computed   (Figures in parentheses are percentages) 
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Table 4.4 Economic Characteristics 

  
Sl.No 

  

  
Characteristic 

  

Locality Development Total 
N = 167 Low 

n  = 75  
High 

n  = 92 
I Socio-economic Category       
  
  

Poor 
  

32 
(42.67) 

24 
(26.09) 

56 
(33.53) 

  
  

Non-poor 
  

43 
(57.33) 

68 
(73.91) 

111 
(66.47) 

II Primary Occupation       
  
  

Unskilled Labor 
  

13 
(17.33) 

5 
(5.43) 

18 
(10.78) 

  
  

Skilled labor 
  

6 
(8.00) 

11 
(11.96) 

17 
(10.18) 

  
  

Petty business 
  

7 
(9.33) 

21 
(22.83) 

28 
(16.77) 

  
  

Profession 
  

0 
(0.00) 

1 
(1.09) 

1 
(0.60) 

  
  

Government worker 
  

48 
(64.00) 

50 
(54.35) 

98 
(58.68) 

  
  

Private employee 
  

0 
(0.00) 

3 
(3.26) 

3 
(1.80) 

       
  

Large business 
  

1 
(1.33) 

1 
(1.09) 

2 
(1.20) 

III Secondary Occupation       
  
  

None 
  

61 
(81.33) 

52 
(56.52) 

113 
(67.66) 

  
  

Unskilled labor 
  

6 
(8.00) 

4 
(4.35) 

10 
(5.99) 

  
  

Skilled labor 
  

1 
(1.33) 

10 
(10.87) 

11 
(6.59) 

  
  

Petty business 
  

3 
(4.00) 

12 
(13.04) 

15 
(8.98) 

  
  

Profession 
  

2 
(2.67) 

0 
(0.00) 

2 
(1.20) 

  
  

Government worker 
  

2 
(2.67) 

11 
(11.96) 

13 
(7.78) 

  
  

Private employee 
  

0 
(0.00) 

2 
(2.17) 

2 
(1.20) 

  
  

Large business 
  

0 
(0.00) 

1 
(1.09) 

1 
(0.60) 

Source: Computed   (Figures in parentheses are percentages) 
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Table 4.5 Annual Household Income and Total Household Assets 

Sl.No 
 

Locality Development 
Total 

N = 167 
Low 

n  = 75  
High 

n  = 92 
IV Annual Household Income 

   

 

Minimum 12000 24000 12000 

 

Maximum 1200000 2048000 2048000 

 

Mean 109976 146129 129893 

 

S.D 142355 223959 191977 

V Total Household Assets 

   

 

Minimum 2000 10000 2000 

 

Maximum 7017300 6211500 7017300 

 

Mean 1078009 797472 923462 

 

S.D 1463496 1248370 1352292 

Source: Computed  
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Table 4.6 Households Water Source 

  

Sl.No 

  

  

Season/Source 

  

Locality Development Total 

 

N =167 

Low 

n = 75 

High 

n = 92 

I Dry Season       

  Mean Ranks       

  PHE Connection 4.2 5.0 4.7 

  Tuikhur 4.2 4.3 4.2 

  Rain  Water 4.0 3.0 3.4 

  Hand Pump 2.9 2.9 2.9 

  Water Vendors 2.9 2.9 2.9 

  PHEW  Point 2.8 2.9 2.9 

  Test Statistics       

  Kendall's W 0.25** 0.49** 0.33** 

  Chi-Square 94.59 226.15 276.59 

  Df 5 5 5 

  Asymp. Sig. 00 00 00 

II Wet Season       

  Mean Ranks       

  Rain  Water 5.4 4.2 4.7 

  PHE Connection 3.9 4.9 4.5 

  Tuikhur 3.9 3.9 3.9 

  Hand Pump 2.7 2.7 2.7 

  PHEW  Point 2.6 2.7 2.6 

  Water Vendors 2.6 2.7 2.6 

  Test Statistics       

  Kendall's W 0.52** 0.44** 0.42** 

  Chi-Square 193.60 201.28 353.69 

  Df 5 5 5 

  Asymp. Sig. 00 00 00 

Source: Computed   (Figures in parentheses are percentages) 
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Table 4.7 Households Water Collection and Rainwater Harvesting  

Sl.No 
  
  

  
  

Locality Development 
Total 

N =167 
Low 

n = 75 
High 

n = 92 
I Type of Water Connection       
  
  

No Connection 
  

39 
(52.00) 

27 
(29.35) 

66 
(39.52) 

  
  

PHE Connection 
  

36 
(48.00) 

65 
(70.65) 

101 
(60.48) 

II Type Rain Water Harvesting       
  
  

None 
  

7 
(9.33) 

32 
(34.78) 

39 
(23.35) 

  
  

Tin 
  

59 
(78.67) 

41 
(44.57) 

100 
(59.88) 

  
  

Concrete 
  

9 
(12.00) 

19 
(20.65) 

28 
(16.77) 

III Coverage of the Roof       
  
  

None 
  

7 
(9.33) 

33 
(35.87) 

40 
(23.95) 

  
  

Some 
  

20 
(26.67) 

37 
(40.22) 

57 
(34.13) 

  
  

Most 
  

10 
(13.33) 

2 
(2.17) 

12 
(7.19) 

  
  

All 
  

38 
(50.67) 

20 
(21.74) 

58 
(34.73) 

IV Present Condition       
  
  

Not in use 
  

7 
(9.33) 

34 
(36.96) 

41 
(24.55) 

  
  

In use 
  

68 
(90.67) 

58 
(63.04) 

126 
(75.45) 

V Attachment of Filter       
  
  

No 
  

34 
(45.33) 

88 
(95.65) 

122 
(73.05) 

       
  

Yes 
  

41 
(54.67) 

4 
(4.35) 

45 
(26.95) 

VI Frequency of Harvesting       
  
  

Never 
 

7 
(9.33) 

35 
(38.04) 

42 
(25.15) 

  
  

Sometimes 
 

4 
(5.33) 

