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ABSTRACT 

1.0 INTRODUCTION: 

Urbanization has become a global phenomenon. It is generally perceived as a 

determinant and consequence of economic development. As per UN Report of 2008, 

although 29.8% of the world's population in 1950 resided in urban areas, it is 

expected that half of the world's population will live in urban areas by the end of 

2008. 

In India, 27.8% of the total population lived in urban areas as per 2001 census; of the 

1.02 billion population, 285 million lived in urban areas which comprised of 5,161 

towns. Urban centres in India present a grim picture with regard to basic 

infrastructure. 

About 21% of the urban population lives in squatter settlements where access to basic 

services is extremely poor. 89% of the urban population is reported to have access to 

safe drinking water but there are severe deficiencies with regard to equitable 

distribution of water. Nearly 46% of urban households have water borne toilets but 

only· 31.3% ·of urban households are connected to the public sewerage system. 

Garbage collection efficiency ranges 50% to 90% of the solid waste generated in 

cities having population 1 Lakh to 50 Lakhs. City roads have become inadequate for 

traffic requirements leading to congestion. (Tenth Five Year Plan Report, GOI, 2002) 

Water is the most essential ingredient for virtually any human activity. Water forms 

the lifeline of the society. Less than 1% of the world's surface or underground water 

is accessible for human use. The Planning Commission of India has estimated 

additional investment needs for Water Supply and Sanitation for the period 1997 to 

2001, to be about US$ 12321 Million and the Rakesh Mohan Committee's India 



Infrastructure Report estimates, in respect of water supply, a requirement of US$ 

17 418 Million to address the backlog upto 1995, an additional investment of US$ 

2153 Million during 1996-97 and an additional investment of US$ 1934 Million 

during the period 2001-06. 

Cities are governed by local bodies. The fundamental problem of municipal finance is 

the mismatch between the available resources and the municipal expenditure needs. In 

India, general financing position of the urban water supply and sewerage system is 

very poor. Only a few providers in large urban areas generate sufficient revenue to 

make any contribution to investment. There is an attempt to cross subsidizes from 

commercial and industrial consumers to domestic consumers. 76% of the towns 

surveyed did not raise sufficient revenue from water supply to cover revenue 

expenditure on the service. (Tenth Five Year Plan Report, GOI, 2002) 

Budget allocations for Urban Water Supply and Sanitation in India from the first Five 

Year Plan (1951-56) to Tenth Five Year Plan (2002-2007) have been found to be 

around 1.50% ofthe total Plan outlay. 

To counter the inadequate urban infrastructure, various Public Private Partnership 

(PPP) options have emerged such as Build-Own-Operate (BOO), Build-Operate­

Transfer (BOT), Build-Own-Operate-Transfer (BOOT) etc. Though local authorities 

have started trying PPP approach, but all PPP projects are not success stories because 

of lack of feasibility studies, risk management, and financial modeling studies. 

Ll LITERATURE REVIEW: 

The water prpjects in less developed countries were poorly operated and maintained 

and . project benefits and development impacts fell short of plan. Donor and host 

country biases in the project identification, design, and construction stages led to 

inappropriate projects, unsustainable technologies, and shoddy construction (Howe & 

Dixon, 1993). The evolving public private partnerships should not foreclose 

opportunities for small domestic companies/enterprises to provide water supply where 
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gaps were left by public sector utilities (James, 1998). The households in Kathmandu 

Valley spent on an average about 1% of their current income as coping cost for water 

which was twice as much as their monthly water bill yet their WTP for improved 

water services were significantly low (Pattanayak, Yang, Whittington, Kumar, 2005). 

The BOT (Built-Operate- Transfer) type partnership for the greater Beirut Area in the 

water supply sector was proposed as an effective coping strategy to alleviate the 

present water scarcity in the capital Beirut and its suburbs (Yamout & Jamali, 2007). 

The enhancements of institutional capacity at the community level and water 

education are essential for the sustainability of Drinking Water Supply (DWS) in rural 

-~-~,villages throughout Nepal (Bhandari & Grant, 2007). The water user committee can 

be made trustworthy by enhancing facilitation skills, clarifying the responsibilities, 

imposing transparency in decision making and augmenting credibility (Lopez-Gunn, 

2006) 

The WTP survey for safe drinking water is required as water tariff from the 

consumer's point of view helps in finding an implementable water management 

policy beneficiai to all involved. Some of the finding of WTP survey done by other 

researchers include (i) rural customers in Nigeria do not want to pay in advance or 

commit themselves to a fixed monthly payment due to their mistrust of public 

providers (Whittington, 1990b) (ii) WTP for improved water services increases with 

income and wealth, family size, education and dissatisfaction with traditional sources 

(Bohm, 1993) (iii) Consumers' willingness to pay for clean water supply in Kolkata, 

India, exceeded the production and maintenance cost. (Guha, 2008) (iv) The 

household income had a positive and statistically significant impact on WTP for both 

quantity and quality of supplied water. (Farolfi, Mabugu & Ntshingila, 2007) 

There is a need for innovative planning in urban infrastructure and it may be the 

fourth "P" i.e. People in the partnership process (PPPP). The study of "Willingness to 

Pay" and "Willingness to Participate" of the consumers is required in bringing 

"People" in the partnership process alongwith "Public" and "Private". (Suresh, 1998b) 
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1.2 RESEARCH GAP: 

A number of studies have been carried out on sustainability of drinking water 

schemes for urban as well as rural areas in the international level. Miller & Lewis 

(1987); Whittington, Okorafor, Okore & Mcphail (1990b ); Bohm, Essenburg & Fox 

(1993); Altaf, Whittington, Jamal & Smith (1993); Howe & Smith (1993); Howe & 

Dixon (1993); Piper & Martin (1997); Ngowi (1997); James (1998); Hoehn & Krieger 

(2000); Neumayer (2001); Njiru & Sansom. (2001); Bahri (2001); Tati (2005); 

Pattanayak, Yang, Whittington & Kumar (2005); Oca & Bateman (2006); Pattanayak, 

Berg, Yang & Houtven (2006); Lopez-Gunn & Cortina (2006); Yam out & Jamali 

(2007); Montginoul (2007); Bhandari & Grant (2007); Farolfi, Mabugu & Ntshingila 

(2007); Kinfe & Berhanu (2007); Hassanein & K.halifa (2007) are some of the 

researchers who have contributed to this field of study. 

Again in India, a few studies have been done in this field and some of these were 

carried out by Mehta (1993); Suresh (1998a); Suresh (1998b); Singh et al. (1993); 

Pathak (1996); Patra and Pradhan (2005); World Bank (2006); Guha (2008). These 

studies were mainly confined to WTP for improved water supply. 

Such a study has not been done in North East India. Most of the Indian studies 

focused on WTP in terms of monthly tariff. The literature review suggests that no 

study appears to have focused on WTP in project finance and involvement of users in 

the operation of a water supply scheme. In North East region of India, states like 

Assam, Meghalaya and Nagaland seem to have experienced a decline in access to 

piped water (WB Report, 2006). The percentage of households having access to piped 

water in the case study area is 6.66 % which is far below the national average of 

74 %. This has been revealed from secondary data. 

This demonstrates the importance of the study. The current study also tries to find out 

consumers willingness to pay for an improved water supply scheme in Tezpur Urban 

· Agglomeration. Consumer perception about existing water supply as well as desired 
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water supply is analyzed. The study also tries to identify avenues of consumer 

involvement in such a scheme. 

1.3 JUSTIFICATION OF THE STUDY: 

To the best of the researcher's knowledge no attempt has been made to assess the 

functioning of the water supply service of Tezpur Urban Agglomeration (TUA). This 

study proposes to identify the gap between the desired water supply service in TUA 

and the existing one. 

Literature review has highlighted that 

(a) consumer should pay for water supply service. 

(b) focus should be on revenue generation through domestic connection. · 

(c) such services should be appropriately priced. 

Keeping this in mind, the study proposes to make an assessment of how much the 

consumers are willing to pay a for water supply service. It would also like to assess 

their willingness to finance a water supply scheme and fmally the level of 

involvement that can be expected from the consumers in terms of operation and 

maintenance of the scheme. 

These above parameters then can be kept in mind while designing future water supply 

schemes in TUA area. 

1.4 OBJECTIVES OF THE STUDY: 

The objectives for the proposed study are -

1. To assess'the demand for water supply in TUA area. 
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2. To identify the gap between existing and desired service. 

3. To assess the "Willingness to pay" attitude of the household in the study area both 

in terms of monthly tariff and towards project cost. 

4. To suggest an appropriate mechanism for ensuring the success of future water 

supply projects in TUA area .. 

1.5 SCOPE OF THE STUDY: 

The study is confined to the water supply system of Tezpur Urban Agglomeration 

(Census of India, 2001). The study focuses on Tezpur Town and seven neighbouring 

villages viz. Hazarapar • Dekargaon, Parbatiagaon, Da-Parbatiagaon, Deurigaon, 

Majgaon, Bamunchuburi, and Barikachuburi. 

1.6 LIMITATION OF THE STUDY: 

The study has some limitations. The study area was selected purely on the basis of 

convenience, although attempt was made to include respondents from each section i.e. 

rural/ urban, with home connection/ without home connection and individuaV 

institutional. 

Though the most widely used model in Contingent V aluatiorr studies is based on 

logistic regression, in the study the WTP was calculated by using an adapted yersion 

of the Card Approach (mentioned in Chapter - II). Different payment ranges were 

offered and respondents had to select any one. Based on these responses the weighted 

average was calculated to obtain the amount that respondents were willing to pay on 

an average. 
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Only preliminary financial analysis has been done for a water supply project in TUA 

since "Willingness to Pay" was the major focus of the study. Social cost benefit 

analysis was not done in this study. 

In case of institutional respondents, some institutions were found to be operational in 

rented building constructed for residential use. The water line connected to that 

building was that of residential connection although the function of the building was 

institutional. Such cases had to be dropped. 

Rejection of 300 questionnaires, mainly due to incomplete and contradictory 

responses ·may have affected the stratawise sampling size. This may affect the 

ultimate result of the study. 

The questionnaire was prepared in English. Some respondents found it difficult to 

understand the questions and the questions alongwith the technical terms had to be 

explained to the respondents in their mother tongue. 

1. 7 METHODOLOGY USED: 

To fulfill the objectives of the research a research plan was designed. Data was 

collected from secondary sources to get a picture of the existing water supply 

scenario. Primary data was collected to find out the gap between the existing and 

desired water supply service, to assess WTP, and preferred mode of involvement of 

the conswners in a water supply scheme. 

1.7.1 Sample Survey: 

A sample survey was carried out in Tezpur Urban Agglomeration. A draft 

questionnaire was designed after studying WTP survey of similar nature and a Pilot 

Survey was carried out during June 2004 among 27 respondents. The pilot survey 

highlighted some points to be added to know the existing as well as desired level of · 

water supply services. Modifications were made and the questionnaire was finalized. 
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A total number of 700 questionnaires were distributed out of which 300 

questionnaires could not be included because of the respondent's unwillingness to 

answer all the questions and/or contradictory answers Finally 400 questionnaires were 

found tobe complete in all aspect and considered for analysis. 

1.7.1.1 Sampling Units: The units in the population are the "household" in case of 

individual consumer and the "institution" in case of Institutional consumers. The 

interviews were taken during July to October 2005. Stratified sampling method was 

employed for individual samples and convenience method was used for institutional 

samples.· 

1.7.1.2 Sample Size: The sample sizes for most of the WTP surveys for improved 

water supply schemes were found as 202 (Guha, 2008); 205 (Bhandari et al. 2007); 

240 (Roy, 2003); 10,000 (World Bank, 2006). 

Farolfi et al. 2007 conducted WTP survey for their research for improved water 

supply in Swaziland, the sample size was 374 from a population of 2,33,843 

households and were equally· weighted for the two strata, rural and urban. 

Again Kinfe et al. (2007) carried out a similar survey for their research in Addis 

Ababa with 240 samples from a total 1 ,26, 108 household. They divided the study area 

in three strata and samples were equally weighted for each stratum. 

For the present study the sample size is confined to 379 households from a population 

of 20,681 households and 21 institutions were also covered. 

1. 7 .1.3 Questionnaire: All the questions of the questionnaires were closed ended· 

except two. There are three questions using 5 point Likert scale, 1 question using 7 

point Likert scale and 11 questions with multiple choice answers. 8 questions were 

also designed to know the personal details of the respondents with multiple choice 

answers except the last two wherein respondent's name and address were recorded. 

1.7.1.4 Variables Measured: Water supply service quality has many dimensions as 

continuity, water quality, pressure, and degree of responsiveness of service provider 

to customer complaints [WHO guidelines, 1993]. Drinking water quality has a 

microbiological and physiological dimensions as Iron content, Fluoride content, 

Arsenic content, Lead content, Pesticide, Total coliforms, Faecal coliforms, Calcium 

content, Chloride content etc. [WHO guidelines for drinking water quruity volume 1 

& 3, 1993 in CPHEEO Manual on Water Supply and Treatment, 1999]. To study the 
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existing level of water supply service 20 statements were measured across three 

questions. Again to study the desired level of water supply service 16 statements were 

measured. Statistics of these variables were calculated. 

1.7.2 Data Analysis: 

The data collected was analyzed using Statistical Package for the Social Sciences i.e. 

SPSS 11.0 version. The analytical instrument used for exploring relationship and 

significant differences included the statistical test such as independent sample T test 

of equality of means, and chi -square test. 

Mean scores were used to prioritize the variables of a proposed water supply scheme 

in the case study area. 

WTP for improved water supply in the study area was found out by weighted average. 

1.8 MAJOR FINDINGS: 

1.8.1 Demand for water supply: 

• Only 31.5% respondents in the study area had access to home connection and 

4.5% were dependent only on that.· 

• Though majority of respondents (94.75%) had their own arrangement for 

water yet 89.3% of them want to have home connection from the proposed 

water supply scheme. 

• On an average, the water demand in the study area was 840.88 litres per 

household per day and 2210.10 litres per institution per day. The existing 

supply is about 350 litres per household/institutions per day. 

• 62.5% of the respondents suffered from water borne diseases and they spent 

on an average Rs. 94.53 per month for the treatment of the diseases. 

From the above it can be safely assumed that there is a demand for water supply 

service. 
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1.8.2 Gap between existing & desired water supply: 

• Majority of the respondents with home connections perceived the existing 

water supply as inadequate in quantity as well as pressure, contained excessive 

iron content and mud, irregular timing and dependent on power supply. 

• Even in case of respondents who had their own water supply system, majority 

felt_ that the water they used contained excessive iron content and foreign 

particles and dried up during winter. 

• Majority of respondents using stand pipes felt that the waiting time was long 

(90.5%) and the location of stand pipes was not at proximity (94.9%). 

• For a new water supply, majority of respondents feh that (i) it should be a 24 

hours continuous supply, (ii) operation and maintenance should be done by 

community level registered society or private organization, (iii) supplied water 

should be safe and aesthetically attractive, (iv) connection charge and monthly 

tariff to be fixed by consumers, (v) grievance handling should be prompt. 

The following gap can be seen: 

• The existing water supply was inadequate in terms of quantity and the 

supply timings were irregular. Users desired to have a 24-hours continuous 

supply. 

• Users of the existing water supply scheme as well as respondents having 

their own water supply arrangements found that the water to be high in 

iron content. They desired to have safe and aesthetically attractive water. 

• From secondary data it was found that the existing monthly tariff for urban 

and rural users was Rs. 150.00 and Rs. 50.00 resl?ectively. Yet the users 

desired that monthly tariff must be fixed in consultation with the 

consumers. 

• Users of the existing water supply schemes felt that grievance handling 

was not prompt. They desired to have prompt grievance handling. The 

present 0 & M does not appear to be satisfactory as is evidence from the 

fact that there is not prompt response to complaints. 
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• Users of the existing water supply schemes felt that privatization would 

lead to better operation & maintenance of the schemes. They also desired 

that Community level registered society or Private Organization should be 

involved in operation & maintenance of the proposed water supply scheme 

in the study area. 

1.8.3 Willingness to Pay: 

• Majority of the respondents (54.8%) did not want to invest in the new water 

supply scheme. Though 45.2% respondents wanted to invest in the scheme, 

these investments were dependent on their income. Majority of them (85.9%) 

wanted return of their investments in the form of both deduction from monthly 

tariff and shares ofthe profit earned (46.4%). 

• 46.5% of the respondents wanted to pay monthly water tariff as per meter. 

reading. 

• Majority of the respondents (60.7%) felt that the connection fee should be less 

than Rs. 1000/- and on an average it worked out to Rs. 925.67 for individual 

samples and Rs. 1644.34 for institutional samples. 

Again majority of respondents wanted to pay monthly tariff in the range of Rs 

100/- toRs. 200/- and on an average it worked out toRs. 146.47 for individual 

consumers and Rs. 289.71 for institutional consumers. 

1.8.4 Mechanism: 

• Majority of the respondents (65.9%) wanted to participate in operation and 

maintenance of the new water supply scheme and 34.03% of them wanted to 

participate both in minimizing water losses and theft as well as ensuring 

timely deposit of water tariff. 

• Majority of respondents appeared not to prefer the involvement of Urban/ 

Rural local body like Municipalities/ Gaon Panchayats in implementation 

process and Community level registered society/Private Organization in the 

conceptualization process for a water supply process. 
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1.9 OTHER FINDINGS: 

• Respondents localitywise and consumer categorywise had different · line of 

thinking regarding the existing water supply service. 

• The choice to avail a new water supply service was found to be independent of 

locality, income, consumer category and ownership of building. 

• Respondents' willingness to pay monthly water tariff was dependent on 

present water supply provision, number of family members and income. 