41 
(44.57) 

45 
(26.95) 

  
  

Mostly 
 

7 
(9.33) 

5 
(5.43) 

12 
(7.19) 

  
  

Always 
 

57 
(76.00) 

11 
(11.96) 

68 
(40.72) 

Source: Computed    (Figures in parentheses are percentages) 
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Table 4.8 Distances Travelled for Water Collection 

  

Sl.No 

  

  

  

Particulars 

  

  

Locality Development 
Total 

N = 167 
Low 

n = 75 

High 

n =  92 

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

I 

Distance Travelled(in 

Meters)             

  PHEW Point 0.00 0.00 0.22 1.47 0.12 1.09 

  Hand Pump 1.87 11.73 0.00 0.00 0.84 7.89 

  Tuikhur 193.40 332.74 21.36 64.79 98.62 242.95 

II Time Spent( In Minutes)             

  Dry Season             

  PHEW Point 0.20 1.73 0.54 3.74 0.39 3.01 

  Hand Pump 0.73 3.04 0.00 0.00 0.33 2.07 

  Tuikhur 11.13 24.78 7.45 16.33 9.10 20.57 

  Rainy Season             

  PHEW Point 0.00 0.00 0.11 0.73 0.06 0.55 

  Hand Pump 0.33 1.50 0.00 0.00 0.15 1.02 

  Tuikhur 7.15 12.41 2.39 5.25 4.53 9.46 

Source: Computed 

 
Table 4.9 Patterns of Household Water Storage 

        

  
Sl.No 

  

  
Particulars 

  

Locality Development  
 

Total 
N = 167 

Low 
n = 75 

High 
n =  92 

Mean S.D Mean S.D Mean S.D 
1 
  

Concrete Tank 
  

3254.7 
(45.35) 

13071.2 
  

2183.2 
(63.89) 

6654.1 
  

2664.4 
(52.09) 

10036.1 
  

2 
  

Plastic Barrel 
  

686.7 
(9.57) 

3553.1 
  

119.6 
(3.50) 

465.1 
  

374.3 
(7.32) 

2413.8 
  

3 
  

Tin Barrel 
  

3186.5 
(44.40) 

5937.9 
  

1025.3 
(30.01) 

2048.4 
  

2001.7 
(39.13) 

4389.2 
  

4 
  

Plastic Vessels 
  

21.3 
(0.30) 

81.9 
  

60.7 
(1.78) 

305.3 
  

43.0 
(0.84) 

233.4 
  

5 
  

Tin Vessels 
  

26.9 
(0.38) 

120.3 
  

2.2 
(0.06) 

20.9 
  

13.3 
(0.26) 

82.7 
  

6 
  

Storage Capacity 
  

7176.1 
(100) 

14108.2 
  

3416.8 
(100) 

6677.0 
  

5115.3 
(100) 

10821.6 
  

Source: Computed    (Figures in parentheses are percentages) 
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Table 4.10 Patterns of Treatment of Household Drinking Water 

  

Sl.No 

  

  

Treatment 

  

Locality Development 

Total 
N = 167 

Low 

n = 75 

High 

n =  92 

Mean SD Mean SD Mean SD 

1 Non - Electric Filter 2.71 1.49 2.58 1.50 2.63 1.49 

2 Boiling by using gas 1.77 1.17 1.71 1.16 1.74 1.16 

3 Electric Filter 1.03 0.37 1.07 0.44 1.05 0.41 

4 Cloth as Filter 1.07 0.30 1.00 0.00 1.03 0.20 

5 Boiling by using Geyser 0.99 0.12 1.01 0.10 1.00 0.11 

6 Boiling by Bio-gas 0.99 0.12 1.00 0.00 0.99 0.08 

7 Chlorine 0.99 0.12 1.00 0.00 0.99 0.08 

8 Water Cooler 0.99 0.12 1.00 0.00 0.99 0.08 

Source: Computed 
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Table 4.11 Patterns of Household Water Use in Dry Season 

  
Sl.No 
  

Water Use 
  
  

Locality Development  
 

Total 
N = 167 

Low 
n = 75 

High 
n =  92 

Mean SD Mean SD Mean SD 
I Dry Season 

        
  

Washing 
  

152.5 
(29.86) 

60.4 
 

87.6 
(19.00) 

41.7 
 

116.7 
(24.15) 

60.3 
 

          
  

Bathing 
  

116.1 
(22.72) 

46.0 
 

115.1 
(24.98) 

48.7 
 

115.5 
(23.91) 

47.4 
 

  
  

       Toilet 
  

94.2 
(18.44) 

37.6 
 

92.0 
(19.95) 

46.8 
 

93.0 
(19.23) 

42.8 
 

  
  

       Cooking 
  

53.1 
(10.39) 

24.0 
 

54.6 
(11.85) 

24.7 
 

53.9 
(11.16) 

24.3 
 

  
  

Cleaning 
  

47.7 
(9.33) 

27.1 
 

50.7 
(11.00) 

39.1 
 

49.3 
(10.21) 

34.2 
 

  
  

Personal Care 
  

41.0 
(8.02) 

17.3 
 

54.3 
(11.78) 

28.6 
 

48.3 
(10.00) 

25.0 
 

  
  

Drinking 
  

4.8 
(0.94) 

2.0 
 

5.8 
(1.26) 

3.4 
 

5.4 
(1.11) 

2.9 
 

        
  
  

Kitchen 
Gardening 

  
1.5 

(0.30) 
6.4 

 
0.8 

(0.18) 
7.8 

 
1.1 

(0.24) 
7.2 

 

 

Household Water 
Use During Dry 
Season 

510.9 
(100) 168.1 

460.8 
(100) 192.8 

483.3 
(100) 183.3 

 
 

      

 

Per capita Water 
Use in Dry Season 

 

     

 

Minimum 48.13 

 

40 

 

40 

 

 

Maximum 221 

 

426 

 

426 

 

 

Mean 108.0 

 

91.8 

 

99.1 

 

 