1.10 CONCLUSION: 

The existing water supply schemes in TUA were constructed with government grants 

and have been running without recovering the operating cost. As a result water supply 

has been intermittent, and unsafe for drinking (Source: Tezpur Municipal Board & 

PHED, Tezpur, 2005). The fact that 62.5% of the respondents suffered from water 

borne diseases and 4.5% had depended only on home connections highlighted the 

need for treated and safe water supply system. 

The WTP of the consumers for a new water supply scheme in TUA (which is 

dependent on present water supply provision, number of family members and income) 

will help in proper pricing of future water supply services. 

The respondents appeared to be willing to participate in some of the operational 

process of the water supply schemes and this is a very healthy sign. 

As 54.8% of the respondents do not want to invest in the project cost of future water 

supply schemes in TUA, other financing options like grants from Government of 

India must be sought for the capital cost of the scheme. 
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CHAPTER-I 

INTRODUCTION 

Urbanization has become a global phenomenon. It is generally perceived as a 

determinant and consequence of economic development. It has been noticed that 

higher levels of urbanization in countries lead to high per capita incomes as well as 

high growth rate of the national economy. For example in India ·17.3 % of urban 

population had contributed to 29 % of total income in 1951 which was raised to 60 % 

in 2001 with 27.8% urban population. 1 Thus urbanization is a reality that people must 

face and turn to people's advantage as urban centers are the centers of economic and 

social development and powerhouse of prosperity and cultural progress. 

Urban population growth is mainly due to rural urban migration in s~arch of 

employment and better job prospects. Despite the relatively high incomes of urban 

population, the availability of basic infrastructure in major urban centers is poor. 

Urban basic infrastructure are supposed to be provided by the urban local bodies' i.e. 

municipal authorities and it is ironic that they are usually short of sufficient money to 

meet their responsibilities. 

The India Infrastructure Report (Rakesh Mohan Committee) has estimated that the 

aggregate levels of total annual investment requirement for urban infrastructure 

inclusive of water supply and sanitation and other infrastructure, would be Rs. 28,297 

crore over the period of 1996-2001, and it would be of the order ofRs. 27,773 crore 

for the 2001-2006 period. The Central Public Health and Environmental Engineering 

· -Organization(CPHEEO) has estimated that by the-end of the year 2007, the total fund 

1 Suresh. (1998a). 
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required for water supply, sanitation and solid waste management would be 

Rs. 53,719.80 crores.2 The UN Millennium Development Goal (MDG) 7 aims at 

reducing 50% of people without sustainable access to safe drinking water by 2015.3 

In 1950, only 29.8 percent of world population lived in urban areas, but in 2008 it has 

been raised to 50%.4 In India 27.8 percent of the total population live in urban areas 

as per 2001 census; i.e. of the 1. 02 billion population, 285 million lives in urban areas 

which comprises of 5,161 towns. (Urbanization in India, 1901-2001 is given in 

Annexure I) Urban centers in India present a grim picture with regard to availability 

of basic infrastructure. About 21% of the urban population lives in squatter 

settlements, where access to basic services is extremely poor. 89% of the urban 

population is reported to have access to safe drinking water but there are severe 

deficiencies with regard to equitable distribution of water. Nearly 46% of urban 

households have water borne toilets but only 31.3% of urban households are 

connected to the public sewerage system. Garbage collection efficiency ranges 

. between 50%-90% of the solid waste generated in cities having population between 1 

lakh to 50 lakhs. City roads have become inadequate for traffic requirements leading 

to congestion. Quality of roads has deteriorated due to excessive loads. 5 

1.1 WATER SUPPLY AS INFRASTRUCTURE: 

Water is the most essential ingredient for virtually any human activity. Water forms 

the lifeline of any society. Water supply and sanitation plays a critical role in ensuring 

the health ofthe residents of any country. 

In ancient times, water was acknowledged and regarded as a valuable resource. 

Almost every ancient culture has regarded water as sacred and essential to life and all 

2 Tenth Five Year Plan. GOI. (2002). Chapter II 
3 www. who. int/mgdlen/ 
4 UN Reports. (2008). 
5 Tenth Five Year Plan. GO I. (2002). Chapter II 
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civilizations came up on the bank of a water body. The shortage of water leads to 

reduction in food production, misbalancing the environment, hampering economic 

development etc. In the absence of adequate water supply and sanitation, the poor lose 

their wages because they tend to be sickly and not healthy enough to work. Impure 

water can lead to diseases like diarrhea, typhoid, cholera etc., while unsanitary 

conditions lead to trachoma, poliomyelitis, malaria etc. A person of low income 

group will not only have to forgo wages but also spend money for treatment and 

become poorer in the process. Thus the link between water and poverty needs to be 

addressed. 

Population growth has put enormous pressure on the world's natural resources, 

particularly on water. The need of the hour is to tackle water problem through a 

combination of supply and demand management. 

1.2 AVAILABILITY OF DRINKING WATER: 

Water covers about three fourth of the earth's surface. The hydrological cycle of 

evaporation and precipitation circulates the earth's water between the oceans, land and 

the atmosphere. Out of the total water available on earth 97.5% is ~alt water and only 

2.5% is fresh water. Again out ofthe freshwater, 74% is found in form of icecaps and 

glaciers, 25.7% is deep groundwater or locked in soils as moisture or permafro~t and 

only 0.3% is in rivers or lakes. Again less than 1% of the world's surface or 

underground freshwater is accessible for human use. A substantial amount of fresh 

water (about 70%) is used to irrigate cultivable land. The remaining fresh water is 

used for many purposes- domestic, industrial and others viz. rearing cattle6
. 

Expansion of construction activities of all kinds had led to destruction of wetlands, 

drying up or contamination of lakes and rivers. Increase in population has put 

enormous pressure on freshwater. Water tables are falling in every continent due to 

6 India Infrastructure Report. (2001). pp 236-277. 
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over exploitation of underground water resources and major rivers are drained dry 

before they reach the sea because of intensive irrigation and urban consumption. 

Further, pollution and depletion of water resources, wastage of treated water and lack 

of investment in the water sector are all contributing to the impeding global water 

crisis. Some of the temporary measures to reduce water crisis may be - elimination of 

wastage of water and reduction in the current usage of water by industrial and 

agricultural sectors, better infrastructure for water supply and changing water tariff 

structure etc. 

Guwahati, the capital city of Assam and gateway ofNorth- East India, has witnessed 

depletion of water tabl~ in several areas mainly near the newly constructed high-rise 

residential flats. Most residents purchase water from private vendors viz. 'Brahmajal' 

· whose rate varies from Rs. 2.00 per litre at the production site to Rs. 3.00 per litre 

within 3 KM radius from the production site. The irony is that Guwahati is located on 

the bank of the mighty river Brahmaputra. 7 

1.3 URBAN INFRASTRUCTURE AND ITS FINANCING: 

Infrastructure is generally defined as "serv~ce road, mass transportation, water and 

sewer systems, solid waste management, drainage and flood protection, electric 

installations and telecommunications - traditionally supported by public sector to 

enhance private sector production and to allow for household consumptions" 8 

Infrastructure is generally defmed as the physical framework of facilities through 

which goods and services are provided to the public. It includes9 

(i) Public utilities- power, telecommunications, pipe water supply, sanitation and· 

sewerage, solid waste collection and disposal, and piped gas. 

(ii) Public works - roads, and major dam and canal works for irrigation and drainage 

7Dainik Asam. 22nd May.( 2004). A report in an Assamese newspaper 
8 Fox. (1994). 
9 World Bank. (1994). World Development Report: 1994 
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(iii) Other transport sector- Urban and inter- urban railways, urban transport, ports 

& waterways and airports. 

Urban infrastructure financing is one of the most complex and politically sensitive 

issues in countries around the world. Traditional budgets of Central, State and Loc.al 

governments are the primary sources of funding infrastructure projects. These are 

generally insufficient. The likely availability of funds for the 1Oth plan period in India 

was Rs. 358.0 billion, but the estimated required funds was Rs. 537.0 billion; thus a 

deficit of funds was Rs. 179.0 billion10 

Moreover, in most countries the Central governments not only control most of the 

revenues but are also reluctant to cede control over the use of these funds. Thus local 

authorities need to seek fmancial innovation. 

1.4 URBAN FINANCE IMPROVEMENT- A CHALLENGE: 

Cities are governed by local bodies. Without adequate financial resources and the 

proper governance structure to manage them, the cities are unable to meet the 

challenges of poverty, population, inadequate urban services, and infrastructure 

upgradation etc. all of which arise from a rapidly growing population. The 

fundamental problem of municipal finance is the mismatch between the available 

fmancial resources and the municipal expenditure needs. This gap widens as urban 

population increase brings with it an increasing demand for infrastructure and urban 

services. 

The growth of municipal revenue does not match the increase in urban activity as 

most of the value added tax is collected by Central Governments, and municipalities 

receive back a little amount from that. The reasons for weak municipal finances are -

10 World Bank. (2006). India, Water Supply and Sanitation, Bridging the Gap Between Infrastructure 
and Service ·· 
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(i) local taxes lack buoyancy e.g. rise in property values may not be captured 

immediately with a tax increase because property is usually revalued after 

every few years rather than annually, 

(ii) lack of autonomy to establish their tax base, tariff rate and enforcement 

procedures, 

(iii) poor financial management, 

(iv) lack of transparency and predictability in fmancial transfer from higher 

government. 11 

Most countries have set up specialized public finance institutions that lend to local 

authorities for infrastructure investment. But most of the local authorities are not 

independent enough to borrow long-term funds from capital markets for urban 

infrastructure development, as they do not have authority to impose tax and have to 

follow government rules and guidelines. (Infrastructure financing options adopted by 

other countries are provided in Annexure - II) 

1.5 URBAN WATER SUPPLY IN INDIA- A REVIEW: 

( 

As per Census of India, 2001, 6.54% of the urban household had acc·ess to drinking 

water facilities within their premises, 25.2% within a distance of 0.5 kms and 9.2% 

beyond 0.5 kms._ Again 68.7% of urban households depend on piped water while 

2.2% depend. on tank/ pond, river I canal, spring, tankers, bottled water etc. Again the 

availability of drinking water in concerned households varies from 165 lpcd for class-

1 cities to 54 litres for class-IV cities and that in slum areas is 27 liters. 12 As per NSS 13 

54th Round, 2000, 15% of household did not get sufficient drinking water from their 

principal source, between April and June, May being the worst month. 18% percent 

reported using some supplementary source of drinking water and 96% reported 

storing their drinking water. 

11 Lohse. (2003). et a!. 
12 Shelter, volume 5, No.1, page 71; A HUDCO-HSMl publication 
13 NSS = National Sample Survey 
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Financing of urban water supply schemes in India is through (i) Budgetary provisions 

of Central, State and Local Government (ii) grants and loans from multilateral­

bilateral agencies like World Bank, Overseas Development Bank of UK (ODB-UK) 

(iii) Institutional lending from financial institution like HUDCO, LICl ·etc. 

(Government of India Water supply, Institutional structure, Policies and Programmes 

are provided at Annexure -III) 

In India, the general financing position of the urban water supply and sewerage 

sectors is very poor. (Current financing practices in urban infrastructure delivery in 

India are placed in Annexure -IV) Only a few providers in large urban areas generate 

sufficient revenue to make any contribution to investment. (Municipal Bond as urban 

infrastructure financing option is provided at Annexure - V) There is an attempt to 

cross subsidize from commercial and industrial consumers to domestic consumers. 

76% of the towns surveyed did not raise sufficient revenue from water supply to 

cover the revenue expenditure on the service14
• 

1.6 PROBLEM DEFINITION: 

Water supply project is generally implemented by the State Public Health Engineering 

Department. Now-a-days these schemes in urban areas are being executed by Urban 

Water Supply Board or Authority. Though it is essentially a municipal function to be 

discharged by Urban Local Body (ULB), these bodies are unable to take any 

significant initiative because of their weak financial base. Though the ULBs are 

ultimate owners of the water supply scheme, they have little say in control or 

operation and maintenance of the project. 

The main problem in financing of urban water supply is that the ULBs have to depend 

upon the State Government's willingness and capacity to provide guarantee for 

institutional finance as well as agree to its share of the project cost. Delay in providing 

14 Tenth Five Year Plan. GOI. (2002). page 638 
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share by the State Governnient leads to a situation of incomplete work, delay in 

completion of the projects and cost over run. 

The issue of resources for urban water supply finance is also critically linked to the 

macro financial system. It is seen that the budgetary allocations for infrastructure are 

likely to decline further with the structural adjustment policies now under process. 

The above discussion points out that mobilizing municipal resources has been a major 

problem for years and is likely to remain so. 

1.7 STATEMENT OF THE PROBLEM: 

Municipalities are normally short of money to provide all amenities to its citizens. 

Traditionally, they depend upon budgetary provisions of governments, loans and 

grants from fmancial institutions and its internal accruals. But these are totally 

inadequate to meet the large capital expenditure requirements for water supply 

projects. These projects being capital intensive, municipalities cannot solely rely upon 

the above mentioned financing options. They need multilateral financing or 

consortium/ syndication or Central and State Govt. guarantee with financial support. 

Private sector participation in the form of additional fmancial support can solve the 

problem to some extent. Consumers' "Willingness to Pay" for cost of project and 

monthly tariff will go a long way in solving financial problems associated with a 

water supply project. 

To counter the inadequate urban infrastructure, various Public Private Partnership 

(PPP) options have emerged such as Build-Operate-Transfer (BOT), Build-Operate­

Own-Transfer (BOOT), Build-Operate-Lease-Transfer (BOLT), Rehabilitate-Operate­

Transfer (ROT), Design-Build-Finance-Operate-Transfer (DBFOT). But the crucial 

issue is to ensure access to basic services to all, including the low income group and 

economically weaker section. Though the local authorities have adopted PPP 

approach, all PPP projects have not been success stories because of lack of 

preparatory work as feasibility studies, risk management, and financial modeling 
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studies. The gap between desired and existing level of water supply service needs to 

be identified before offering a new service. 

There is a need for innovative planning for urban infrastructure and it may be 4th P -

People in the partnership process. The study of 'Willingness to Participate' of the 

consumers is required- in bringing 'People' in the partnership process with Public & 

Private. 15 (At Annexure - VI Public-Private-People's Partnership: Prospects and 

constraints is provided) The present study tries to find out how people's participation 

can be incorporated in a water supply scheme in an urban area. 

1.8 AN OVERVIEW OF THE THESIS: 

The first chapter presents the urban infrastructure scenario with special reference to 

water supply in the world as well as in India. It also presents the issues related to 

urban infrastructure financing. The problem definition and the statement of the 

problem are also described in this chapter. 

The second chapter provides a detailed literature survey along the lines of water 

supply service - its financing, operation and maintenance; willingness to pay for 

improved water supply service etc. The different WTP elicitation techniques with 

their limitations are also presented in this chapter. Although the bulk of literature 

survey findings are concentrated in this chapter, parts of literature survey findings are 

spread through chapter I & III. 

The third chapter presents the objectives of the study. It also identifies the limitation 

of the study, scope of the study and gives an introduction of the study area. Detailed 

research methodology of the study is presented in this chapter too. 

15 Suresh. (1998b) 
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The layout of the thesis is as shown in figure below -

CHAPTER 1: INTRODUCTION 

• Background 
• Problem Definition 
• Statement of the Problem 

CHAPTER D: REVIEW OF LITERATURE 

• Review of WTP Elicitation Techniques 
• Review of similar International and National studies 

CHAPTER ID: RESEARCH METHODOLOGY 

• Justification and Objectives of the Study 
• Research Methodology 
• Introduction of the Study Area 

CHAPTER IV: DATA ANALYSIS 

• Existing Water Supply Scenario in TUA Area 
• Desired Water Supply Service in TUA Area 
• Willingness to Pay Study 
• Willingness to Participate study 

CHAPTER V: FINDINGS AND CONCLUSIONS 

• Detailed Discussions 
• Conclusions 
• Proposed Mechanism for future Water Supply Service in TUA 
• Scope for Future Study 

I REFERENCES & BffiLIOGRAPHY I 

I ANNEXURES I 

Fig. 1.1 Layout of the thesis 
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The fourth chapter explains the existing water supply scenario in the study area with 

the help of primary and secondary ,data. This chapter also identifies the desired water 

supply service in the study area. People's willingness to pay for an improved water 

supply system and their willingness to participate in the proposed scheme is also 

presented here. 

The fifth chapter is about the summary of the findings and main conclusions of the 

study. The chapter also presents the proposed mechanism for water supply service in 

TVA. This chapter identifies the scope for future study too. 

11 
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CHAPTER-ll 

REVIEW OF LITERATURE 

The literature of water supply infrastructure is quite rich with examples of innovative 

solution to the problems of its financing as well as operation and management. 

Financing of water supply infrastructure has been witnessing a rapid change. 

Primarily government had provided water supply services through budgetary 

provisions and citizens generally considered these as social goods. The pricing for 

supplied water generally can not cover the operation and maintenance cost, and for 

operation and maintenance of a water supply scheme, the authority has to depend 

upon government budgetary provision. (Whittington et al. 1990b, Altaf et al. 1993) 

Most consumers of water generally consider it as a m~ture's "free gift" and/ or a 

public utility to be provided by the government free of cost. To them the water supply 

system is to be. fully relied upon to meet their continUal requirements at all hours of 

day and must be within easy reach. However supply of water to consumers should 

normally be based on the principle of effective demand that should broadly 

correspond to the standard service which the users as a community are willing to 

maintain, operate and finance. At the same time special provisions should be made to 

meet the needs of the poor who have less capacity to pay. 

The operation and maintenance (O&M) of a water supply scheme auns at the 

achievements lUke 
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(i) the quality of water supplied should be safe, 

(ii) service to consumers should be satisfactory, 

(iii) operations should be safe and self supporting and 

(iv) financial management should be sound. 