Standard Deviation 34.0 

 

45.3 

 

41.3 

 Source: Computed   (Figures in parentheses are percentages) 
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Table 4.12 Patterns of Household Water Use in Wet Seasons 

Sl.No 
 

Water Use 
 

Locality Development  
Total 

N = 167 
Low 

n = 75 
High 

n =  92 

  
Mean SD Mean SD Mean SD 

II Wet Season 
        

  
Washing 

  
154.3 

(29.59) 
59.5 

 
87.9 

(19.05) 
41.5 

 
117.7 

(24.11) 
60.2 

 
  
  

Bathing 
  

117.9 
(22.60) 

45.1 
 

115.1 
(24.95) 

48.7 
 

116.4 
(23.82) 

47.0 
 

  
  

Toilet 
  

94.6 
(18.14) 

37.4 
 

92.0 
(19.93) 

46.8 
 

93.1 
(19.07) 

42.7 
 

  
  

Cooking 
  

53.4 
(10.24) 

23.8 
 

54.6 
(11.84) 

24.7 
 

54.1 
(11.07) 

24.3 
 

          
  

Personal Care 
  

47.4 
(9.09) 

50.5 
 

54.3 
(11.77) 

28.6 
 

51.2 
(10.48) 

40.0 
 

  
  

Cleaning 
  

48.9 
(9.38) 

27.2 
 

50.9 
(11.03) 

39.0 
 

50.0 
(10.24) 

34.1 
 

          
  

Drinking 
  

4.8 
(0.92) 

2.0 
 

5.8 
(1.26) 

3.4 
 

5.3 
(1.09) 

2.9 
 

  
  

Kitchen Gardening 
  

0.2 
(0.04) 

1.7 
 

0.8 
(0.18) 

7.8 
 

0.5 
(0.11) 

5.9 
 

  
  

Household Water Use in Wet 
Season 
  

521.5 
(100) 

174.1 
 

461.3 
(100) 

192.2 
 

488.4 
(100) 

186.1 
 

  

Per capita Water Use in Wet 
Season 
 

      
 

Minimum 45.7  40  40  

 
Maximum 221  426  426  

 Mean 106.16  91.711  98.199  
 Standard Deviation 34.17  45.36  41.235  

Source: Computed   (Figures in parentheses are percentages) 
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Table 4.13 Determinants of Per capita Water Use 

  

Variables 

Per capita 
Water Use 

in Dry Season 

Per capita 
Water Use 

in Wet Season 

Size of Family -0.49** -0.49** 

Annual Household Income -0.03 -0.03 

Total Household Assets -0.09 -0.09 

Distance Travelled to Tuikhur 0.04 0.05 

Waiting Time at Tuikhur -0.06 0.00 

Household Storage Capacity -0.06 -0.07 

Household Expenses on Water 0.02 0.02 

Household Water Conservation -0.06 -0.07 

   Source: Computed   ** P < 0.01  *P < 0.05 

Table 4.14 Households water Conservation Behaviour 

Sl.No Behaviour 

Locality Development 
Total 

N = 167 
Low 

n = 75 
High 

n =  92 
Mean SD Mean SD Mean SD 

1 
Pre washing of dishes 2.7 0.7 1.2 1.4 

1.9 1.3 

2 

Using washing machine for washing 

clothes 0.9 1.3 1.2 1.5 
1.0 1.4 

3 

Using water tap for cleaning fruits 

and vegetables 0.4 0.9 1.0 1.4 
0.7 1.3 

4 
Turning off tap while cleaning dishes 0.4 0.9 1.0 1.4 

0.7 1.2 

5 

Turning off water tap while washing 

hands or face 0.3 0.8 1.0 1.4 
0.7 1.2 

6 

Turning off water tap while brushing 

teeth 0.3 0.8 1.0 1.4 
0.7 1.2 

7 

Not operate washing machine until it 

is full 0.1 0.5 1.0 1.4 
0.6 1.2 

 
Household Water Conservation 0.4 0.7 1.0 1.2 

0.7 1.1 
Source: Computed 
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Table 4.15 Water Charges and Households Expenditure on Water 

 
Sl.No 

  
    

Locality Development   
 Total 

N = 167 
Low 

n = 75 
High 

n =  92 

Mean SD Mean SD Mean SD 

 1 
PHE Water Point 
Charges 0.00 0.00 0.00 0.00 0.00 0.00 

 2 

PHE Water 
Connection(Without 
Meter) 2.00 12.84 1.09 10.43 1.50 11.55 

 3 

PHE 
Connection(With 
Meter) 51.53 71.92 52.07 61.03 51.83 65.93 

4 
Private Connection 
from Tuikhur 0.00 0.00 0.00 0.00 0.00 0.00 

5 Water Vendors 61.33 260.92 0.00 0.00 27.54 176.88 

6 
Household Expenses 
on Water 114.87 257.98 53.15 60.98 80.87 180.70 

Source: Computed 

Table 4.16 Perception on Pricing of Water 

 
Sl.No 

Source 

Locality Development 
Total 

N = 167 
Low 

n = 75 
High 

n =  92 

 
Mean 

SD Mean SD Mean SD 

1 PHE Water Point  
 

0.0 0.0 0.0 0.0 0.0 0.0 

2 

PHE Water 
Connection(Without 
Meter) 0.1 0.4 0.0 0.3 0.0 0.4 

3 

PHE 
Connection(With 
Meter) 1.1 1.3 1.1 1.1 1.1 1.2 

4 
Private Connection 
from spring-well 0.0 0.0 0.0 0.0 0.0 0.0 

Source: Computed 
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Table 4.17 Acceptance of Privatization and Perceived Consequences 

 
Sl.No 

 
 