The entire work of O&M require a huge financial involvement in the form of a) fixed 

charges comprising debt servicing, staff remuneration and minimum maintenance 

charges and b) variable charges comprising power,chemicals and raw water bills 

which are proportional to the quantity of water produced. 

In this chapter an attempt has been made to review some of the recent studies on 

water supply infrastructure financing and management. The Central Library of Tezpur 

University, library of North East Regional Institute of Water and Land Management 

(NERIWALM), the online library of the United Nations Centre for Human Settlement 

( www. unhabitate. org. www. unchs. org); World Bank ( www. worldbank. org ); Asian 

Development Bank ( www.adb.org) and search engine scholar google.com have been 

extensively used. 

2.1 INTERNATIONAL STUDIES: 

Lewis & Miller (1987) in their research had found out that public water supply 

systems were characterized by high costs, insufficient supplies, and chronic deficits 

that were covered by central government transfers. On the other hand the private . 

water supply programme in Abidjan had not met its coverage targets, but yet the 

system had remained financially solvent and fostered a rapid growth in capacity 

through the informal sector. The study revealed that where the public sector decided 

to control and operate the water supply and sanitation system, some partnership with 

the private sector was possible through contracting out specific tasks as billing, 

metering, maintenance of distribution system or tracking water losses. According to 

them, the supply of water would be an ideal activity for a public-private partnership. 

CENTRAL LIBRARY, T. U. 

ACC. NO .... .'~L/2.Q ...... 
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Flack & Howe (1990) in their study had discussed that the WTP1 per unit increase in 

reliability was significantly different than the WT A 2 for a unit decrease in reliability 

of urban water supply system. They surveyed 220 residential water users in Boulder, 

Colorado and the study concluded that (i) Water officials, elected decision makers; 

and water user hold quite different attitudes towards the risk of water shortage, (ii) 

Urban water officials prefer highly reliable systems that are not keeping with public 

attitudes towards water shortage, (iii) The economically justifiable level of reliability 

may be quite different from that by water officials and elected decision makers, (iv} 

Water officials usually overestimate the public's concern with water shortage and 

their WTP to avoid shortage. (v) Public WTP's for higher level of reliability differ 

significantly from their WT A compensation for similar decreased levels of reliability. 

Whittington, Okorafor, Okore & Mcphail (1990b) discovered that . the rural 

communities in Nsukha district of Anambru state, Nigeria did not want to pay for 

water in advance or commit themselves to a fixed monthly payment as they did not 

trust government with reliable public water supply. The existing arrangement for cost 

recovery i.e. fixed monthly fees for both public taps and unmetered private 

connections were inappropriate. The researchers suggested that. the Kiosk system or 

Kiosk system with metered private connections for some household would be the 

most .promising way to cost recovery. 

Bohm, Essenburg & Fox ( 1993) studied the financial sustainability of rural water 

system in the Philippines and according to them WTP is greater for household 

connections than for public faucets and it increases with income and wealth, family 

size, education of respondents and existing water services of the household. 

Altaf, Whittington, Jamal & Smith (1993) studied the rural water supply .policy of 

Punjab, Pakistan. Their study revealed that the rural water policies had not kept pace 

with the rapid economic development in that region. Contingent valuation method 

I WTP - Willingn~~ t9 P~y 
2 WT A - Willingn~~~ t9 A~~Pt 
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was- used for benefit estimation and found that the WTP for reliable and improved 

service was too high to recover full cost. They suggested that rural water sector 

strategy to be changed from a centralized, supply oriented focus to a decentralized, 

demand oriented policy. 

Howe & Smith (1993} carried out research to compute the attitudes of different 

stakeholders of urban water supply in three different cities of Northern Colorado­

Aurora, Boulder and Longmont towards the risk of water supply shortage, The 

different stiikeholders were users, water officials and elected officials. In th~ir 

research, they used contingent valuation technique to measure benefit and cost of 

different reliability levels in terms of water user's willingness to pay for increase in 

.reliability as well as willingness to accept compens-ation in the form of lower water 

bills for lower level of reliability. The study concluded that water managers' 

preferences were consistent with customer WTP (WT A) value associated with the risk 

of water shortages and system cost associated with reliability. Again the study 

revealed that majority of customers expressed interest in change when they were 

shown the justification by comparing the supply system costs with aggregate WTP for 

additional reliability. 

Howe & Dixon (1993) had pointed out that water projects in less developed countries­

were poorly operated and maintained and project benefits and development impacts 

fell short of plan. Donor and host country biases in the project identification, design; 

and construction stages led to inappropriate projects, unsustainable technologies, and 

shoddy construction. According to them excessive centralization, lack of rewards for 

good operation and maintenance and widespread corruption in forms that seriously 

disturb allocative efficiency of host country, and donors' desire to build monuments, 

and sell technology, provision of excessive capital to favoured sectors/institutions and 

unwillingness to require a reasonable quid pro quo from the host country were the 

.reasons for low or negative pay off of water projects in less Developed countries in 

the Third World. 

1:5: 



Piper & Martin(1997)- in their research conducted a WTP survey for improved rural 

water supplies in western United Sates and found that monthly tariff for improved 

water ranged between $ 4.43 and$ 17.29 per household. They suggested that private 

and public officials with the help of this estimated WTP must determine how a limited 

fund should be spent for water supply improvements. 

Shaoul J. (1997) in his study found out that for public concern over the adequacy of 

the water supply and the crumbling infrastructure; the capital maintenance could not 

be delayed indefinitely. If the regulator's primary duty was to ensure that the water 

P!Jsiness would continue to finance their activities, which included dividends, then the 

regulator must allow prices to rise, 

Ngowi (1997) discovered that community managed facilities would work if the 

people in the community would participate in all the stages of a project - Planning, 

design, construction and eventually maintenance. The study showed that with proper 

planning the people in the community can be mobilized, sensitized and made to 

participate in the management of infrastructure facilities upon which they depend. 

James (1998) had found out that the evolving public private partnerships should not 

foreclose opportunities for small domestic companies/enterprises to provide water 

supply where gaps were left by public sector utilities. He also pointed out that .the 

smaller cities were unlikely to attract large amounts of private capital in the near term 

due to high demand for the services of the few international private firms. He 

suggested one alternative of public-private partnering expanding its parameters and 

exploring linkages between community services provider and municipal water supply 

system, whether publicly or privately owned and operated. The study also revealed 

that it would be successful if financing opportunities would be made available to 

small enterprises and community groups. 

Hoehn & Krieger (2000) in their study had found out that non-market valuation: 

.methods were useful in planning and evaluating investments in water infrastructure in 

developing countries. They used contingent referendum methods to estimate. 
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household: willingness to pay for each of four types of service improvement stemming 

from water and waste water investment in Cairo, Egypt. Their study revealed that (i) 

Benefits- exceeded. costs for all projects, (ii) Cost recovery was not assured with a 

fixed tariff, (iii) WTP for some households, was less than per household cost, 

.necessary for cost recovery. Again cost recovery was found sensitive to whether 

tariffs were set for individual services or charged for a combined package ofservices .. 

Neumayer (2001) in his research had discovered that developing countries had made 

greatest progress during the period 1980 and 1993-1996 in terms of population having 

access to safe drinking water and adequate sanitation. According to him, this 

convergence was a good message - (i) Convergence of environmental standard was- in 

concordance with an increase in world social welfare. (ii) It reduced inequalities in 

access to important life resource. (iii) The fate of people suffering from the poorest 

environmental conditions had been improved considerably. 

The study carried out by Njiru & Sansom (2001) had revealed that by .structuring 

service delivery with appropriate pricing, utilities can offer improved services to 

existing customer at affordable cost as well as achieve financial sustainability. They 

suggested that water supply utilities should consider using the strategic marketing 

approach as it has potential to improve services to existing and potential customers, 

while .meeting utilities objectives such as improving utility's revenue base. 

Bahri (200 1) in his research discovered that with urbanization growth and increased: 

competition for natural resources and water in particular there is a need for a holistic 

approach which integrates the different issues relating to sustainable urban and peri­

urban development. and defming the best strategies and option. To him water 

management is becoming a driving component in water resource management which 

requires the combination of micro and macro scale approaches, water saving 

technique and increased water use efficiency in every activity sector and minimizing 

production and discharge of waste and recycling and reuse as much as possible and 

disposing of the remainder in an environmentally sound-manner. 
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Tati:{2005) studied the public-private partnership (PPP) for water provision in urban 

Congo. The study showed that the PPP arrangement did not develop as planned. 

despite some promising· early results and private enterprises ran into financial 

problems. He also pointed out that the role of the political environment in 

compromising with the potential benefits of PPP. 

Pattanayak, Yang, Whittington & Kumar (2005) had found out that though the 

households in Kathmandu Valley spent or an average about 1% of their current 

income as coping cost for water which was twice as much as their monthly water bill 

yet their WTP for improved water services were significantly low. The study revealed 

that coping costs are positively correlated with WTP. 

Oca & Bateman (2006) assessed WTP for maintained and improved water supplies in 

Mexico City, the largest city in the developing world and the result showed that the 

a:uthorities could collect resources to fund household preferred schemes as well as 

reduce current subsidies substantially. As their study confirmed that the higher 

income household enjoyed· better level of the current provisions and the poorer 

household endured lower current standards of water supply, they incorporated those 

with income within the scope sensitivity test. The study confmned the difference in 

priorities according to the initial condition, the ranking changes when the ability to 

pay is equalized across society. They arrived at those results using contingent 

valuation survey to investigate WTP for two levels of service quality- (i) maintenance 

of current provision level and (ii) improvement over current provision level. 

Pattanayak, Berg, Yang & Houtven (2006) had conducted WTP survey among 1800 

households in Negombo town and in capital strip from the town of Kalutara to Galle 

and found out that the demand for piped water service in Sri Lanka was low and goal 

of nearly universal piped water coverage could not be achieved true. The study 

recommended that some policy investments such as subsidization of connection fees· 

could be used to increase demand for pipe water but that was unclear whether the 

benefits of the use of such policies would outweigh the costs: 



Lopez:-Gunn & Cortina (2006) suggested in their research that a shift is to be 

encouraged towards self regulation of ground water uses, particularly development of 

reflexive. management system. According to them institutional change is also 

facilitated by other factors that strengthen collaborative actions with higher level 

authorities that assesses self-regulations by water uses which, in turn, rely on clear_ 

boundaries, legitimate recognition of appropriates, means to facilitate rules, trust in 

cross-scale linkages, clear division of responsibility, institutional culture and co­

management model choices: 

Yamout & Jamali (2007) in their research proposed BOT (Built-Operate- Transfer) 

type partnership for the greater Beirut Area in the water supply sector as an effective 

coping strategy to alleviate the present water scarcity in the capital Beirut and its 

suburbs. Their study revealed that if the private sector would adopt and enforce· a 

.raising block tariff structure and take steps on endemic deficiencies related to water 

leaks, customer management and billing and collection problems, it would result in 

operating efficiency of water supply services. 

Montginoul (2007) had pointed out that the current water pricing in France influenc.ed, 

by past pricing structure, tried to recover supply cost only and indirectly encouraged 

users to consume water for outdoor uses. He suggested that if the new French Water 

Law proposal, May 2006, would compel the user to install meters; then it would incite 

water uses to save not only water from public water network but also all types of 

water. 

Bhandari & Grant (2007) discovered that water users in market centers in· Nepal 

strongly prefer water quantity; adequate flow pressure, convenient water point 

locations and on the other hand rural villages placed high priority on good operation 

and maintenance management, convenient water point locations and reliability of 

supply. According to them enhancement of institutional capacity at the community 

level and water education are essential for the sustainability of Drinking Water Supply 

(DWS) in rural villages throughout Nepal. They also found out that the degree of 

satisfaction of the consumers influenced WTP for maintenance and operation ofDWS 



Schemes- i:.e. satisfied and highly satisfied user of market centre and rural villages, 

DWS Scheme in Nepal evince a low WTP for improved water supply. 

The research done by Farolfi, Mabugu & Ntshingila (2007) had discovered that 

household income had a positive and statistically significant impact on WTP for both 

quantity and quality of supplied water. Distance to the water source regardless of the 

location (urban and rural), household head's age, education and gender were found 

positively associated with WTP. They also found out that more a household consumes 

water, the less that household was willing to pay to have improved quantity but the 

same household was willing to pay for improved water quality. The study also 

revealed that the rural households showed a much higher WTP for improved water 

services than urban households in Swaziland. The study suggested that there was a 

possibility of introducing a demand-driven program to expand the rural tap water 

schemes in Swaziland. 

Kinfe & Berhanu (2007) had found out that the income of the households; sex of 

.respondents, education, households year of stay, household's not using tank as a 

storage, wealth (ownership of the building) of a household, occupation of the 

respondent, household satisfaction with the existing service, and the location of the 

study site had positive and significant effects on WTP and family size had negative 

and significant effect on WTP. They recommended that the inhabitants of Addis 

Ababa city were willing to pay for improve water supply service if that would be 

provided at an affordable- cost price, 

Rahaman, Everett & Nue (2007) had discovered that the Government of Ghana had 

been grant to force to grant concession to foreign multinationals whereby they would 

not be required to provide the mandatory capital investment in the water sector, 

though they would be guaranteed a margin on their operations. The success of anti­

privatization advocated in slowing the introduction of water privatization would make 

the act of arranging things within this field even more costly for the Government of 

Ghana, if the privatization initiative would be eventually implemented. 
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The research done by Hassanein & Khalifa (2007) revealed that an increase in the 

tariffs charged for water services, various forms of privatization like public-private 

partnership were all possible solution that could improve financial position of the 

utilities in developing countries and Egypt, permitting them to offer high quality 

service: 

. 2.2 STUDIES IN INDIA:· 

Mehta M. (1993) Suggested a strategic planning approach for water supply through 

delineating the full set of feasible options (both technically and for different 

institutional contexts- Public, private or community), identifying realistic public and 

private costs related to each option; identifying user preferences for access to and/or 

improvement in water service; matching supply and demand into a sustainable set of 

choices depending on capital investments necessary and feasible as well as pricing 

level necessary and feasible; developing fmancing and institutional arrangement for 

efficient implementation and operation of system including private and community 

participation and related monitoring arrangement. 

Suresh V. (1998a) had pointed out that India is indeed poised for substantial­

involvement of private sector in the field of water supply and sanitation. The 

realization and recognition of the possibilities for unbundling of the water supply and. 

sanitation operations has opened up a whole new world of opportunity. According to 

him a consensus is emerging on the need for establishment of utilities Regulatory 

Board/ Commission on the lines of Telecom Regulatory Authorities either at the city 

level or at the state level, which may look into the large issues of equity aspects of 

pricing I supply I distribution, production cost and leakage reduction ensuring quality 

of service as well as involvement of private sector with special reference to urban­

utilities. 

Suresh V. (1998b) had pointed out that initiatives are underway to develop a legal·, 

institutional, fiscal and financial structure for urban infrastructure delivery, which is 
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responsive. to the needs of commercialization, and in the line with the new economic 

reality in India: He suggested that there should be attempts to involve all stakeholders 

in- urban- development in- infrastructure development projects through Public-Private 

People-Partnerships (PPPP). He also mentioned that commitment from policy makers· 

and political commitment would be essential to arrive at a comprehensive liberalized 

environment for urban development. 

Singh et al. (1993) described the situation of water supply in rural Kerala (India), 

India as "low-level equilibrium trap" as water system provided a low level ofservice 

with few yard taps. The monthly tariff from household connections was low. With the 

help of WTP survey, the researches suggested that there might be possibility oflifting 

the system out of this trap by making few critical policy changes, encouraging private 

connections through high tariff and thus the system could be lifted up to a "high level 

equilibrium" in- which there would be many connections, greatly increased monthly 

revenues and improved consumer welfare:. 

Pathak (1996) had discovered that revenues generated by municipal corporations and 

infrastructure agencies through taxes and user charges were not adequate to meet the 

0 & M cost of various services in spite of their attempt to revise water rates. The 

study revealed that there was wide variation in the water pricing structure in Indian 

cities. 

Patra and Pradhan (2005) in their research created a complete geo-spatial database for 

.monitoring water and air quality for the whole state of Gujarat, India. With the data 

on air and water quality, the community can address both water quality issues and 

ambient air quality. Using the data in design and implementation of water supply 

project can result in (i) improved water quality (ii) reduction of pollutant loading .in 

downstream receiving water and (iii) reduction in water treatment cost. 

World Bank (2006) studied the coping costs, WTP and affordability for Delhi Water 

Supply and Sewerage services and found out that income, household size, education 

of respondents, coping cost currently being borne, quality of water consumed, 
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ownership of the building, adequacy of current supply, present provision of a bore 

well, current water pressure influenced households WTP for improved services. The 

study .also discovered that all middle and high income households of Delhi and 44% 

of low income households can afford water tariff to cover cost of operation, interest, 

and depreciation and 68% of low income households can afford to pay water tariff to 

cover operating cost only. 

Guha (2008) discovered that consumers' willingness to pay for clean water supply in 

Kolkata, India, exceeded the production and maintenances cost. The study revealed 

that the affordability for water supply and sanitation Kolkata is more than that fixed 

by Asian Development Bank (2001) i.e. 5% of household. income. 

2.3 MEASURING WTP: 

With the help of Contingent Valuation (CV) method, people are asked, directly to 

.report their willingness to pay to obtain a specific good that is not exchanged in 

regular markets or it is difficult to observe market transactions under the desired 

conditions. The different WTP elicitation techniques are -

(i) Open ended questions to know respondents WTP. This technique results-in 

many missing values as respondents may find difficulty in answering the 

payment questions.-

{ii) Iterative bidding approach of querying respondents at some initial value 

and keeps rising (lowering) the value until the respondent declines 

(accepts). The fmal value is the respondents' WTP. That approach tends to 

result in starting point bias: 

{iii) Asking respondents to choose the amount from cards showing the possible 

WTP values. The amount thus chosen by the respondents can be taken as 

the respondents' WTP. In this approach the respondents have to limit their 

announced WTP to the values listed on the cards. 
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(i:v) In dichotomous approach, a dichotomous choice payment question asks 

the respondent if he/she would pay $X (the bid value) to obtain the good. 