Locality Development 
Total 

N = 167 
Low 

n = 75 
High 

n =  92 
Mean SD Mean SD Mean SD 

I Privatisation of       

  Public Water Sources 1.1 1.1 1.6 0.7 1.4 0.9 

  Water Collection 1.1 1.1 1.6 0.7 1.4 0.9 

  Water Storage 1.1 1.1 1.6 0.7 1.4 0.9 

  
Treatment and Purification of 
Water 1.1 1.1 1.6 0.7 1.4 0.9 

  Distribution of Water 1.1 1.1 1.6 0.7 1.4 0.9 

II 
Perceived Consequences of 
Privatization       

  Improve Water quality 1.2 1.2 1.4 0.6 1.3 0.9 

  Decrease the water price 1.1 1.1 1.3 0.5 1.2 0.8 
  Increase the frequency of supply 1.1 1.1 1.3 0.6 1.2 0.9 

  Reduce the access of poor to water 1.3 1.2 1.3 0.6 1.3 0.9 
Source: Computed 

Table 4.18 Household Participation in Management of Community Water Supply 

Sl.No Mode 

Locality Development 
Total 

N = 167 Low 
n = 75 

High 
n =  92 

Mean SD Mean SD Mean SD 
I Modes of Participation       

  Donation in kind 0.08 0.36 0.15 0.55 0.12 0.48 

  Donation in cash 0.23 0.53 0.76 1.03 0.52 0.88 

  Voluntary Labour 0.52 0.88 0.96 1.08 0.76 1.01 

  
Participation in Community Water 
Management 0.28 0.47 0.62 0.58 0.47 0.56 

II Willingness for Participation       

  Donation in kind 2.96 0.35 2.48 0.58 2.69 0.55 

  Donation in cash 2.95 0.36 2.77 0.47 2.85 0.43 

  Voluntary Labour 2.97 0.37 2.91 0.51 2.94 0.45 

  
Membership Water in User 
Committees 2.88 0.59 2.38 0.51 2.60 0.60 

  Willingness for Participation 2.96 0.35 2.72 0.36 2.83 0.37 
Source: Computed 
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Table 4.19 Determinants of Households Participation in Community Water 

Management 

Variable 

Household’s 

Participation 

Willingness for 

Participation 

Size of Family 0.19** -0.10 

Annual Household Income -0.03 -0.12 

Total Household Assets 0.20** -0.05 

Education 0.15* -0.13 

Source: Computed    ** P < 0.01  *P < 0.05 

Table 4.20 Willingness to Pay for Improvement in Water Supply  

Sl.No 
 

Improvement 
 

Locality Development 
Total 

N = 167 
Low 

n = 75 
High 

n =  92 

1 Uninterrupted Supply 
20 

(26.67) 
0 

(0.00) 
20 

(11.98) 

2 Daily Supply 
1 

(1.33) 
0 

(0.00) 
1 

(0.60) 

3 Alternate Days 
1 

(1.33) 
4 

(4.35) 
5 

(2.99) 

4 Weekly Three Days 
19 

(25.33) 
62 

(67.39) 
81 

(48.50) 
Source: Computed 

Table 4.21 Willingness to Pay for Improvement in Water Supply 

Value in Rupees 

Sl.No Improvement 

Locality Development 
Total 

N = 167 
Low 

n = 75 
High 

n =  92 

Mean SD Mean SD Mean SD 
1 Uninterrupted Supply 24.0 52.9 0.0 0.0 10.8 37.3 

2 Daily 1.3 11.5 0.0 0.0 0.6 7.7 

3 Alternate Days 2.7 23.1 7.6 37.0 5.4 31.5 

4 Weekly Three Days 44.0 98.6 79.3 63.8 63.5 82.9 

Source: Computed 
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Table 4.22 Determinants of Willingness to pay for Improved Water Supply: 

Karl Pearson’s Correlation Coefficients  

  

Variable 

Weekly  Three 

Days 

Size of Family 0.21** 

Annual Household Income 0.12 

Total Household Assets 0.42** 

Education 0.24** 

Source: Computed 
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CHAPTER V 

CONCLUSIONS, POLICY IMPLICATIONS AND SUGGESTIONS 

In this chapter an attempt has been made to present the salient conclusions, policy 

implications and suggestions for social work interventions of the present study in three 

sections with its sub-sections.  

5.1. Conclusions 

The present section presents the conclusions in six sub-sections which are 

discussed below. 

5.1.1. Household Water Management 

Household water managements were observed and the findings were discussed as 

follows:  

The main water source for the High Development Community during dry season 

and wet season was PHE water supply. However, for the Low Development Community 

PHE water supply was their main source only during dry season and rainwater was their 

main source during wet season. However in both the communities Spring-well was 

ranked third in both the seasons and very few accessed to hand-pump and water from 

vendors. 

Rain water harvesting was mostly practiced in the Low Development Community 

however only few practiced in the High Development Community. Tin was mostly used 

as a means for collecting rainwater in both the communities. Concrete roof was also used 

by some of the households in the High Development Community. And regarding the 
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frequency of harvesting the Low Development Community has higher respondents of 

households who always harvest rainwater. The results had shown that households of the 

Low Development Community had less accessed to PHED water supply however they 

abundantly harvesting rain water to satisfy their household water requirements. 

 The results have also shown that the studied communities did not travel much 

distance for water collection. But the time spends shows variation between the seasons. 

In the dry season time spend was more. Overall, the Low Development Community 

travelled more and spends more time for water collections. It was also noted that the High 

Development Community has higher accessed to piped water connection 

Concrete tank and Tin barrel were mainly used in both the communities. And it 

was noted that rainwater harvesting was practiced more in the Low Development 

Community and their household water storage capacity was also greater than the High 

Development Community. In both the communities’ non-electric filter and boiling by 

using gas was mainly adopted for purifying their drinking water. However, from the 

result we can see that the High Development Community had been using various 

treatment processes which can be due to their affordability and accessibility of resources. 

5.1.2. Household Water Use Pattern and Determinants of Water Use 

Regarding water use pattern, the study results has shown that water used during 

dry season and wet season has no much variation. However, there was a variation in 

water use pattern by households of the Low and High Development Community. It was 

also observed that in both the communities’ water consumption pattern was higher for 

washing and bathing. 
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The results had also shown that water conservation behavior was stronger in the 

High Development Community which can be due to the results of higher level of 

education and higher female population as women were likely to adopt water saving 

behavior than men. 