There are only two possible responses to a dichotomous choice payment 

question: "yes" or "no". The WTP for the respondents can not be found: 

out when their answers are "no" to the bid value. 

(v) A follow-up question may be added to the dichotomous choice payment 

question to overcome the problem of negative responses. It may be 

lowering the original bid value. It is also possible to introduce a second 

follow-up question or an open-ended follow-up question like "What are 

the most you would pay for .the good?" 

{vi) In Polychotomous choice, multiple bounded CV survey, respondents are 

presented with a panel of bid values and asked to choose the amount which 

they feel that they would pay. The bid values may be arranged in a matrix 

with different degree of satisfaction. Though this approach may lead .to 

better result but respondents find difficulty in understanding the question. 3 

UNCHS (Habitat) and its Community based Environmental Management Information 

System (CEMIS) project started a research initiative aimed at developing and testing a 

manual for assessing effective demand by communities for infrastructures like 

drainage, sanitation, water supply services in Jakarta and Indonesia. Herein the 

communities are trained to assess their o\vn demand for services through community 

self surveys and community workshop. The community leader and volunteers are 

used here which reduces the need for external resources, and lead to community 

empowerment and determination. Mobilization of locally available information and 

resources is done here. After corillilunity mobilization a community level meeting is, 

called by the community leader to discuss the problems and prioritize them. For 

example, in case of water supply, community would decide to determine effective. 

demand for water. In the beginning, a workshop would be organized for community 

volunteers to familiarize them with the methodology and develop a plan for self 

survey, then the survey would be conducted by the volunteers. The data is collected, 

analyzed and presented in a community meeting. From this, the commitment of 

3 .F AO-COR;PORA TE DOCUMENT REPOSITORY. (2000). 



individual households .to contribute to the provision, operation and. maintenance of 

water supply service can be arrived at.4 

The. different WTP elicitation techniques- and their limitations are as follows: 

Technique Limitation 
1) Open Ended Questions Respondents find difficulty in answering. 

· 2) Iterative Bidding Approach Starting value biased. 

3) Card Approach Responses are limited to the values on the· 

card. 

. 4). Dichotomous Choice Approach WTP can not be found out for negative 

answers. 

5) Dichotomous Choice Approach It may lower the original bid value. 

with a follow-up Question 

6) Polychotomous Choice Approach, Respondents find it difficult to understand. 

Multiple Bounded Survey 

7) Technique adopted by UNCHS Costly and time consuming. 

(Habitate) and CEMIS 

Table 2.3.1 Limitations of different WTP elicitation techniques.: 

2.4 CHARACTERISTICS OF 'DRINKING WATER': 

Throughout history man derived systems to purify water for drinking purpose. The 

purification of drinking water using liquefied Chlorine gas was developed in 1910 by · 

US Army Major Darnall, Professor of Chemistry, Army Medical School. After that 

CoL Lyster, Army Medical Department used a solution of Calcium Hypochlorite in a 

linen bag to treat water. US ground forces had been using this technique for many 

decades. The basis for present day's system of municipal water purification is the 

method developed by Darnall. 

4 Pzikus ·A. (:19.96). 
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The necessity of purifying water was also known in ancient India. The book "Sushurt 

Sanhita" compiled in 2000 BC in Sanskrit mentioned the following -

- "It.is good to keep drinking water in copper vessel. Expose it to sunlight and filter it 

through charcoal." 

- "Contaminated I polluted water should be boiled first and then exposed to sunlight. 

Then a piece of hot copper should be dipped in it several times and finally filtered 

through coarse sand." 

Drinking water quality has a microbiological and physiochemical dimension. There. 

are thousan.d of parameters of water quality as per WHO guidelines for Drinking 

Water Quality Vol. 1- 1993. 

Sl. Characteristics Acceptable Cause for 

No. Rejection 

1. Turbidity (Nephelometric Turbidity Unit) 1 10 

2. ·Colour (units on Platinum Cobalt scale) 5 25 

3. Taste and Odour Unobjectionable Objectionable 

4·. pH ( pH units) 7.0 to 8.5 <6.5 or>9.2 

5. Total dissolved solids (mg/1) 500 2000 

6. Total Hardness (as CaC03) (mg/1) 200 600 

7. Chlorides (as Cl) (mg/1) 200 1000 

8. . Sulphates (as S04) (mg/1) 200 400 

9. • Florides (as F) (mg/1) 1.0 1.5 

10. Nitrates (as N03) (mg/1) 45 45 

11 Calcium (as Ca) (mg/1) 75 200 

12. Magnesium (as Mg) (mg/1) :::;30 150 

13. Iron (as Fe) (mg/1) 0.1 1.0 

14. Manganese (as Mn) (mg/1) 0.05 0.5 

15. Copper (as Cu) (mg/1) 0.05 1.5 
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16. Aluminium (as Al) (mg/1) 0.03 0.2 

17. Alkalinity (mg/1) 200 600 

18. Residual Chlorine (mg/1) 0.2 >1.0 

. 19. Zinc (as Zn) (mg/1) 5.0 . 15.0 

20. Phenolic compounds (as Phenol) (mg/l) 0.001 0.002 

. 2'1. Anionic detergents (mg/1) (as MBAS) 0.2 1.0 

22. Mineral Oil ( mg/1} 0.01 o~o3 

TOXIC MATERIALS 

23. Arsenic (as As) (mg/l) 0.01 0.05 

24. Cadmium (as Cd) (mg/1) 0.01 0.01 

25. . . Chromium (as hexavalent Cr) (mg/1) 0.05 0.05 

26. Cyanides (as CN) (mg/1) 0.05 0.05 

27. Lead (as Pb) ( mg/l) 0.05 0.05 

28. Selenium (as Se) (mg/1) 0.01 0.01 

29. Mercury (total as Hg) (mg/1) 0.001 0.001 
( 

30. Polynuclear aromatic hydrocarbons (P AH) (J.Lg) 0.2 0.2 

31. Pesticides (total, mg/1) Absent -

RADIO ACTIVITY 

32. Gross Alpha activity (Bq/1) 0.1 0.1 

33. Gross Beta activity (Bq/1) 1.0 ·r.o 
BACTERIOLOGICAL QUALITY 

Sl. Organism Guideline value· 

.No . 

34. . (for all water intended for drinking) . Must not be detectable in. any 

E. coli or thermotolerant coliform bacteria 100-ml sample 

35. (for treated water entering the distribution 

system) 

E. coli or thermotolerant coliform bacteria Must not be detectable in any 

1 00-ml sample 

Total coliform bacteria Must not be detectable in any 

100-ml sample 
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36. (for treated water in the distribution system) 

E. coli or thermotolerant coliform bacteria Must not be detectable m any 

100-ml sample 

· Total coliform bacteria · Must not be detectable in any 

100-ml sample. In case of·large 

supplies, where sufficient 

samples are examined, must not 

be present in 95% of samples 

taken throughout any 12 month 

period. 

Table 2.4.1 Recommended guidelines ofWHO for physical, chemical 

parameters and bacteriological quality ofdrinking water.: 

2.5 SOME DEFINITIONS: 

As per the Census of India, 2001; the definitions of different urban areas>are.as-

a) Statutory Town - all places with Municipality Corporation, Cantonment Board or 

Notified Town Area Committee etc. so declared by state law,. 

b) Census Town- Places which satisfies the criterion 

i) A minimum population of 5000 

ii) Atleast 75 %of male working population engaged in non agricultural pursuits 

iii) A density of population ofatleast 400 persons per Sq.Km: 

c) Urban Agglomeration-

i) A city or Town with one or more contiguous outgrowths;. 

ii) Two or more adjoining towns with their outgrowths and 

iii) A city or one or more adjoining towns with their outgrowth all of which form a. 

continuous spread. The core town or atleast one of the constituent towns within the 

agglomeration should necessarily be statutory town and that the total population of all 

constituent should be a minimum of20,000. 
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CHAPTER- III 

RESEARCH METHODOLOGY 

3.1 RESEARCH GAP: 

A number of studies have been carried out on sustainability of drinking water 

schemes for urban as well as rural areas in the international level. Miller & Lewis 

(1987); Whittington, Okorafor, Okore & Mcphail (1990b); Bohm, Essenburg & Fox 

(1993); Altaf, Whittington, Jamal & Smith (1993); Howe & Smith (1993); Howe & 

Dixon (1993); Piper & Mar;tin (1997); Ngowi (1997); James (1998); Hoehn & Krieger 

(2000); Neumayer (2001); Njiru & Sansom. (2001); Bahri (2001); Tati (2005); 

Pattanayak, Yang, Whittington & Kumar (2005); Oca & Bateman (2006); Pattanayak, 

Berg, Yang & Houtven (2006); Lopez-Gunn & Cortina (2006); Y amout & Jamali 

(2007); Montginoul (2007); Bhandari & Grant (2007); Farolfi, Mabugu & Ntshingila 

(2007); Kinfe & Berhanu (2007); Hassanein & Khalifa (2007) . are some of the 

researchers who have contributed to this field of study. 

Again in India, a few studies have been done in this field and some of these were 

carried out by Mehta M. (1993); Suresh v: (1998a); Suresh V. (1998b); Singh et al. 

(1993); Pathak P. (1996); Patra and Pradhan (2005); World Bank (2006); Guha S . 

. (2008). These studies were mainly confined to WTP for improved water supply. 
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Such a study has not been done in North East India. Most of the Indian studies 

focused on WTP in terms of monthly tariff. The literature review suggests that no 

study appears to have focused on WTP in project finance and involvement of users in 

the operation of a water supply scheme. In North East region of India, states like 

Assam, Meghalaya and Nagaland seem to have experienced a decline in access to 

piped water1
• The percentage of households having access to piped water in the study 

area is 6.66% which is far below the national average of 74 %2
• This has been 

revealed from secondary data. 

This demonstrates the importance of the study. The current study also tries to find out 

consumers willingness to pay for an improved water supply scheme in Tezpur Urban . 
Agglomeration. Consumer perception about existing water supply as well as desired 

water supply is analyzed. The study also tries to identify avenues of consumer 

involvement in such a scheme. 

3.2 JUSTIFICATION OF THE STUDY: 

To the best of the researcher's knowledge no attempt has been made to assess the 

functioning of the water supply service of Tezpur Urban Agglomeration (TUA). This 

study proposes to identify the gap between the desired water supply service in TUA 

and the existing one. 

Literature review has highlighted that 

(a) consumer should pay for water supply service. 

(b) focus should be on revenue generation through domestic connection. 

(c) such s'ervices should be appropriately priced. 

Keeping this in mind, the study proposes to make an assessment of how much the · 

consumers are willing to pay a for water supply service. It would also like to assess 

1 World Bank. (2006). 
2 Census of India. (200 l ). 
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their willingness to finance a water supply scheme and finally the level of 

involvement that can be expected from the consumers in terms of operation and 

maintenance of the scheme. 
I 

These above parameters then can be kept in mind while designing future water supply 

schemes in TVA area. 

3.3 OBJECTIVES: 

Based on the problem definition in Chapter I and the literatures reviewed in Chapter 

II, the objectives for the study was set as follows: 

1. To assess the demand for water supply in TUA area. 

2. To identify the gap between existing and desired service. 

3. To assess the "Willingness to pay" attitude of the household in the study area, both 

in terms of monthly tariff and towards project cost. . 

4. To suggest an appropriate mechanism for ensuring the success of future water 

supply projects in TUA area. 

3.4 METHODOLOGY USED: 

To fulfill the objectives of the research a research plan was designed. Data was 

collected from secondary sources to get a picture of the existiJ?.g water supply 

scenario. Primary data was collected to find out the gap between the existing and 

desired water supply service, to assess WTP, and preferred mode of involvement of 

the consumers in a water supply scheme. 
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3.4.1 SAMPLE SURVEY: 

A sample survey was carried out in Tezpur Urban Agglomeration. A draft 

questionnaire was designed after studying WTP survey of similar nature and a Pilot 

Survey was carried out during June 2004 among 27 respondents. The pilot survey 

highlighted some points to be added to elicit information about the existing as well as 

desired level of water supply services. Modifications were made and the questionnaire 

was finalized. A total number of 700 questionnaires were distributed out of which 300 

questionnaires could not be included because of the respondent's unwillingness to 

answer all the questions and/or contradictory answers. Finally 400 questionnaires 

were found to be complete in all aspect and considered for analysis. 

3.4.2 SAMPLING UNITS: 

The units in the population are the "household" in case of individual consumer and 

the "institution" in case of Institutional consumers. The interviews were taken during 

July t6 October 2005. Stratified sampling method was employed for individual 

consumers and convenience method was used for institutional consumers. 

3.4.3 SAMPLE SIZE: 

The sample sizes for most of the WTP surveys for improved water supply schemes 

were found as 202 (Guha S. 2008), 205 (Bhandari et al., 2007), 240 (Roy J. 2003), 

10,000 (World Bank, 2006). 

Farolfi et al. (2007) conducted WTP survey for their research on improved water 

supply in Swaziland. The sample size was 374 from a population of 2,33,843 

households and were equally weighted for the two strata, rural and urban. 
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Again Kinfe G et al. (2007) carried out a similar survey for their research in Addis 

Ababa with 240 samples from a total 1 ,26, 108 household. They divided the study area 

in three strata and samples were equally weighted for each stratum. 

For the present study the sample size is confined to 379 for a population of 20,681 

households and 21 institutions were covered. 

~ 
Individual Institutional Total 

With Without With Without 
Connection Connection Connection Connection 

Urban Population 1002 14343 
(Household) 

Samples 72 166 tO 6 254 
(7.68%) (l.t2%) 

Rural Population 376 4960 
(Household) 
Samples 43 98 t 4 146 

(12.50%1 (1.90%) 
Total Population 1378 19303 

(Household) 
Samples 115 264 II 10 400 

(9.14%) (1.77%) 

Table 3.1 Localitywise & Consumer Categorywise Breakup of the Sample 

3.4.4 SAMPLING FRAME: 

In the study area, some localities VIZ. Tezpur town, Majgaon, Barikachuburi, 

Deurigaon and Parbatia have water supply schemes and the other localities viz. 

Bamunchuburi, Dekargaon and Hazarapar Dekargaon do not have water supply 

schemes. From the concerned authorities dealing with water supply in those areas, the 

list of households with water supply connections were collected. Once the households 

with water supply connection were identified; the households without water supply 

connections were found out. Thus a sampling frame was defmed for individual 

consumers. 

For institutional consumers sampling frame could not be defined. 
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.\rea No. of No. of Households/ No. of Households/ 
House- Institutions Having Institutions 
holds Water Supply Without Water Supply 

Connection Connection 
Nj n4 N n 

URBAN 15345 1055 Total 82 Total 14343 172 Total 
l.Tezpur Town 1002 H/H 72H/H 166 H/H 

53Inst. 10 Inst. 6 Inst. 
(i)Ward No.1 967 27 6 940 9 
(ii)Ward No.2 1004 38 3 966 10 

(iii)Ward No.3 2492 18 2 2474 10 
_(iv)Ward No.4 183 7 2 176 11 
(v)Ward No.5 287 137 10 150 4 
(vi)Ward No.6 1049 116 6 933 7 

(vii)Ward No.7 529 69 3 460 9 
(viii)Ward No.8 647 118 8 529 8 

(ix)Ward No.9 469 166 6 303 9 
(x)Ward No.lO 345 49 6 296 9 
(xi)Ward No.ll 418 152 12 266 6 
(xii)Ward No.12 951 33 5 918 10 

(xiii)Ward No.13 948 70 5 878 10 
(xiv)Ward No.14 870 49 7 821 7 
(xv)Ward No.15 1009 6 6 1003 8 
(xvi)Ward No.16 858 0 0 858 10 

(xvii)Ward No.l7 613 0 0 613 10 
(xviii)Ward No.18 258 0 0 258 10 
_(xi~Ward No.19 1448 0 0 1448 10 

RURAL 5336 377 Total 44 Total 4960 102 Total 
376WH 43 HIH 98 HIH 

l lost. 1 lost. 4 lost. 
2.Mazeaoo 1550 122 22 1428 20 
3.Bamunchuburi 867 0 0 867 16 
4.Barikachuburi 1328 210 12 1118 10 
5.Deurigaon 334 25 10 309 12 
6.Dekargaoo 391 0 0 391 16 
7 .Hazara_par Dekargam 217 0 0 217 11 
8.Parbatia 649 20 4 629 13 

Table 3.2 The Sampling Frame for Individual Consumers 

3 N = Population 
4 n = Sample 
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3.4.5 QUESTIONNAIRE: 

All the questions of the questionnaire were closed ended except two. There were three 

questions using 5 point Likert scale, 1 question using 7 point Likert scale and 11 

questions with multiple choice answers. 8 questions were also designed to know the 

personal details of the respondents with multiple choice answers except the last two 

wherein respondent's name and address were recorded. (A Questionnaire is provided 

in Annexure - VII) 

3.4.6 VARIABLES MEASURED: 

Water supply servtce quality has many dimensions as continuity, water quality, 

pressure, and degree of responsiveness of service provider to customer complaints 

[WHO guidelines, 1993]. Drinking water quality has microbiological and 

physiological dimensions as Iron content, Fluoride content, Arsenic content, Lead 

content, Pesticide, Total coliforms, Faecal coliforms, Calcium content, Chloride 

content etc. [WHO guidelines for drinking water quality volume 1 & 3, 1993 in 

CPHEEO Manual on Water Supply and Treatment, 1999]. To study the existing level 

of water supply service 20 statements were measured across three questions. Again to 

study the desired level of water supply service 16 statements were measured. 