The urban households per capita water usage in both the dry and wet seasons have 

not related with the annual household income, total value of household assets, distance 

travelled to spring-well, waiting time at spring-well. However, it has a significant 

negative relation with the size of family as expected. As family size increased the per 

capita water use decreased. 

5.1.3. Households Participation in Community Water Management 

The study results have also shown that the High Development Community 

participates more for community’s water management. However, the Low Development 

Community showed their higher willingness to participate for improving water supply. It 

was observed that Size of Family, Total Household Assets and Education have a 

significant positive relation with household’s participation in the management of 

community’s water supply. This implies that as size of the family, household assets and 

education of the respondent increases, the household’s participation in community water 

management tends to increase. The households with greater size and greater assets 

generally would have greater capacity and resource to contribute to participation which 

could have contributed to the positive effect of these factors.  On the other hand annual 

household income had no significant relationship with household participation in 

management of community water supply. 



102 
 

5.1.4. Perception on the Pricing of Water 

The perception on the pricing of water by both the communities was very low. 

However it was observed that the Low Development Community spends more amounts 

on water. It was also observed that the Low Development Community had accessed to 

more water sources as compared to the High Development Community.  

5.1.5. Acceptance of Privatization and Perceived Consequences 

Privatization of public water sources, water collection, water storage, treatment 

and purification of water and distribution of water were strongly disagreed by both the 

communities. And also for the perceived consequences of privatization assessed in terms 

of improve water quality, decrease the water price, increase the frequency of supply and 

reduce the access of poor to water both the response in both the communities however 

fall under strongly disagree. 

5.1.6. Household Willingness to Pay for Improved Water Supply   

It was observed that the two communities had shown their higher willingness to 

pay more amounts for water supply of weekly three days. It was also observed that the 

Low Development Community had shown higher willingness to pay for an uninterrupted 

supply of water. Household’s willingness to pay for water supply is directly related to 

education of head of household, annual household income, and total value of household 

assets. From the test results it could be observed that size of family, total household 

assets and education has a significant and positive relation to households’ willingness to 

pay for improved water supply.  
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5.2. Policy Implications 

The United Nations has designated 2005-2015 as the International Decade for 

Action on “Water for Life” (Anthony, 2007). Water is a major factor in the three pillars 

of sustainable development-economic, social, and environmental (Jain, Sharma, and 

Kumar, 2004), therefore we have to realized that proper management of this natural 

resource is our duty as ‘Water is for life’ and it is ‘Our basic need’. From the results it 

could be seen that access to Water is not the main issue because most of the households 

had good storage. Per capita water consumption of households exceeds the widely 

accepted norm of World Bank i.e. 20 lpcd. However, access to safe water is needed to 

keep in consideration because most of the studied households relied on two or more 

protected or unprotected water sources besides PHED water supply. And much is needed 

to be done to promote n Rain Water Harvesting, Conservation and Purification. Water 

Charges can be increased for specific improvements (e.g. for water improvement 

facilities). We can see that Privatization is not acceptable solution; however, household 

Participation at Community level is needed to encouraged and appropriate institutional 

mechanisms such as water user committees in every urban neighborhood. 

5.3. Suggestions for Social Work Intervention 

The arena of water and its issues needs technical involvement where in-depth 

study of it may not be available, however social workers can intervene in this area by 

preventing a society from “water stress”. Therefore, steps can be taken at the micro, 

macro and mezzo levels. Social workers can intervene in this area by promoting 

alternative sources of water, promoting initiatives on Water Conservation, Purification of 
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Drinking Water, Protection of Water Sources and promoting Community level Water 

Harvesting structures. And can advocate against Privatization of Water Sources and 

Water Supply. Social workers can also advocate for improving infrastructure and 

connectivity to poor households and localities.  

  

 

 

 



viii 
 

References 

Adebusola, A. A., & Bolarin T.O., (2009). Determinants of Willingness to pay for improved Water 

Supply in Osogbo Metropolis; Osun State Nigeria. Research Journal of Social Sciences, 4, 1-6. 

Anthony, J. (2007). Drinking Water for the Third World.  Journal of the American Planning 

Association, 73(2), 223-237. 

Arouna, A & Dabbert, S. (2010). Determinants of Domestic Water Use by Rural Households Without 

Access to Private Improved Water Sources in Benin: A seemingly Unrelated Tobit Approach. Water 

Resource Management, 24(7), 1381-1398. 

Bithas, K. (2008). The European Policy on Water Use at the Urban Level in the Context of the Water 

Framework Directive. Effectiveness, Appropriateness and Efficiency. European Planning Studies, 16 

(9), 1293 – 1311. 

Bouselly, L., Gupta, S., & Ghosh, D. (2006). Water and Urban Poor. Working Paper 06-11, National 

Institute of Urban Affairs, www.niua.org/...papers/water%20and%20urban%20poor_lynn.pdf. 

Briscoe, J., & Malik, R. P. S. (Eds.). (2007). Handbook of Water Resources in India: Development, 

Management, and Strategies.  European Review of Agricultural Economics, 35(4), 589-591.  

Cameron, T.A., & Wright, M.B. (1988). The determinants of household water conservation retrofit 

activity: A discrete choice model using survey data, Discussion paper 520, Los Angeles: Department 

of Economics, University of California, www.econ.ucla.edu/workingpapers/wp520.pdf .Accessed on 

1st April 2010. 

Chenoweth, J. (2008). Minimum water requirement for social and economic development. 

Desalination, 229, 245-256. 

Colin, K., Parker, D., & Yin-Fang, Z. (2006). An Empirical Analysis of State and Private-Sector 

Provision of Water Services in Africa. The World Bank Economic Review, 20(1), 143-163.  



ix 
 

Demeke, A. (2009). Determinants of Household Participation in  Water Source Management: 

Achefer, Amhar Region, Ethiopia, A Thesis Presented to the Faculty of the Graduate School of 

Cornell University, in Partial Fulfilment of the Requirements for the Degree of Master of 

Professional Studies. soilandwater.bee.cornell.edu/Aschalew.THESIS. 

FOR%20PRINT%20AND%20BOUND.pdf.  Accessed on 1st April 2010. 

Dungumaro, E.W. (2007). Socioeconomic differentials and availability of domestic water in South 

Africa. Physics and Chemistry of the Earth, 32, 1141-1147. 

 Elizondo-Elizondo, G.M., & Lofthouse, V. (2010). Patterns of conservation and domestic water use 

in different cultures: a comparison between Mexico and the UK, 

www.kadinst.hku.hk/sdconf10/Papers_PDF/p184.pdf 

Gyau-Boakye, P., & Ampomah, B.Y. (2003). Water Pricing and Water Sector Reforms Information 

Study in Ghana. Water International, 28 (1), 11 – 18. 

Hablemitoglu, S., & Ozmete, E. (2010). Sustainable Water Management: A Case Study on Saving 

Behaviour of Turkish Women for Domestic Water Usage. European Journal of Social Sciences, 

12(3), 447 – 456. 

Hamilton, L.C. (1983). Saving Water: A Causal Model of Household.  Sociological Perspectives, 

26(4), 355 – 374. 

Haq, M., Mustafa, U., & Ahmad, I. (2008). Households Willingness to pay for safe drinking water: A 

case study of Abbottadad district. The Pakistan Development Review, 46 (4), 1137–1153. 

Harlan, S. L., Yabiku, S.T., Larsen, L., et.al. (2009). Household Water Consumption in an Arid City: 

Affluence, Affordance, and Attitudes. Society & Natural Resources, 22 (8), 691-709. 

Israel, K.D. (2007). Impact of Increased Access and Price on Household Water Use in Urban Bolivia. 

The Journal of Environment Development 16(1), 58 – 83. 



x 
 

Jain, S.K., Sharma, A., & Kumar, R. (2004). Freshwater and its management in India. International 

Journal of River Basin Management, 2 (4), 259 - 270. 

Katsi, L., Siwadi, J., Guzha, E., et.al. (2007). Assessment of  factors which affect multiple uses of 

water sources at household level in rural Zimbabwe- A case study of Marondera,Murehwa and 

Uzumba Maraba Pfungwe districts. Physics and Chemistry of the Earth, 32, 1157-1166.  

Keshavarzi A.R., Sharifzadeh, M., & Haghighi A.A. et.al. (2006). Rural domestic water consumption 

behavior: A case study in Ramjerd area, Fars and province, I.R. Iran. Water Research, 40, 1173-1178.  

Kumar, D.M. (2004). Roof Water Harvesting for Domestic Water Security: Who Gains and Who 

Loses? Water International, 29(1), 43 -53. 

Lalrosangi, H. (2005). Rural Household Water Management in Mizoram. Unpublished MSW 

Dissertation, Department of Social Work, Mizoram University. 

Machingambi, M., & Manzungu, E. (2003). An evaluation of rural communities’ water use patterns 

and preparedness to manage domestic water sources in Zimbabwe. Physics and Chemistry of the 

Earth, 28, 1039-1046.  

Majumdar, C., & Gupta, G. (2007). The Debate over Municipal Water Pricing: Evidence from 

Kolkata, India. International Journal of Water Resources Development, 23 (4), 571 – 582. 

Moench, M. (1998). Allocating the Common Heritage: Debates over Water Rights and Governance 

Structures in India. Economic and Political Weekly, 33 (26), A46-A53. 

Moore, S., Murphy, M., & Watson, R. (1994). A Longitudinal Study of Domestic Water conservation 

Behavior. Population and Environment, 16(2), 175 – 189.  

Nauges, C., & Whittington, D. (2009). Estimation of Water Demand in Developing Countries: An 

Overview. The World Bank Research Observer, 25, 263-294. 

Norris, A., & Burgin, S. (2009). Rhetoric and reality surrounding water quality issues in a peri urban 



xi 
 

western Sydney community. International Journal of Environmental Studies, 66(6), 773 - 783. 

Nyong, A.O. & Kanarouglou, P.S. (1999). Domestic Water Use in Rural Semiarid Africa: A case 

study of Katarko Village in Northeastern Nigeria. Human Ecology, 27(4), 537 – 555.  

Olmstead, S.M. & Stavins, R.N. (2008). Comparing Price and Non-price Approaches to Urban Water 

Conservation, Working Paper 08-18. REG- Markets Centre, ideas.repec.org/p/ecl/harjfk/rwp08-

034.html. 

Pearce, M., Willis, E., & Jenkin, T. (2007). Aboriginal People’s attitudes’ towards paying for water 

in a water-scarce region of Australia. Environment, Development and Sustainability, 9, 21-23. 

Potter, R.B., & Darmame, K. (2010). Contemporary social variations in household water use, 

management strategies and awareness under conditions of ‘water stress’: The case of Greater 

Amman, Jordan. Habitat International, 34, 115–124. 

Prokopy, L.S. (2009). Determinants and Benefits of Household Level Participation in Rural Drinking 

Water Projects in India. Journal of Development Studies, 45(4), 471 – 495.  

Rodriguez, R. (2004). The debate on privatization of water utilities: a commentary, International 

Journal of Water Resources Development, 20 (1), 107-112. 

Spencer, J.H. (2008). Household Strategies for Securing Clean Water: The Demand for piped Water 

in Vietnam’s Peri-Urban Settlements. Journal of Planning Education and Research, 28(2), 213-224. 

Thompson, J., Porras, I.T., & Wood, E., et.al. (2000). Waiting at the tap: Changes in urban water use 

in East Africa over three decades. Environment and Urbanization, 12(2), 37-52.  

Toteng, E.N. (2008). The effects of the water management framework and the role of domestic 

consumers on urban water conservation in Botswana. Water International, 33 (4), 475-487. 