Statistics of these responses were calculated from the frequency table. 

3.4. 7 DATA ANALYSIS: 

The data collected was analyzed using Statistical Package for the Social Sciences i.e. 

SPSS 11.0 version. The analytical instrument used for exploring relationship and 

significant differences included the statistical test such as independent sample T test 

of equality of means, and chi-square test. 

Mean scores were used to prioritize the variables of a proposed water supply scheme 

in the case study area. 
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3.5 LIMITATION OF THE STUDY: 

The study has some limitations. The study area was selected purely on the basis of 

convenience, although attempt was made to include respondents from each section i.e. 

rural/ urban; with home connection/ without home connection and individual/ 

institutional. 

Though the most widely used model in Contingent Valuation studies is based on 

logistic regression, in the study the WTP was calculated by using an adapted version 

of the Card Approach (mentioned in Chapter - II). Different payment ranges were 

offered and respondents had to select any one. Based on these responses the weighted 

average was calculated to obtain the amount that respondents were willing to pay on 

art average. 

Only preliminary financial analysis has been done for a water supply project in TUA 

since "Willingness to Pay" was the major focus of the study. Social cost benefit 

analysis was not done in this study. 

In case of institutional respondents, some institutions were found to be operational in 

rented building constructed for residential use. The water line connected to that 

building was that of residential connection although the function of the building was 

institutional. Such cases had to be dropped. 

Rejection of 300 questionnaires, mainly due to incomplete, and contradictory 

responses may have affected the stratawise sampling size. This may affect the 

ultimate result of the study. 

The questionnaire was prepared in English. Some respondents found ·it difficult to 

understand the questions and the questions alongwith the technical terms had to be 

explained to the respondents in their mother tongue. 
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3.6 SCOPE OF THE STiJDY: 

The study is confined to the water supply system of Tezpur Urban Agglomeration 

(Census of India, 2001). The study focuses on Tezpur Town and seven neighbouring 

villages viz. Hazarapar Dekargaon, Parbatiagaon, Da-Parbatiagaon, Deurigaon, 

Majgaon, Bamunchuburi, and Barikachuburi. 

3. 7 AN INTRODUCTION TO THE STUDY AREA: 

Tezpur town is the administrative head-quarter of Sonitpur district, Assam, India. 

Over the years, this town has emerged as one of the few major urban centers of 

Assam and North Eastern Region of India. Apart from the district head-quarter, 

Tezpur is the head-q~arters of North Assam Division, 4-Corps Army Division, Air 

Force Station and Shashatra Seema Bal (S.S.B.). It is also the prime centre of 

education as Tezpur University, Defence Research Laboratory, Lokapriya Gopinath 

Bordoloi Institute of Mental Health, North East Regional Institute of Land and Water 

Management (NERIW ALM), all of which are sponsored/ funded by the Government 

of India, are located in and around Tezpur town. As a centre of tourist attraction, 

Tezpur has many archaeological and cultural heritage sites, and abundance of scenic 

beauty. It has close_ proximity to Kaziranga National Park and other wild life 

sanctuaries/ parks in Assam and Arunachal Pradesh. Tezpur is one of the prime trade 

& commerce centres in North Assam. 

Tezpur town is situated on the north bank of river Brahmaputra, 181 KM away from 

Guwahati, the capital-of Assam and within 26°38 ··N latitude and 92° 48 · E longitudes. 

(Further details are provided in Annexure - VIII) 
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Map 3 .I Map showing the location of the study area 
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CHAPTER-IV 

DATA ANALYSIS 

4.1 DEMOGRAPIDC DETAILS: 

Q 16 to Q23 of the questionnaire elicited details about the respondents and the 

demographic profile is as follows. 

Q16. Majority of the respondents (86%) resided in their own houses. 

Rented 
11% 

Other 
0 I fie ia I 
a uarter 

1% 

Municipal/ 
P.H .E. 
a ua rter 

2% 

Own 
86% 

Fig. 4.1.1 Ownership of Building 

Q 17. 94.75 %respondents had their own arrangements for water supply service. 

Depends 
only on 

M.micipaV 
P.H.E 

connection 
5% 

Olin Arran­
gement 

94% 

Depends 
only on 

Stand Apes 
1% 

Fig. 4.1.2.1 Water Supply Arrangement -1 
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The sample predominantly had ring well 1 (45%), followed by ring well and a home 

connection (19%). A small portion (8%) had ring well and a piped water2 faci lity. 

Ring We II+ 
Pipe Water 

8% 

Others 
28% 

Ring Well+ 
Home 

Connection 
19% 

Ring Well 
45% 

Fig. 4.1.2.2 Water Supply Arrangement -2 

Q18. The average size ofthe household of individual samples was 5.73
. [Institutions 

do not figure here.] 

8-20 

41% 

Fig. 4.1.3 Household size 

1 -4 
40% 

1 Ring Well is a dug well of built type. instead of constructing the side wall, pre-cast R.C.C. rings are 
placed upto the bottom to prevent seepage of water from sides. 
2 Piped Water is an arrangement of water that flows through pipes of the water supply system, from the 
service provider to the consumers ' home. 
3 Calculation is at Annexure - XIII a). 
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Q 19. The break -up of respondents by their occupation was as follows -

A gricu~ural 
1% 

Independent 
Professional 

2% 
Service 

28% 

0 !hers 
20% 

Business 
4 9% 

Fig. 4. 1 .4 Occupation 

A large number of the respondents were business person ( 49% ). This was followed by 

service holders (28% ). 

Q20. Majority of the respondents (40%) earned less than Rs.l 0,000/- per month. 

Rs . !0 ,000/· 
to R s . 

20 ,000/· 
21% 

lo Rs .9,999/ 
32% 

< Rs. 5000/· 
40% 

Fig. 4.1.5 Monthly Income 

The average monthly income of individual samples was Rs. 7822.74/-4
. 

4 Calculation is at Annexure - XIII b) 
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Q21 . The educational qualification of the home-manager5 was as follows -

Graduate 
PG and more Below 

16% 
2% H .S.L.C . 

31% 

H.S. 
20% 

H.Sl .C. 
31% 

Fig. 4.1.6 Educational Qualification of Home-managers 

Majority of the home-managers were not degree holders and a substantial number of 

respondents (31%) did not even have the basic qualification of High School Leaving 

Certificate (H. S. L. C.) 

Q22. The respondents as per consumer category were-

lnstijutional 
5% 

Fig. 4.1. 7 Consumer categorywise respondents 

95% of the respondents were individual households. 

5 Home-manager refers to the housewife or the lady of the household. 
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Q23. The respondents as per locality were -

R u ra I 
37% 

Fig. 4.1.8 Localitywise respondents 

Majority of respondents (63%) were from urban area. 

Thus the average respondent of the sample was a household located in urban area 

having a family size of5.7 and average monthly income ofRs. 7822.74/-

The sample break-up is as follows -

~ 
Individual Institutional Total 

ry 
a 

Urban 238 16 254 

Rural 141 5 146 

Total 379 21 400 

Table 4.1 .1 The Sample 
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4.2 EXISTING WATER SUPPLY INFRASTRUCTURE: 

The existing water supply scenario in TUA can be summarized from the data 

collected from secondary sources as follows-

SI. Town/ Water Supply Connections Yearly 
No. Village Scheme 'Home Institutional Stand Av. 

Year Capacity Connections Connection Pipes O&M 
of In Cost 
Func- MLD6 (Rs. in 
tioning Lakhs) 

1. Tezpur 9.00 1002 53 20 25.94 
2. Barika 0.10 210 - 21 1.50 

Chuburi r 

3. Bamun - - - - - -
Chuburi 

4. Majgaon 1986 0.18 122 1 17 1.50 
5. Dekargaon - 0.10 - - - -
6. Parbatia 1989 0.08 20 - 20 1.50 

Gaon 
7. Deori 1991 0.11 25 - 35 1.50 

Gaon 
8. Hazarapar - - - - - -

Dekar 
Gaon 

Table 4.2.1 Existing Water Supply Scenario in the study area 

Duration 
of 
Supply 
Hours 
Per day 

4 
4 

-

4 

-
4 

4 

-

Source: Tezpur Municipal Board, Public Health Engineering Department, Tezpur, 
'2005 

The coverage of piped water supply in Tezpur Town as well as in the surrounding 

village in very poor. In town area the coverage is only 6.53 %7 and in village areas the 

coverage is only 7.05 %8 and overall it is only 6.66%9
. These percentages may 

improve a bit high if population covered by stand pipes is taken into account. 

Both in Town and village areas, the duration of supply is 4( Four) hours per day as per 

official record but in reality it is observed that there is only one hour of water supply 

in the morning and irregular supply of water for near about an hour in the evening. 

6 MLD=Million Litres per Day 
7 (1002/15345). 100 = 6.53% 
8 

( 376/5336). 100 = 7.05% 
9 (1378/20681). 100 = 6.66% 
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Sometimes water is supplied without any treatment. Moreover, the supply is also not 

uniform. 

The stand pipes are not conveniently/ proportionately distributed and in some places 

these are located far away from the households which lead to high water loss as stand 

pipes are without having a stop cork .. So, in these areas people do not want to collect 

water from street taps except for bare necessity. 

Water supply in the case study area is at a subsidized rate. At present all the water 

supply schemes in this area depend on grant. The revenue generated from connection 

charge and monthly tariff are not enough to cover the maintenance cost of the scheme. 

For the Tezpur Water Supply Scheme HUDCO had sanctioned an amount of Rs. 

795.00 Lacs as loan assistance, of which Rs. 701.70 Lacs was released to the Assam 

Urban Water Supply and Sewerage Board (AUWSSB) in 1991. (Further Details about 

AUWSSB are provided at Annexure- IX) After completion of 100% work of land 

acquisition, 50% work of the intake point, 10% work of raw water pumping main and 

40% work of treatment plant, the scheme had stopped as the contractor engaged by 

the Board had lodged a court case in the Hon'ble Gauhati High Court, Guwahati 

seeking compensation for price escalation. Till date the case has not been settled. The 

old water supply scheme constructed by PHED in the year 1970 and run jointly by 

Tezpur Municipal Board and District Administration is catering to the water supply 

needs in a partial manner. 

The following table shows the receipt and expenditure of Tezpur Municipal Board for 

the last five financial years from 2003-04 to 2007-08. 
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Year Total Receipts Total Expenditures 
(Rs. In Lakhs) (Rs. In Lakhs) 

2003-04 19.30 17.84 

2004-05 13.99 16.31 

2005-06 10.18 11.10 

2006-07 13.87 17.24 

2007-08 16.34 19.66 

Source: Tezpur Municipal Board, 2008 

Table 4.2.2 Receipt and expenditure of Tezpur Municipal Board for the last five 

financial years 

The income is generated through water tax, connection charge, bulk supply of water 

and monthly tariff and the expenditure made for payment of staff salary, repairing in 

the distribution network, buying of purification material like alum etc. and 

interestingly it was found out that the electrical bills had not been paid for years 

together. Inspite of non-payment of electricity bills, it was reported that Assam State 

Electricity Board (ASEB) has been continuing to supply power because of the 

assurance given by the District Administration of Sonitpur District, Assam, India. The 

table also shows that from 2004 onwards, expenditure has been higher than income. 
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Q 1. The respondents were asked to give their reactions to statements pertaining to 

municipal/ PHE water supply 10
• The responses were: 

Sl. Statements Strongly Disagree Neutral Agree Strongly 
No. Disagree Agree 

1. The quantity of water 4A% 8.8% 10.2% 35.0% 41.6% 
received is inadequate. 

2, The water received, contains 1.5% 15.3% 19.0% 51.8% 12.4% 
exceSSIVe Iron. 

3. The water received is found 0.0% 11.7% 19.0% 56.2% 13.1% 
to be muddy sometimes. 

4. Water supply timings are 1.5%. 7.3% 15.3% 35.8% 40.1% 
irregular. 

5. Water pressure is inadequate. 2.2% 16.8% 14.6% 40.1% 26.3% 
6. The water supply depends on 0.0% 1.5% 16.1% 30.7% 51.8% 

power supply. 
7. Additional water is collected 1.5% 0.7% 13.1% 36.5% 48.2% 

from other sources to meet 
the demand. 

8. The monthly tariff is too 21.9% 19.0% 38.0% 8.0% 13.1% 
high. 

9. The concerned authority 0.0% 2.9% 28.5% 35.8% 32.8% 
does not respond promptly to 
the complaints. 

10. Disconnection is done now 24.1% 16.8% 43.1% 11.7% 4.4% 
and then. 

11. Privatization will lead to 0.0% 0.0% 24.1% 27.7% 48.2% 
better operation and 
maintenance of the existing 
system. 

Table 4.2.3 Perception about existing municipai/PHE Water Supply 

From the above table, we can draw the following inferences. The respondents 

perceived the water quantity to be inadequate and water supply timings to be 

irregular. The water pressure was also felt to be inadequate. Most respondents were 

aware that water supply was dependent on electricity. Regarding water quality the 

10 Municipal water refers here the water supplied by Tezpur Municipal Board through pipe network and 
PHE water refers the water supplied by Public Health Engineering Department, Government of Assam 
through pipe network. . 
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respondents felt that it contained excessive rron and was at times muddy. The 

respondents had to collect water from other sources to meet their needs. 

A small minority (21.1%) felt that the tariff was too high; 40.9% did not agree to this 

·and 38% remained indifferent. It was perceived that water supply authorities did not 

respond promptly to complaints. A few respondents thought that disconnection of 

water supply occurred now and then. 75.9% of respondents believed that privatization 

would lead to better operation and maintenance of the existing schemes, 24.1% were 

indifferent and it is significant to note that not a single respondent disagreed on this 

issue. 

Q2. The respondent's perceptions about their own water supply were: 

Sl. Statements Strongly Disagree Neutral Agree Strongly 
No. Disagree Agree 

1. The water contains 3.2% 3.2% 21.1% 60.9% 11.6% 
excessive rron. 

2. The water contains 4.2% 5.0% 34.0% 50.4% 6.3% 
some foreign particles. 

3. The water sometimes 10.8% 4.2% 64.6% 20.1% 0.3% 
has foul odour. 

4. Without treatment, one 0.0% 0.0% 20.3% 74.7% 5.0% 
should not use this 
water for treatment. 

5. Money is spent on 0.0% 0.0% 22.7% 72.6% 4.7% 
water pUrification. 

6. Water dries up and 0.0% 0.0% 14.5% 33.5% 52% 
becomes muddy during 
winter. 

Table 4.2.4 Perception abouf own Water Supply 

The following inferences can be drawn, from the above table. Regarding water 

quality, the respondents felt that it contained excessive iron as well as some foreign 

particles. A few respondents thought that the water sometimes had foul odour; 

majority were neutral on this issue. 
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It was perceived that without treatment the water could not be used for drinking and 

money was spent in this process. Most significantly not a single respondent disagreed 

to these. 85.5% respondents agreed to the water shortage/ muddy water during winter, 

14.5% were indifferent and significantly no respondent disagreed in this case also. 

Q3. The respondent's perceptions about stand pipes were: 

Sl. Statements Strongly Disagree Neutral Agree Strongly 
No. Disagree Agree 

1. A lot of time is spent 0.0% 0.0% 9.5% 47.6% 42.9% 
standing in queue. 

2. Stand pipes are located 0.0% 0.0% 4.8% 61.9% 33.3% 
at a distance from the 
house. 

3. Only drinking water is 0.0% 4.8% 9.5% 42.9% 42.9% 
collected from it. 

Table 4.2.5 Perception about Stand Pipes 

From the above table, the following inferences can be drawn. The respondents 

perceived that waiting time was long and the locations of stand pipes 11 were located 

far from the houses and most significantly no respondent disagreed to these. 

A small minority (4.8%) did not feel that only drinking water was collected from 

stand pipes; 85.8% agreed to this and 9.5% remained indifferent. 

The above responses do not tell us whether the perceptions are uniform across 

different demographic profile. It was important to understand whether the perceptions 

were same or differed in terms of locality and consumer category. Therefore, two 

hypotheses were tested for the questions I to 3. The results of Levene's test for 

equality of means in respect to locality are presented in the following tables. 

H 0 : The perceptions of respondents are independent of the locality. 

H 
1 

: The perceptions of respondents are dependent on the locality. 