Wasike, W.S.K. & Hanley, N. (1998). The Pricing of Domestic Water Services in Developing 



xii 
 

 

 

Countries: A Contingent Valuation Application to Kenya. International Journal of Water Resources 

Development, 14(1), 41 – 54.  

Yamout, G. & Jamali, D. (2007). A critical assessment of a proposed public private partnership (PPP) 

for the management of water services in Lebanon. Water Resour Manage, 21, 611-634. 

Zhanga, H., & Brown, D.F. (2005). Understanding urban residential water use in Beijing and Tianjin, 

China. Habitat International, 29, 469-491. 



xiii 
 

 

Urban Households Water Management in Mizoram 

Research Scholar 
Ms Lalhruailuangi Chhangte 
M.Phil. Scholar 
Department of Social Work 
Mizoram University 

 Research Supervisor 
Dr.E.Kanagaraj 
Assistant Professor 
Department of Social Work 
Mizoram University 

Household Interview Schedule 
(Confidential) 

I. Identification Information.  

  

 

Schedule No.: Date of Interview: 

 Locality: Investigator:  

II. Profile of Respondent  

 Name:  

 Ethnicity/Tribe 0. Non-Mizo; 1. Mizo  

 Sub-Tribe 0. Non-Mizo; 1 Lusei; 2 Paite; 3 Ralte; 4 Hmar  

 Type of Clan(Specify Clan) 1. Ruling ; 2 Commoner 

 Religion 1 Christian; 2 Hindu; 3 Buddhist 

 Denomination  

 Type of Family 0 Nuclear;     1 Joint 

 Form of Family 1. Stable; 2. Broken; 3. Reconstituted 

 Socio-economic Category 0 AAY; 1 BPL;  2 APL 

 Type of Water Connection 1. PHE Public Point; 2 PHE Connection (Metered); 3 PHE(No meter) 

III. Household  Particulars 

1. Kindly furnish the details of your household. 

ID Name Age Sex # 
Marital 
Status*** 

Clan Education 
Earner/ 
Dependent** 

Relation* 

         

         

         

         

         

         

Codes: ***1.Unmarried; 2 Married 3. Divorced/Separated 4. Remarried 5.Widowed 

** 0. Dependent    1. Earner 
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*0. Head; 1. Wife; 2. Son; 3. Daughter; 4. Parents; 5. Others # 0. Male; 1. Female 

 

2. Please give us the details of the occupation of the earning members of your household 

ID Sex 
Occupation Annual Income 

Primary Secondary Primary Secondary 
      

      

      

3. Kindly mention the details of Household assets 
Asset Number Value (in rupees) 
Land   
Agricultural implements   
Pigs   
Poultry birds   
Television   
Transistor/Radio   
House, buildings   
Jewels   
Household furniture   
Household utensils   
Savings and Investments   
Others (specify)   

4.  Kindly give us the details of your house. 

Ownership of house  Owned (1) Rented (2) 

Number of rooms  

Approximate square feet :  

Approximate value of House at 

Present (Rs.)  

 

Type of house  1 Kucha;   2 Semi-pucca;  3 Pucca 

Type of floor:  1 Mud;  2 Bamboo;  3Wood; 4Concrete 

Type of roof:  1 Sun grass;  2 Tin;  3 Corrugated iron;  4 Concrete 

Type of Wall:  1 Bamboo; 2 Corrugated iron;  3 Asbestos;  4 Wood;  5 Concrete 

Type of House post:     1  Bamboo;  2 Wood;  3 Concrete 

IV. Water Collection 

1. Kindly mention the distance travelled to details of water collection daily. 

Source 
Who Collects? Distance  

Travelled  
(KMs) 

Time Spent (Hours) 

Dry Season Rainy Season ID0000000 Sex Age 

PHEW Point       

Hand Pump       

Tuikhur       

Other(Specify)       
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Other(Specify)       

 

2. Kindly furnish the details of water harvesting system in your house. 

Type Rain Water Harvesting 1. Tin 2 Bamboo 3(Others Specify) 

Coverage of the Roof 3 All – 2 Most- 1 Some- 0 None 

Present Condition 0 Not in Use  1 In use 

Type of Storage  

Attachment of Filter 1 Yes;     0 No 

Frequency of Harvesting 3 Always 2 Mostly; 1 Sometimes; 0 Never 

3. Kindly provide the details of water collection and investments made on these. 

Water Collection Device 
Expenditure 

on Installation(Rs) 

Annual 
Maintenance 

Expenditure (Rs) 

Monthly 
Charges(Rs) 

Rain Water Harvesting    

Private PHE Connection(Non-meter)    

Private PHE Connection(With Meter)    

Private Connection from Tuikhur    

Private(Wells/Tuikhur)    

Others(Specify)    

V. Household Water Storage and Devices of Water Use 

1. Kindly mention your water storage pattern and its storage capacity? 

Storage Number 
Capacity 
( In liters) 

Total Storage 
Capacity ( In liters) 

Plastic Barrel    

Plastic Vessel    

Steel Vessel    

Steel Barrel    

Concrete Tank    

Others(Specify)    

2. Kindly tell us whether how many of the following devices are used in your household? 

Device Number  Type of Latrine Number 

Electronic   Indian   

Refrigerator   European   

Washing Machine   Pit Latrine  

Air Condition   Bathing  

Air Cooler   Shower  

Others   Water Tap  

Washbasin   Bath Tub  
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Sink   Swimming Pool  

 

VI. Household Water Use Pattern and Treatment of Water  

1.  Please rank the various source according to the quantity of water collected in dry and rainy 

seasons. 

Source 
Season 

Dry Rainy 
Tick Rank Tick Rank 

PHEW  Point     

PHE Connection     

Rain  Water     

Hand Pump     

Tuikhur     

Water Vendors     

 

2. How much liters of water you use daily on average in dry as well as rainy seasons? 

End Use Season 

Dry (ltrs.) Rainy(ltrs.) 

Drinking    

Washing   

Bathing    

Personal Care   

Cleaning   

Cooking   

Kitchen Gardening   

Toilet   

 

 3. Kindly mention the frequency of the usage of the following instruments for purification of 

drinking water at your household. 