11 Stand pipes are water taps generally provided at road side for poor people who can not afford to have 
a home connection. 
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Statements Q.l (with home Mean Scores t df . Sigu Remarks 
connection) Urban Rural (2tailed) 

1. Adequ~cy of water 3.91 4.18 1.42 116.55 0.16 Not Rejected 
2. Iron content 3.28 4.12 6.72 126.81 0.00 Rejected 
3. Mud content 3.54 4.00 3.53 132.09 0.00 Rejected 
4. Supply timings 3.98 4.20 1.27 135.00 0.21 Not Rejected 
5. Water pressure 3.61 3.90 1.56 114.25 0.12 Not Rejected 
6. Dependent on power 4.22 4.52 2.50 134.90 0.01 Rejected 
supply 
7. Collection of additional 4.18 4.48 2.25 131.97 0.03 Rejected 
water ' 

8. Monthly tariff 3.06 2.12 4.45 135.00 0.00 Rejected 
9. Response to complaint 3.99 3.98 0.06 135.00 0.96 Not Rejected 
10. Disconnection 2.86 2.02 4.57 135.00 0.00 R~jected 

11. Privatization 4.09 4.50 2.88 135.00 0.00 Rejected 

Table 4.2.6 Mean Scores of Perception on Municipal/PHE Water Supply, 

Localitywise 

Statements Q.2 (own water Mean Scores t df Sig Remarks 
supply) Urban · Rural (2tailed) 

1. Iron content 3.68 3.86 2.30 371.99 0.02 Rejected 
2. Foreign particles 3.43 3.60 1.98 349.41 0.049 Re_iected 
3. Foul odour 2.95 2.94 0.06 377.00 0.95 Not R~jected 
4. Treatment of water 3.78 3.97 3.96 340.92 0.00 Rejected 
5.Moneyisspenton 3.73 3.97 5.00 339.25 0.00 Rejected 
purification 
6. Water dries up during 4.33 4.45 1.67 377.00 0.095 Not Rejected 
winter 

Table 4.2.7 Mean Scores of Perception on own Water Supply, Localitywise 

Statements Q.3 (Using Mean Scores t df Sig Remarks 
Stand Pipe_l Urban Rural (2tailed) 

I. Time spent in queue 5.00 4.00 3.30 20.00 0.00 Rejected 
2. Location of stand pipe 4.80 4.08 2.30 20.00 0.03 Rejected 
3. Collecting only drinking 4.70 4.08 1.48 20.00 0.16 Not Rejected 
water 

Table 4.2.8 Mean Scores of Perception on Stand Pipes, Localitywise 

From the above analysis, it can be concluded that respondents localitywise, had 

different lines of thinking regarding existing services of water supply. Out of 11 

12 Significance (2 tailed)< 0.05 implies rejecting H 0 

50 



statements m Ql, 6 statements in Q2 and 3 statements in Q3, the respondents 

irrespective of their locality perceived alike with respect to the following. 

(a) Water supply is inadequate. 

(b) Supply timings are irregular. 

(c) Water pressure is low. 

(d) Water supply authorities delay in responding to complaint. 

(e) Water sometimes has foul odour. 

(f) Water dries up in winter and become muddy. 

(g) Water from stand pipes is collected for drinking purpose only. 

The second hypothesis that was tested is as follows: 

H 
0

: The perceptions of the respondents are independent of consumer category. 

H 
1

: The perceptions of the respondents are dependent on consumer category. 

Sta_tements Q.l (with home Mean Scores t df Sig Remarks 
connection) Individu Instituti (2tailed) 

al onal 
I. Adequacy of water 3.99 4.18 1.1~ 28.70 0.25 Not Rejected 

2. Iron content 3.54 4.09 4.4,Q ... 33.94 0.00 Rejected 
3. Mud content 3.68 4.00 4.08. 125.00 0.00 Relected 
4. Supply timings 4.05 4.18 0.88'·· 23.80~ 0.39 Not Rejected 
5. Water pressure 3.71 3.73 0.05 12.82'' 0.97 Not Rejected 
6. I>ependentonpowersupply 4.34 4.18 0.64 135.00 0.53 Rejected 
7. Collection of additional 4.29 4.27 0.13 16.65 0.90 Not Rejected 
water / 

8. Monthly tariff 2.69 3.00 2.63 125.00 0.01 Rejected 
9. Response to complaint 3.98 4.00 0.20 125.00 0.84 Not Rejected 
10. Disconnection 2.52 3.00 4.72 125.00 0.00 Rejected 

1 1 . Privatization 4.22 4.45 1.33 14.94 0.20 Not Rejected 

Table 4.2.9 Mean Scores of Perception on M,unicipal/PHE Water Supply, 

Consumer Categorywise 
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Statements Q.2 (own water Mean Scores t df Sig Remarks 
supply) lndividu lnstituti (2tailed) 

al onal 

1. Iron content 3.71 4.24 4.96 29.34 0.00 Rejected 
2. Foreign particles 3.49 3.57 0.41 377.00 0.68 Not Rejected 
3. Foul odour 2.94 3.05 1.62 68.37 0. 11 Not Rejected 
4. Treatment for drinking water 3.84 4.05 3.92 33 .34 0.00 Rejected 
5. Money spent on _purification 3.81 4.00 7.12 357.00 0.00 Rejected 
6. Water dries U_Q during_ winter 4.42 3.67 4.73 377.00 0.00 Rejected 

Table 4.2.10 Mean Scores of Perception on own Water Supply, Consumer 

Categorywise 

From the above analysis, it can be concluded that the respondents, consumer wise, 

had different lines of thinking regarding existing services of water supply. Out of the 

11 statements in Q 1 and 6 statements in Q2, the respondents thought alike with 

respect to the following. 13 

(a) Water supply is inadequate. 

(b) Supply timings are irregular. 

(c) Water pressure is inadequate. 

(d) Additional water collected from other sources to meet the demand. 

(e) Water supply authorities delay in responding to complaint. 

(f) Privatization will lead to better operation & maintenance of the existing schemes. 

(g) Water sometimes has foreign particles. 

(h) Water sometimes has foul odour. 

Q 13. The respondents were asked if they had suffered from water borne diseases. 

Suffering from No. of 
water borne respondents 

diseases? 

Yes 250 

No 150 

% 

62.5 

37.5 

No 
38% 

es 
62% 

Table 4.2.11 Water borne diseases Fig. 4.2.1 Water borne diseases 

Majority of the respondents (62%) had suffered from water borne diseases. 

13 Q3 is not included for hypothesis testing as institutional customers do not use the street stand pipes. 
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Q14. The respondents were asked about their average monthly expenditure for the 
treatment of water borne diseases. 

> Rs .500/· 
0% 

Do not 

< Rs . 
1 ,00/· 

to 58% 
Rs .500/· 

11% 

Sl. 
No. 

I. 

2. 

3. 

4. 

Av. Monthly No. of 
Expenditure for the respondents 
treatment of water 

borne diseases 
< Rs. 1,00/- 143 

Rs.1 00/- to Rs.500/- 28 

> Rs.500/- I 

Do not know 78 

% 

57.2 

11.2 

0.4 

31.2 

Fig. 4.2.2 Expenditure incurred on 
Water borne diseases 

Table 4.2.12 Expenditure incurred on 
Water borne diseases 

The majority of the respondents (57.2%) spent below Rs.IOO/- for treatment of water 

borne diseases. On an average, the individual respondents spent Rs. 95.03 14 per month 

for the treatment of water borne diseases. 

4.3 EXPECTATION FROM A NEW WATER SUPPLY SCHEME: 

Q4. The respondents were asked to give their reactions to statements pertaining to 

new water supply scheme that would be installed intheir localities. The responses 

were: 

14 Calculation is at Annexure - XIII c). 
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Statements 1 2 3 4 5 6 7 
i) It should be 24 hours continuous 0.0% 0.0% 0.0% 0.0% 0.0% 10.5% 89.5% 
supply. 
ii) The water to be supplied should 0.0% 0.0% 0.0% 0.0% 0.0% 13.0% 87.0% 
be hygienically safe and aesthetically 
attractive. 
iii) Instead of a big project, there 2.8% 2.3% 3.8% 29.0% 14.3% 11.0% 37.0% 
should be a number of small projects. 
iv) Urban/ Rural local body like 41.8% 4.3% 1.5% 42.0% 3.8% 0.5% 6.3% 
Municipalities/ Gaon Panchayats 
should be involved in its 
implementation. 
v) PHED/UWSSB/District 32.3% 3.0% 2.5% 8.8% 0.8% 2.5% 50.3% 
Administration should be involved in 
its implementation. 
vi) Community level registered 64.3% 8.3% 2.3% 22.8% 0.0% 0.8% 1.8% 
society/Private Organization should 
be involved in its implementation 
from conceQ_tion. 
vii) Community level registered 33.5% 4.5% 1.0% 15.5% 0.5% 5.0% 40.0% 
society/Private Organization should 
be should be involved in 
implementation ofthe project from 
construction stages. 
viii) Community level registered 0.0% 0.0% 0.0% 0.5% 0.5% 7.5% 91.5% 
society/Private Organization should 
be should be involved in operation & 
maintenance of the project. 
ix) Consumers should be allowed to 18.3% 2.0% 0.5% 21.8% 9.5% 14.0% ·34.0% 
finance the scheme if required 
x) Connection charge/ monthly tariff 0.0% 0.0% 0.3% 6.8% 20.3% 11.0% 61.8% 
should be fixed by the consumers 
through societies. 
xi) Monthly tariff should be collected 2.5% 0.8% 3.0% 31.0% 37.0% 5.3% 20.5% 
through-computerized collection 
centers proposed to be set up at some 
suitable locations. 
xii) Grievance handling should be 0.0% 0.0% 0.5% 1.0% 30.0% 18.3% 50.3% 
_prompt. 
xiii) Water supply service should not 8.8% 1.3% 0.3% 13.0% 9.0% 9.8% 58.0% 
be a subsidized one 
xiv) Financial transparency should be 1.5% 1.5% 2.0% 3.5% 37.3% 19.5% 34.8% 
maintained. 
xv) Routine quality check of water 1.5% 1.3% 2.5% 3.3% 33.0% 22.0% 36.5% 
must be done and consumers must be 
informed. 
xvi) Provisions must exist for solving 1.5% 2.3% 3.0% 8.8% 40.3% 17.3% 27.0% 
legal disputes. 

Table 4.3.1 Perceptions about New Water Supply of Scheme 
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The mean scores of the above statements are: 

Statements Mean 
Scores15 

i) It should be 24 hours continuous supply. 6.90 
ii) The water to be supplied should be hygienically safe and aesthetically 6.87 
attractive. 
iii) Instead of a big project, there should be a number of small projects. 5.31 
iv) Urban/ Rural local body like Municipalities/ Gaon Panchayats should 1.95 
be involved in its implementation. 
v) PHEDIUWSSB/District Administration should be involved in its 4.51 
implementation. 
vi) Community level registered society/Private Organization should be 2.88 
involved in its iniplementation from conception. 
vii) Community level registered society/Private Organization should be 4.20 
should be involved in implementation of the project from construction 
stages. 
viii) Community level registered society/Private Organization should be 6.90 
should be involved in operation & maintenance of the project. 
ix) Consumers should be allowed to finance the scheme if required 4.80 
x) Connection charge/ monthly tariff should be fixed by the consumers 6.27 
through societies. 
xi) Monthly tariff should be collected through computerized collection 4.97 
centers proposed to be set up at some suitable locations. 
xii) Grievance handling should be prompt. 6.17 
xiii) Water supply service should not be a subsidized one 5.74 
xiv) Financial transparency should be maintained. 5.71 
xv) Routine quality check of water must be done and consumers must be 5.77 
informed. 
xvi) Provisions must exist for solving legal disputes. 5.44 

Table 4.3.2 Mean Scores of the Perceptions on New Water Supply of Scheme 

In terms of the mean score, if the statements are prioritized, then the top ten 

requirements from a new water supply scheme are as follows. 

(1) 24 hours continuous·supply and involvement of Community level registered 

society/ Private Organization in operation & maintenance of the project. 

(2) Hygienically safe and aesthetically attractive water. 

(3) Consumers participation in fixing monthly tariff/ connection fee. 

15 Mean Score, the mean of the scores given by the respondents against a statement was calculated 
using SPSS 11.0 Version. 
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( 4) Promptness in grievance handling. 

(5) Routine quality checking. 

(6) No to subsidized water. 

(7) Financial transparency. 

(8) Provision for solving legal disputes. 

(9) Number of small projects. 

(10) Computerized monthly tariff collection centers. 

Q5. The respondents were asked as to how they would avail the proposed water 

supply scheme. The responses were -

Response No. of 
respondents 

Personal Connection 357 

Community level taps 4 

Not avail 39 

Table 4.3.3 Availing of Water 
Supply Scheme 

% 

89.3 

1.0 

9.8 

COPII m un it 
yltvtlt ,, 

Not JVI il 

Perton al 
Conn ect io 

II\ 

Fig. 4.3 .1 Availing of Water 
Supply Scheme 

The majority of the respondents (89%) would like to avail a personal connection. A 

Chi- square test was done to find out whether the responses were independent of 

locality, income, consumer category and ownership of building. 

Response V s Locality 

H 0 : The response to the choice of availing water supply scheme is independent of 

' the locality. 

H 
1 

: The response to the choice of availing water supply scheme is dependent on 

locality. 
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-~ Responses 
Rural 

Avail 129 
Not avail 17 

Urban Total 

232 361 
22 39 

Pearson x2 
df 
A S. 16 symp. tg., p 

Table 4.3.4 Locality Vs Availing ofWaterSupply Scheme 

= 0.937 
=1 

= 0.333 

Since p >.05, the null hypothesis could not be rejected i.e. the responses for availing a 

water supply connection was independent of locality. 

Response V s Income 

H 
0 

: The response to the choice of availing water supply scheme is independent of 

income. 

H 
1 

: The response to the choice of availing water supply scheme is dependent on 

income. 

~ R 
<5,000 5,000- >10,000 Total Pearson x2 = 3.380 

10,000 

Avail 141 115 105 361 df =2 

Not Avail 19 14 6 39 Asymp. Sig., p = 0.184 

Table 4.3.5 Income Vs Availing of Water Supply Scheme 

Since p >.05, the null hypothesis could not be rejected i.e. the responses for availing a 

water supply connection was independent of income. 

Response V s Consumer Category 

H 0 : The response to the choice of availing water supply scheme is independent of 

consumer category. 

H 1 : The response to the choice of availing water supply scheme is dependent on 

consumer category. 

16 Asymp. Sig, p < 0.05 means rejecting H 
0 
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~ 
Individual Institutional Total Pearson x2 = 0.001 

ry 
es 

Avail 342 19 361 
df = 1 

Not Avail 37 2 39 Asymp. Sig., p = 0.971 

Table 4.3.6 Consumer Category Vs Availing of Water Supply Scheme 

Since p >.05 , the null hypothesis could not be rejected i.e. the responses for availing a 

water supply connection was independent of consumer category. 

Response V s Ownership of the building 

H 
0

: The response to the choice of availing water supply scheme is independent of the 

ownership of the building. 

H 
1 

: The response to the choice of availing water supply scheme is dependent on 

ownership of the building. 

~ Own Rented 
ses 

Avail 313 40 
Not Avail 32 5 

Quarter Total 

8 361 
2 39 

Pearson x2 
df 
Asymp. Sig., p 

= 0.001 
= 1 
= 0.971 

Table 4.3 .7 Ownership of the building Vs Availing of Water Supply Scheme 

Since p >.05, the null hypothesis could not be rejected i.e. the responses for availing a 

water supply connection was independent of ownership of the building. 

Q6. The respondents were asked about their requirement of water per day. 

1 DO 0 • 
2000 
L i1re s 
25% 

> 2 0 00 

500 -999 
L i1res 
46% 

< 5 00 
L ~res 
25% 

Fig. 4.3.2 Requirement of Water 

Sl. 
No. 

1. 

2. 

3. 

4. 

Water No. of 
Requirement respondents 
< 500 Litres 89 

500 -999 Litres 167 

I 000 - 2000 Litres 91 

> 2000 Litres 14 

Table 4.3.8 Requirement of Water 

% 

24.7 

46.3 

25.2 

3.9 
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The majority of the respondents ( 46.3%) assessed their daily requirement as between 

500 to 999 litres of water per day. On an average the requirement was 881.37 litres 17 

per household per day and 2013.15 litres 18 per institution per day. 

Q7. The following table shows the amount of investment that the respondents were 

willing to make in a water supply scheme. 

Sl. Investment No. of 
No. respondents 
I. < Rs. 5,000/- 115 

2. Rs. 5,000/- to Rs. 9,999/- 39 

3. Rs.l 0,000/- to Rs.20,000/- 7 

4. > Rs. 20,000/- 2 

5. No Investment 198 

Table 4.3.9 Investment in Water 
Supply Scheme 

% 

31.9 

10.8 

1.9 

0.6 

54.8 

No 

541 

<Rs. 5,0001 · 

321 h5 ,0001 - IO 

II Rs.lO,OOOI· 

21 

Fig. 4.3.3 Investment in Water 
Supply Scheme 

The majority of the respondents (54.8%) were not willing to invest. A chi-square test 

was done to find out if the investment amount was independent of income. 

H 
0

: The response to the choice of investment in a water supply scheme is 

independent of income. 

H , : The response to the choice of investment in a water supply scheme is dependent 

on mcome. 

Investment V s Income 

~e In 
<5,000 

< Rs.5,000 26 
> Rs.5 ,000 5 
Not Invest 110 

>5,000 

89 
43 
88 

Total 

115 
48 

198 

Pearson x2 

df 

= 52.255 

= 2 

Asymp. Sig., p = 0.000 

Table 4.3.10 Investment in Water Supply Scheme Vs Income 

17 Calculation is at Annexure - XIII d). 
18 Calculation is at Annexure - Xlll d). 
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Since p < .05, the null hypothesis could be rejected i.e. the response for investment in 

a water supply scheme was dependent on income. 

Q8. The respondents were asked if they wanted return from their investment in the 

water supply scheme. 

0 o not w1nl 
25 ft 

WIn I R elurn 
75% 

Return from 
investment 

Want Return 

Do not want 
Return 

No. of % 
respondents 

140 85.9 

23 14.1 

Fig. 4.3.4 Return from Investment Table 4.3.11 Return from Investment 

The majority of the respondents (85.9%) wanted return from their investment. A chi­

square test was done to find out if the need for return from investment was 

independent of income. 

H 
0

: The response to the expectation from investment in a water supply scheme is 

independent of income. 

H 
1

: The response to the expectation from investment in a water supply scheme is 

dependent on income. 

~e R 
<10,000 >10,000 Total 

Want return 85 55 140 

Not Want return 10 13 23 

Table 4.3.1 0 Return from Investment Vs Income 

Pearson x2 
df 

= 2.414 

= 1 

Asymp. Sig., p = 0.120 

Since p >.05, the null hypothesis could not be rejected i.e. the expectation of a return 

from the investment was independent of respondent's income. 
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Q9. The respondents were asked about the form of return that they wanted from their 

investment in the water supply scheme 

St. Form of Return No. of % 
No. respondent 

I. 

2. 
3. 
4. 
5. 
6. 
7. 

s 
Deduction from monthly 30 21.4 
tariff 
Share of the profit earned 13 9.3 
Fixed rate of return 11 7.9 
Both St. Nos. I & 2 65 46.4 
Both St. Nos. 2 & 3 l 0.7 
Both Sl. Nos. 3 & I 19 13.6 
All i.e. Sl. Nos. I, 2 & 3 I 0.7 

Table 4.3.11 Form of Return from Investment 

Both S I. Nos . A II i. e · S I. Deduction 
from month~ 

ta rrtf 
21% 

3 & 1 Nos . 1, 2&3 

Both Sl. Nos . 
2 & 3 
1% 

14% 1% 

Both Sl. Nos . 
1 & 2 
46% 

Fixed rate of 
return 

8% 

Share of the 
prof~ earned 

9% 

Fig. 4.3.5 Form of Return from Investment 

The majority of the respondents (46.4%) wanted return from their investment in the 

form of both deduction from monthly tariff, and share of the profit earned. 

Q10. The respondents were asked about the desired amount of connection fee 19
, to be 

charged for a 'personal connection' . 

19 Connection fee: The consumers will have to pay the connection charges at actual cost covering cost 
of ferrule cock, saddle piece, water meter and labour cost for laying service line from the main 
reservoir to the meter at the consumers' end, as estimated by the water supply authority. 
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Sl. Connection Fee Individual Institutional 
No. 
1. < Rs. 1,000/- 212 7 
2. Rs.l ,000/- to Rs.l ,999/- 109 7 
3. Rs.2,000/- to Rs.2,500/- 21 1 
4. Rs.2,500/- to Rs.5 ,000/- 0 4 

Table 4.3.12 Connection Charge 

Majority of the respondents (60.7%) felt that connection fee should be less than 

Rs.1 ,000/-. The average worked out to Rs. 926.17 po for individual consumers and 

Rs. 1665.7921 for institutional consumers. 

Q 11. The respondents were asked about the basis for fixing monthly tariff. 

Sl. Basis for Monthly No. of 
No. tariff respondents 
1. Monthly fixed rate 124 

2. As per meter reading 168 

3. Both Sl. No. 1 & 2 69 

Table 4.3.13 Basis of Monthly Tariff 

% 

34.3 

46.5 

19.1 

Both S I 
No . 1 & 2 

19% 

As per 
meter 

reading 
47% 

Monthly 
fixed rate 

34% 

Fig. 4.3.6 Basis of Monthly Tariff 

The majority of the respondents ( 46.5%) wanted to pay monthly tariff as per meter 

reading i.e. litres consumed per month. 

Q 12. The following table shows the amount of monthly tariff opted by the 

respondents. 

2° Calculation is at Annexure - XIII e). 
2 1 Calculation is at Annexure - XIII e) . 
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R o.3 0 11· to Sl. Monthly Lndividual Institution 
R 1.2 0 11 · to 
R 1.3 0 0 I· 

22% 

R 1.10 0 I· to 
R 1.2 0 01· 

5311 

< R 1. 1,00 I· 
23 % 

Fig. 4.3.7 Monthly Tariff 

No. Tariff 
I. < Rs. 1,00/- 83 
2. Rs. IOO/- to 188 

Rs.200/-
3. Rs.201 /- to 71 

Rs.300/-
4. Rs.301 /- to 0 

Rs.500/-

Table 4.3.14 Monthly Tariff 

a! 
I 
I 

10 

7 

The majority of the respondents (52.4%) wanted the monthly tariff to be in the range 

of Rs. 100/- to Rs. 200/-. The average worked out to Rs. 146.4922 for individual 

consumers and Rs. 289.4i3 for institutional consumers. Further analysis was done to 

find out if the proposed monthly tariff was independent of present water supply 

provision, number of family members and monthly income. 

H 0 : The monthly tariff opted for is independent of the present water supply 

prOVISIOn. 

H 1: The monthly tariff opted for is dependent on the present water supply provision. 

Ring Own Street Piped Tube Total 
s 

~ 
well pipe tap water well 

water connection 
Pearson x.2 = 40.865 

ff 
df = 4 

<200 142 37 19 54 21 273 
>200 23 32 I 30 2 88 

Asymp. Sig., p = 0.000 

Table 4.3.15 Monthly tariffVs Present Water Supply Provision 

Since p < .05, the null hypothesis could not be accepted i.e. the proposed monthly 

tariff was dependent on present water supply provision. 

H 0 : The monthly tariff opted for is independent of the number of family members. 

H 1: The monthly tariff opted for is dependent on the number of family members. 

22 Calculation is at Annexure - XIII f) . 
23 Calculation is at Annexure - XIII f) . 
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~ Upto7 More than 7 Total Pearson x2 = 40.999 
ff 

<200 242 31 273 df = I 

>200 51 37 88 Asymp. Sig., p = 0.000 

Table 4.3.16 Monthly tariffVs Number of Family Members 

Since p < .05, the null hypothesis could not be accepted i.e. the proposed monthly 

tariff was dependent on number of family members. 

H 
0

: The monthly tariff opted for is independent of income. 

H 
1

: The monthly tariff opted for is dependent on income. 

~ 
<5,000 5,000- > 10,000 Total . 

10,000 
< 100 55 23 6 84 
100-200 76 67 46 189 
>200 10 25 53 88 

Table 4.3.15 Monthly tariffVs Income 

Pearson x2 = 78.688 

df = 4 

Asymp. Sig., p = 0.000 

Since p < .05, the null hypothesis could not be accepted i .. e. the proposed monthly 

tariff was dependent on the income of the respondents. 

Q 15. The respondents were asked about their willingness to participate in Operation 

& Maintenance functions of a water supply scheme. 

Willingness to No. of % 
particir>_ate resr>_ondents 

Yes 238 65.9 

No 123 34.1 

Table 4.3.16 Willingness to Participate 

No 

34\ 

Yu 
!6\ 

Fig. 4.3.8 Willingness to Participate 

The respondents wished to participate in the following manner -
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No. of %to total 
Participation in respondents Participation Participation in 

Participate in 1 13 5.46 1. Minimizing water 
Participate in 2 2 0.84 
Participate in 1 & 2 81 34.03 loses & theft. 

Participate in 3 1 0.42 2. Ensuring timely 
Participate in 1 & 3 9 3.78 
Participate in 2 & 3 7 2.94 

deposit of monthly 

Participate in 1, 2 & 3 63 26.47 tariff. 
Participate in 4 3 1.26 
Participate in 1 & 4 18 7.56 

3. Repairing minor 

Participate in 2 & 4 1 0.42 damages in the 

Participate in 1 ,2&4 4 1.68 distribution 
Participate in 3 & 4 1 0.42 
Participate in 1, 2, 3 & 4 8 3.36 network. 

Participate in 1 & 5 2 0.84 4. Handling 
Participate in 2 & 5 1 I 0.42 
Participate in 1, 2 & 5 2 0.84 complaints. 

f>articipate in 3 & 5 1 0.42 5. Quality control 
Participate in 4 & 5 7 2.94 
Participate in 1, 4 & 5 10 4.20 

checks. 

Participate in 3, 4 & 5 1 0.42 
Participate in 1, 2, 3, 4 & 5 3 1.26 
Total 238 100.00 

Table 4.3.17 Participation in different 0 & M functions 

The highest category of preferred mode of participation was in helping to minimize 

water loss and theft and ensuring timely deposit of monthly tariff. This is followed by 

wanting to do the above as well repairing minor damages in the distribution network. 
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CHAPTER-V 

FINDINGS AND CONCLUSIONS 

5.1 FINDINGS 

5.1.1 DEMAND FOR WATER SUPPLY IN THE STUDY AREA: 

On an average, the water demand in the study area (as per survey) was 840.88 litres 

per day per household i.e. 154.62 lpcd1 which was almost equal to the CPHEEO 

recommendation of 135 lpcd for towns with sewerage system plus 15% unaccounted 

for water. As TUA is not having a sewerage system, the per capita demand for water 

here should be 70 lpcd as per CPHEEO recommendation (Annexure - X) 

62.5% of the respondents had reported that they suffered from water borne diseases 

which also indicates the requirement for safe drinking water in the study area. 

Only 31.5% respondents of the study area were found to have access to municipaV 

PHE water, 4.5% respondents were dependent only on that and 94.75% had their own 

water supply arrangements in the study area. 

1 litres per capita per day 
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SL Statement Water Supply Mean 
No. Arrangement Score 
1. The Quantity of water is inadequate. Municipal/PHE 4.01 
2. Water Pressure is inadequate. 

" 
3.72 

3. Additional water is collected from other sources to 
" 

4.29 
meet the demand 

4. Water dries up and becomes muddy during winter. Own 4.37. 
arrangement 

Table 5.1.1 Perception on Water Adequacy (from Municipai/PHE connection as· 
well as own arrangement) 

From the above responses, it can be concluded that respondents received water less 

than their requirement, either from municipaVPHE water supply scheme or own water 

supply arrangement. 

Again the respondents, using standpipes, also did not receive water as per their needs. 

This is evident from the following statements-

Sl. Statement Mean 
No. Score 
1. A lot of is spent in standing in the queue 4.45 
2. Only drinking water is collected from it. 4.36 

Table 5.1.2 Perception on Water Adequacy (from stand pipes) 

Although the majority of respondents (94.75%) had their own arrangement of water 

supply service, yet 89.25% of them wanted to have connections from the proposed 

water supply scheme. This indicates that there exists a huge untapped demand for 

piped water supply in TUA area. 

This fulfills the first objective of this study. 
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5.1.2 GAP BETWEEN EXISTING AND DESIRED WATER SUPPLY 

SERVICE: 

The majority of the respondents with home connections as well as having own 

arrangement of water supply perceived that the water they received/used, contained 

excessive iron content and mud, and foreign particles. 

The following statements can be clubbed together as per respondents' priority-

Sl. Statement Water Supply Mean 
No. Arrangement Score 
1. 
2. 
3. 
4. 

5. 
6. 
7. 

The water received is found to be muddy sometimes. Municipal/PRE 3.71 
The water received, contains excessive iron content. 

" 
3.58 

Water dries up and becomes muddy during winter. Own arrangement 4.37 
Without treatment, one should not use this water for 

" 
3.85 

drinking. 
The water contains excessive iron content. 

" 
3.75 

The water contains some foreign particles. 
" 

3.50 
The water sometimes has foul odour. 

" 
2.90 

Table 5.1.3 Perception on Water Quality (from Municipal/PRE connection as 
well as own arrangement) 

From all the above statements, it can be concluded that the water received/used by the 

respondents was not safe. From Secondary Data, the results of laboratory test of water 

samples of the study area showed that municipal/PRE supplied water was 

bacteriologically highly unsatisfactory. (Annexure - XI) The resear~her also carried 

out a similar test in the laboratory of Molecular Biology and ~io-Technology 

(MBBT) Department of Tezpur University and found that the supplied water is 

bacteriologically unsatisfactory. On the other hand, from the proposed water supply 

scheme, the respondents wanted that the supplied water should be safe and 

aesthetically attractive. 
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Again majority of respondents with home connections perceived the existing water 

supply as irregular. The timing of the availability of piped water was dependent on 

power supply. This was evident from the following responses-

Sl. Statement Mean 
No. Score 
1. The water supply depends on power supply. 4.33 
2. Water supply timings are irregular. 4.06 

Table 5.1.4 Regularity of Water Supplied by Municipality/PHE 

From the Secondary Data, it was revealed that there was only one hour of supply in 

the morning and irregular supply of water for near about an hour in the afternoon, that 

too, if there was power supply. On the other hand, from the new water supply scheme, 

the respondents wanted 24 hours continuous supply. 

In the context of operation & maintenance of the existing water supply service, the 

following responses were obtained-

Sl. 
No. 
1. 

2. 

3. 
4. 
5. 

Statement Water Supply 
Arrangement 

Privatization will lead to better O&M ofthe existing Municipal/PRE 
system. 
Concerned authority does not respond promptly to •• 
the complaints. 
The monthly tariff is too high. 

" 
Disconnection is done now and then. 

" 
Money is spent on water _gurification. Own arrangement 

Table 5.1.5 0 & M ofMunicipai/PHE water supply service 
as well as own arrangement 

Mean 
Score· 
4.24 

3.99 

2.72 
2.55 
3.82 
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From these statements, it can be concluded that the respondents felt that the concerned 

authority did not respond promptly to the complaints, privatization was perceived to 

lead to better 0 & M of the existing system and interestingly respondents agreed on 

spending money for water purification purpose. On the other hand, respondents 

wanted that the proposed scheme should be operated and maintained by the 

community level registered society (mean score = 6.90), the connection charge/ 

monthly tariff to be fixed by consumers (mean score = 6.27) and grievance handling 

should be prompt (mean score = 6.17). 

The following gap can be seen-

• The existing water supply was inadequate in terms of quantity and the 

supply timings were irregular. Users desired to have a 24-hours continuous 

supply. 

• Users of the existing water supply scheme as well as respondents having 

their own water supply arrangements found that the water to be high in 

iron content. They desired to have safe and aesthetically attractive water. 

• From secondary data it was found that the existing monthly tariff for urban 

and rural users was fixed without consulting consumers. However the 

users felt that monthly tariff must be fixed in consultation with the 

consumers. 

• Users of the existing water supply schemes felt that grievance handling 

was not prompt. They desired to have prompt grievance handling 

mechanism. The present 0 & M does not appear to be satisfactory as is 

evidence from the fact that there is no prompt response to complaints. 

• Users of the existing water supply schemes felt that privatization would 

lead to better operation & maintenance of the schemes. They also desired 

that Community level registered society or Private Organization should be 

involved in operation & maintenance of the proposed water supply seheme 

in the study area. 
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Some other findings are -

• Respondents localitywise and consumer categorywise had different 

perceptions regarding the existing water supply service. 

• The need to avail the new water supply scheme was independent of locality, 

income, consumer category and ownership ofbuilding. 

It can be inferred that although the respondent thought differently as per locality as 

well as consumer category regarding existing water supply services, yet they would 

avail the water supply scheme irrespective oflocality, consumer category, income and 

ownership ofbuilding. 

This fulfills the second objective ofthis study. 

5.1.3 WILLINGNESS TO PAY: 

In the context of willingness to pay attitude ofthe households in the study area both in 

terms ofmonthly tariff and towards project cost, the majority ofrespondents (54.8%) 

did not want to invest in the scheme. Although 45.2% respondents wanted to invest in 

the scheme, the investments were dependent on their income. Majority ofthem 85.9% 

wanted return on investment in the form of both deductions from monthly tariff and 

shares from the profit earned. 

46.5% of the respondents wanted to pay monthly water tariff as per meter reading. 

Majority ofthe respondents (60.7%) felt the connection fee should be less than Rs. 

1000.00 and on an average it worked out as Rs. 925.67 for individual consumers and 

Rs. 1644.34 for institutional consumers. Again majority of respondents wanted to pay 

monthly tariff in the range of Rs. 100.00 to Rs. 200.00 and on an average it worked 

out toRs. 146.47 for individual consumers and Rs. 289.71 for institutional consumers. 

It is to be mentioned here that 62.5% of respondents who suffered from water borne 

diseases spent on an average Rs. 94.53 per month on treatment of diseases and 
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majority of respondents (77.36%) having own water supply service agreed on 

spending money for water treatment. All these revealed that the respondents were 

willing to pay for water supply service. 

The 'Cash Flow After Tax' calculation showed that a monthly tariff of Rs. 150.00, 

would be enough to cover the 0 & M cost of the proposed scheme. (Annexure - Xll) 

Respondents' willingness to pay monthly water tariff was dependent on present water 

supply provision, number of family members and income. 

This fulfills the third objective of this study. 

5.1.4 APPROPRIATE MECHANISM: 

For an appropriate mechanism, to ensure success of future water supply projects in 

TUA area, majority of respondents (65.9%) wanted to participate in operation and 

maintenance of the new water supply scheme and 34.03% of them wanted to 

participate both in minimizing water losses and theft as well as ensuring timely 

deposit of water tariff. This will lead to incorporation of the fourth P (i.e. People) in 

the existing 3P model (i.e. Public- Private- Partnership) 

Majority of respondents (47.6%) appeared not to prefer the involvement of Urban/ 

Rural local body like Municipality/ Gaon Panchayats in implementation process of 

the proposed project. Involvement of Community level Registered Society/ Private 

Organization in the conceptualization process for a water supply scheme was also not 

favoured. However the respondents favour the role of a private water service provider 

as far as operation and maintenance is concerned. Respondents also wanted to be 

involved in repairing minor damages in the distribution network. 

Based on the above a mechanism is put forward. 
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5.1.5 PROPOSED MECHANISM: 

At present, Tezpur Municipal Board runs the water supply scheme that was 

constructed by PHED, Government of Assam, in 1958 and upgraded by AUWSSB in 

1991. Tezpirr Municipal board collects the monthly tariff and deposits in a bank 

account operated by the District Administration, Sonitpur, Assam. From the revenue 

thus generated, District Administration meets the following expenses like salaries to 

the staff, repairing in the distribution network, buying purification materials, and 

payment of electricity bills. 

On the other hand, rural water supply schemes in TUA area are constructed as well as 

run by PHED. For operation and management of these schemes, there exists a 

committee formed among the consumers with President (from the consumer's side) 

and the Executive engineer of the Division of PHED is the Member-Secretary. The 

committee collects the monthly tariff and deposits in a bank account operated jointly 

by the President and Member-Secretary. The committee uses this money for repairing 

expenses and buying of purification material. But interestingly payment of staff salary 

and payment of electricity bill are borne by PHED. 