Instrument 
Frequency 

Always Mostly Sometimes Never 
Cloth as Filter 4 3 2 1 
Non - Electric Filter 4 3 2 1 
Electric Filter 4 3 2 1 
Boiling by using Geyser 4 3 2 1 
Boiling by using gas 4 3 2 1 
Boiling by Bio-gas 4 3 2 1 
Chlorine 4 3 2 1 
Water Cooler 4 3 2 1 
Other(Specify) 4 3 2 1 

VII. Water Conservation Behavior 

1. Steps taken by your family in water conservation behavior? 

Conservation Behavior Always Mostly Sometimes Never 

Washing dishes by using water tap 3 2 1 0 

Washing dishes by collecting water 3 2 1 0 
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from water tank 

Turning off tap while cleaning 

dishes 
3 2 1 0 

Pre washing of dishes 3 2 1 0 

Using water tap for cleaning fruits 

and vegetables 
3 2 1 0 

Using washing machine for washing 

clothes 
3 2 1 0 

Not operate washing machine until 

it is full 
3 2 1 0 

Turning off water tap while 

brushing teeth 
3 2 1 0 

Turning off water tap while washing 

hands or face 
3 2 1 0 

Using Shower for Bathing 3 2 1 0 

Taking Bath Daily 3 2 1 0 

Using watering can for gardening 3 2 1 0 

Reuse of waste water for other 

purpose 
3 2 1 0 

VIII. Private Sector Participation in urban water supply. 

1. How far do you agree with the proposal for private sector participation in urban water 

supply? 

Contracting Out  
Strongly 

Agree 
Agree Disagree 

Strongly 
Disagree 

Public Water Sources 4 3 2 1 

Water Collection  4 3 2 1 

Water Storage 4 3 2 1 

Treatment and Purification of Water 4 3 2 1 

Distribution of Water 4 3 2 1 

2. In your opinion contracting out water supply to private sector would lead to  

Consequence  Strongly Agree Agree Disagree Strongly Disagree
Reduce the Water supplied 4 3 2 1 

Improve Water quality 4 3 2 1 

Decrease the water price 4 3 2 1 

Increase the frequency of supply 4 3 2 1 

Reduce the access of poor to water 4 3 2 1 
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IX. Perception on Pricing of Water Supply 
1. Kindly rate the pricing of water in Aizawl city? 

Source Charge 
Price Level 

Very High High Low  Very Low 

PHE Water Point Charges  4 3 2 1 

PHE Water Connection(Without Meter)  4 3 2 1 

PHE Connection(With Meter)  4 3 2 1 

Private Connection from Tuikhur  4 3 2 1 

Water Vendors  4 3 2 1 

X. Households participation and Willingness to Pay 
1. How does your family contribute for the community water facilities? 

Contribution Always Mostly Sometimes Never 

Donation in kind  3 2 1 0 
Donation in cash  3 2 1 0 
Voluntary Labour  3 2 1 0 
Others (specify)  3 2 1 0 

. 2.  How far are you agreeing to contribute to improve the water supply in your community? 

Contribution 
Strongly 

Agree 
Agree Disagree 

Strongly 
Disagree 

Donation in kind  4 3 2 1 
Donation in cash  4 3 2 1 
Voluntary Labour  4 3 2 1 
Membership Water in User Committees 4 3 2 1 
Others (specify) 4 3 2 1 

 

3. How far are you willing to pay for the improvement of water supply? 

Improvement How much? Rs 

Frequency of Supply  

Uninterrupted Supply  

Daily   

Alternate Days  

Weekly Three Days  

Duration of Supply  

2 Hour  

 1 Hour  

 30 Minutes  
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Bio-Data 

 

Name : Lalhruaitluangi Chhangte 

 

Father’S Name : Lalhmangaiha 

 

Sex : Female 

 

Permanent Address : Electric Veng (Hebron), H/n D-80, Aizawl, Mizoram-

796 001 

Email: lhchhangte@gmail.com 

Educational Qualification 

Name of 

Examination 
Board/University 

Year of 

Passing 

Total 

Mark’s 

Mark’s 

obtained 

Percentage 

(%) of mark’s 

HSLC MBSE 2002 1000 639 63.9 

HSSLC MBOSE 2004 500 335 67 

B.A. MZU 2007 900 373 46.62 

M.A. MZU 2009 1600 1070 66.88 

 

Fieldwork Experience 

Remand Home 

 Remand Home is a correctional institution where children in-conflict with-law 

below 18 years of age were remanded in order to give care, protection, development and 

rehabilitation. During my fieldwork in this institution I conducted case work, group work, 

attended the court trail and had also gone for home visits. 

 



xxi 
 

VOLCOMH (Volunteers for Community Mental Health) 

 It is a Non-governmental organization. During my fieldwork in this organization 

I conducted case work, attended panel discussion, home visits and also went for 

community training along with peer educators which was organized by the organization. 

Lokopriya Gopinath Bordoloi Regional Institute of Mental Health (LGBRIMH) 

During my block placement in this institution which is located in Tezpur, I 

conducted case work; attended community health camp organized by the institution and 

also attended seminar presentation.   

Community Based Fieldwork  

I experienced community based fieldwork at Hunthar community in Aizawl. 

During my fieldwork in this community I conducted field survey, Participatory Rural 

Appraisal, case work, group work and also interviewed the key leaders and key 

informants of the community. Career Guidance among the youth of the community cum 

Promoting Respect for Elderly, HIV/AIDS awareness campaign in collaboration with 

Positive Network of Mizoram, and Leadership Training by resource person from outside 

was also organized. And from the same community I had taken up “Social Work and Life 

Satisfaction of Urban Elderly” as my project work.  

 I also experienced community based fieldwork at Chite veng for pilot study of my 

research work of Urban Household Water Management in Mizoram. I conducted case 

work, Participatory Rural Appraisal and also interviewed the keys leaders and key 

informants.  