It is seen that the operation and maintenance mechanism of the existing water supply 

services in TUA area have been dealing with only collection of monthly tariff, 

repairing in the distribution network and buying of purification material, but from the 

primary survey it is revealed that. r((.spond.ents wished to participate in minimizing 

water losses and theft, ensuring timely deposit of tariff. A small minority wanted to 

take part in handling complaints as well as quality control checks. Again the 

respondents wanted that community level registered society/ private organization 

should be involved in 0 & M of the project, monthly tariff should be fixed by the 

consumers through society, results of the routine quality check of supplied water 

should be published, instead of one big project there should be number of small 

projects, computerized tariff collection centers should be established at convenient 

locations for the proposed water supply scheme in TUA area. 
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The operation and management of small water supply schemes can be easily handled 

as compared to a big one. The topography of TVA (undulating with ups and down 

here and there) hinders the continuous laying of distribution network and to do so will 

be costly. Thus, instead of one big water supply scheme for whole TUA, urban 

planner/ water supply authority should go for a number of small schemes. As 

respondents wanted, the schemes should be implemented public authority like PHED 

orAUWSSB. 

The Operation and Management Committee can be constituted schemewise with 

members from the consumers. The committee can look after the following activities­

i) Fixing monthly tariff! connection fee. 

ii) Ensuring timely deposit of monthly tariff. 

iii) Buying of purification materials. 

iv) Payment of staff salary. 

v) Payment of electricity bill. 

vi) Repairing in the distribution network. 

vii) Minimizing water losses and theft. 

viii) Publicity of results of routine quality checks of supplied water. 

ix) Publicity of profit and loss account. 

x) Feedback and constant touch with Water Supply Authority. 

The above suggestions are based on the responses provided to Q4 and Q15 of the 

questionnaire. 
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llndicates flow of 

authority 

t Indicates feedback 

GOVERNMENT OF ASSAM 

PHED/AUWSSB 
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WATER SUPPLY AUTHORITY 
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• 

SCHEMEWISE 0 & M 

COMMITIEE 

Fig 5.1 Proposed Mechanism 

This fulfills the fourth objective of this study. 

5.2 COMMUNICATING TO STAKEHOLDERS: 

The Government of Assam, through the Public Health Engineering Department I 

Assam Urban .Water Supply & Sewerage Board, can be made aware of the latent 

demand for drinking water in TUA area, the NPV analysis can be used to highlight 

the fact that if the project cost is met by the government then the revenue generated 

will be enough to cover the 0 & M cost. The customers can be motivated to avail 

such a service by pointing out the following facts-

(i) Level of water contamination and it being unfit for drinking. 

(ii) The cost of availing safe drinking water vis-a-vis the cost oftreatment of 

water borne diseases. 
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As TUA area consists of both rural and urban areas, the necessity for constitution of 

one separate authority to keep constant touch with government implemental agencies 

as well as Operation & Management Committees can be intimated to the PHED/ 

AUWSSB. The requirements of the consumers like 24-hours continuous water supply, 

safe and aesthetically attractive drinking water, adequate quantity, adequate pressure, 

location for stand pipes etc. can be brought to the notice of the authority and these be 

executed by the implementing agencies. 

The consumers can be motivated to form an Operation and Management Committee 

to work in some areas of operation and management like fixing of monthly tariff, 

depositing monthly tariff in time, reducing water losses and theft, buying of 

purification materials, making payment of staff salary & electricity bill, repairing in 

the distribution network, making necessary arrangement for publicity of results of 

routine quality checks of supplied water as well as profit & loss account. The 

Committee can be motivated by pointing out the loopholes of the present water supply 

services' like-

(i) Supply is intermittent, 

(ii) Supplied water is unsafe drinking, 

(iii) No promptness in responding to complaints. 

5.3 CONCLUSION: 

The existing water supply schemes in TUA were constructed with government grants 

and have been running without recovering the operating cost. As a result water supply 

has been intermittent, and unsafe for drinking (Source: Tezpur Municipal Board & 

PHED, Tezpur). The fact that 62.5% of the respondents suffered from water borne 

diseases and 4.5% had depended only on home connections highlighted the need for 

treated and safe water supply system. 

The WTP of the consumers for a new water supply scheme in TUA will help in 

proper pricing of future water supply services. The urban planners/ urban water 
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supply authorities and other stakeholders can take into consideration this WTP of the 

consumers in the study area (which is dependent on present water supply provision, 

number of family members and income) while planning the water supply schemes. 

The respondents appeared to be willing to participate in some of the operational 

process of the water supply schemes and this is a very healthy sign. People's 

participation will go a long way in ensuring the success of future water supply 

projects. 

As 54.8% of the respondents do not want to invest in the project cost of future water 

supply schemes in TUA, other financing options like grants from Government of 

India must be sought for the capital cost of the scheme. NPV calculations, assuming 

public participation in equity and term loan, worked out to be negative. However if 

government grant is considered the NPV works to be positive. 

5.4 CONTRIBUTION OF THE STUDY: 

The study has highlighted the requirements of the consumers of water supply service. 

The areas of participation preferred by the users offer an indication of the possibility 

of the involvement of "People" in the existing concept of "Public-Private­

Partnership". Very few studies in India have focused on this aspect. Additionally the 

study has also taken into consideration the "Willingness to Pay" factor, not only for 

monthly tariff but also project cost. The study concludes that urban infrastructure 

financing cannot be achieved by mobilizing resources from household sector only. 

Government grants are required to provide basic urban services in this region of India. 

Urban planners can take into account the willingness to pay and willingness to 

participate in a water supply scheme, while planning water supply schemes in this 

region. The policy implication of the study is that the inhabitants of TUA are willing 

to pay for improved water supply service if it is provided for an affordable price. But 

it is not clear whether the benefits of use of such policies outweigh the operation and 

management (O&M) costs or not. 
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5.5 SCOPE FOR FUTURE STUDY: 

Further study can be done to analyze Social Cost Benefit for such type of 

infrastructure projects. 

Moreover study can be taken to find out proper mechanism, for community based 

water supply scheme from conceptualization stage to implementation stage with the 

help of community level finance. 

A study can also be carried out to arrive at how the capital cost of a water supply 

project could be minimized by constructing in a phased manner with room for 

flexibility. 

A study can be carried out to examine the fmancial implications if there are two types 

of supplied water - (i) 1 00% safe water, for drinking only and (ii) water after the 

removal of excessive iron content only, for other purposes except drinking. 
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ANNEXURE-I 

Urban Population in India, 1901 - 2001 

Percentage of Decadal 
Population Urban to total growth rate 

Year (million) Population (%) 
1901 29.9 10.8 -
1911 25.9 10.3 (-)13.4 
1921 28.1 11.2 8.5 
1931 33.5 12.0 19.2 

1941 44.2 13.9 31.9 
1951 62.4 17.3 41.2 
1961 78.9 18.0 26.4 
1971 109.1 19.9 38.3 

1981 159.5 23.3 46.2 
1991 217.6 25.7 36.4 
2001 285.9 27.8 31.4 

Source: Census of India, 1901 to 2001 
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ANNEXURE-ll 

INFRASTRUCTURE FINANCING OPTIONS ADOPTED BY OTHER 

COUNTRIES 

A) UNCHS (HABITAT): INTEGRA TED URBAN WATER RESOURCE AND 

INFRASTRUCTURE MANAGEMENT: 

The United Nations Centre for Human Settlement (Habitat) launched its Settlement 

Infrastructure and Environment Programme (SIEP), with the objective to improve 

living environment of Human settlements by assisting governments and communities 

to achieve the settlement infrastructure related goals of Agenda 21 (UN conference on 

Environment and Development 1992 in Rio de Janeiro popularly known as Earth 

Summit) charts a new path for sustainable water resource management in an 

environmentally sound manner. The project "integrated management of water 

resources and environmental infrastructure" is funded mainly by the Governments of 

Denmark, Germany and the Netherlands (DANIDA) and launched in 1993. The 

unique approaches in two important areas of this project are (i) it recognizes the 

interdependence of water supply, sanitation, drainage and waste management and 

deals with them in a integrated way and (ii) it brings together all the relevant 

institutions and beneficiaries such as national and local authorities, NGO's, 

Communities and the private sector in a particular city, through workshops to discuss 

and identify their water problems and prioritize their needs. 

This approach ensures the full involvement of the beneficiaries in accordance with 

their needs. It also promotes the transfer of responsibility from the traditional public 

sector institutions to the private sector and communities to provide funds for 

investments participate in planning, management operation and maintenance of 

services. The project is generally implemented in three phases-(1) research 
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diagnosis phase with the participation of all stakeholders analyzing the current 

practices for management of water resources and environmental infrastructure, 

identifying and prioritizing the problem and developing a strategy for improvement. 

(2) Generation of management and implementation tools and policy option of the 

particular city, but which can be solved similar problems in other city already solved 

This makes use of community self surveys to determine services they require, 

willingness to pay for each services etc. (3) Building capacity of institution through 

training to apply tools already develop and implementation of pilot projects to test 

them. This may lead to bi and multilateral financing for projects. As one of the 

objectives of this project is to provide sustainable services, it promotes cost recovery 

as an integral part of all interventions to improve self reliance and reduce dependence 

an external support. It also focuses on way of sustaining the research base by 

promoting wastage minimization. 

B) UNITED NATIONS ENVIRONMENT PROGRAMME: URBAN WATER 

RESOURCES IN PERI URBAN AREAS: 

United Nation Environment Programme (UNEP) launched a programme "Integrated 

Urban Water Resources Management in Peri Urban Areas" in 1996. It seeks to 

promote multi-agency approach to the provision of services and management of water 

resources in peri-urban areas, equity and efficiency in water consumption between 

and among competing sectors like agriculture, domestic and industrial; institutional 

reforms and board based partnership among public and private sectors and 

committees, UNEP is striving to promote environmentally sustainable development 

and use of water resources for the benefit of humankind. It· is also responsible for 

global mandate on water and chairs the United Nations Inter Agency Task Force on 

water. UNEP has been dealing high 'Fair Share' allocation of water among competing 

uses and users in co-operation with global, regional and sub-regional organization in 

Africa. 
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C) THE WATER SUPPLY AND SANITATION COLLABORATIVE COUNCIL: 

From a resolution taken in United Nation in 1991, the Water Supply and Sanitation 

Collaborative Council had formed which is an innovative mechanism, but it is not a 

United Nations body. The council meets at two-year intervals to provide a forum for 

the exchange of experiences, views and agree on common approaches for advancing 

progress in water supply and sanitation. The Council's statement (Prepared for 

Habitat II delegates, under the heading "Water and Sanitation; Today's Action, 

Tomorrow's Hope for Millions") calls for fundamental changes in approach and much 

higher levels of invest in water supply and sanitation provision. It says that 

'mobilizing and assisting low-income urban communities to obtain and use hygienic 

sanitation facilities need to be a high priority in settlement planning. Again it speaks 

"Governments need to initiate and donors need to support capacity building 

programmes and participating techniques which will equip them to effect the 

necessary in institutional, legislative and operational reforms. 

D) WATER AID- BRITISH APPROACH: 

British water Industry created Water Aid in 1981 in response to the United Nations 

sponsored International drinking Water Supply and Sanitation Decade (1981-1990), to 

work with some ofthe poorest communities at the grass roots. The approach of World 

Aid is Unique and it does not implement projects by own but by local Organizations. 

The local organization may be the non-governmental Organizations (NGOs) including 

churches and woman groups or central I state government departments. Water Aid 

insists on major and active participation on a self-help basis by these who will benefit 

from the project. 

Water Aid is a small player on the global stage with an annual income of£ 7.6 

million; its direct support can only even have a modest impact but this investment 

have a radical impact on the policies of other, much larger organization. For example, 
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between 1984 and 1995, Water Aid spent£ 3.0 million for development of a water 

and sanitation programme in Ghana - money invested in simple and practical water 

systems built and maintained by local organizations and benefiting lacs of people. 

That investment include a very beneficial dividend as US $ 28 million loan from the 

World Bank to help more Ghanaians gain access to safe water and Sanitation. 

Through the World Aid has been associated with rural areas, it plans to increase the 

involvement in the urban and peri-urban environment. 

E) PARTICIPATORY BUDGETING: LATIN AMERICAN APPROACH: 

Participatory Budgeting (PB) enables the population to define the use of public 

resources, generally a portion of the investment budget. Here the population has the 

opportunity to discuss and decide the budget and public policies i.e. it combines direct 

democracy and representative democracy. Participating Budgeting has been adopted 

by large no. of cities in Latin America, through it was started in handful of Brazilian 

cities in early 1990s. It has been adopted by more than 200 cities now in Latin 

America. European cities have started adopting PB. Though PB processes one still 

driven by local authorities and concentrates in cities, it has gone beyond the municipal 

sphere, they occur at various levels--(i) within a "Portion" of Municipal boundaries 

e.g. in the rural "parroquias" of Cuenca in Equador (ii) at state or provincial level e.g. 

some Peruvian provinces have takeQ. up PB (iii) at national level e.g. a recent 

constitutional reform in Peru was followed by legislation on decentralization and local 

governments which facilitating legal framework for PB. PB is an integral part of the 

Global Campaign on Urban Governance, supported by UN-HABITAT. PB 

contributes to good governance as (i) it increases equity through a higher percentage 

of the budget being allocated to pro-poor policies and programmes, (ii) it strengthens 

· democracy enabling people to formally participate in city planning and public 

policies, (iii) it contributes accountability because in PB budgets and accounts are 

made public and sometimes the same happens for tender and public contracts. When 

projects are implemented through committees composed of delegates, corruption ends 
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to drop dramatically (iv) it improves security reducing conflict among different 

groups at the time of participation in budgeting. 

PB does not speak about the role of city councilors in it and they generally feel 

threatened by it reducing their established power and shake the foundation of their 

constituencies. 
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ANNEXURE-ill 

GOVERNMENT OF INDIA WATER SUPPLY, INSTITUTIONAL STRUCTURE, 

POLICIES AND PROGRAMMES: 

In India, the Central Government is responsible for the regulation and development of 

inter state river and river basins for the interest of the public. The Ministry of Urban 

Development is the principal department of Central Government that coordinates 

urban water supply sector activities with the help of Central Public Health and 

Environmental Engineering Organization (CPHEEO). Ministry of Health and Family 

Welfare ministry of water resources miillstry of environment and Trade and the 

planning commission extend to assistance to Ministry of Urban Development 

(MoUD). Ministry of water resources deals with regulation of ground water. At 

present no ministry plays the role of economic regulator of urban water supply. In 

India urban water supply is a state subject. State Governments lay down policies for 

the allocation of water for different purpose and established institutional system. The 

institutional arrangement may vary from state to state. The urban water supply related 

issues have been dealing by State Level Public Health Engineering Departments 

(PHEDs), Specialized State Level Water Supply Boards, Specialized City Level 

Boards, Municipal Corporations and Urban Local Bodies. Water supply for domestic, 

industrial and commercial purposes is one of the 18 functional responsibilities of 

ULBs as per Constitutional Amendment Act, 1992. But till today the responsibilities 

for planning and implementation of urban water supply programmes in cities without 

own water supply board had to carry out by state level water supply board and PHEDs 

.Again though the operation and maintenance of urban water supply programme, after 

completion, to be carries out by ULBs but often state level entities have to carry out 

operation and maintenance of it due to lack capacity and incentives ofULBs. 

Only Delhi, Chennai, Hyderabad and Bangalore have semi autonomous water supply . 
board i.e. nominated boards with limited functional autonomy and Kolkatta and 
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Mumbai Municipal Corporation have separate department to deal with water supply 

operation. Other ULBs have either no deal with water supply or have merged with 

other municipal services. Merging with other services leads to absence of 

transparency and accountability. As a result urbanites have low level of water supply 

servtces. 

Government of India, in its first Five Year Plan had included provisions of water 

supply services as a development priority but till the first National Water Policy was 

formulated in 1987, drinking water was not given priority over other water uses. 

National Water Policy, 1987 also stated that the water rates should cover a portion of 

fixed cost and the annual maintenances and operation charges. National Water Policy, 

2002 advocated for the new approaches to water management including re­

inforcement that drinking water is the top priority over competing water uses, 

monitoring and enforcement water quality measures etc. It also introduced the concept 

of private sector participation, commercialization and cost recovery. Ninth Five Year 

Plan (1997-2002) has included extension of water services to the entire population; 

reinforcing the Constitutional Amendment, enhancing financial viability through full 

cost recovery etc. 

Government oflndia had launched the programme "Accelerated Urban Water supply 

programme (AUWSP)" in 1993-94 aiming to extend water supply services for class 

IV to VI cities and towns. The funding pattern for this programme is 50% of the 

programme funds are provided by Central Government and 50% by the State. State 

level Committees select the towns to be covered under this scheme. Selection of 

towns depends on low per capita water supply, deep or contaminated water sources, 

high incidence of water borne diseases and draught prone areas. The Detailed Project 

Report (DPR) to be submitted for getting selection under this scheme should highlight 

(i) provision of sustainable Operation & Maintenance mechanism, (ii) sustainable 

water tariff approved by state governments, (iii) provision of 5% contribution towards 

the project cost from the ULBs. Till January, 2003 total no. oftowns that got sanction 

for water supply scheme was 796 out of which 298 towns had completed or 
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commissioned the scheme under AUWSP in India but the conditions laid down in the 

DPR are not followed by any ULBs at the implementation ofthe project .. 

Public Health Engineering Training, Research and Development Program was 

initiated by Government of India in 1956 through CPHEEO. This centrally managed 

program aims at providing training to the employees of states, ULBs and mega cities 

about public health components of water supply projects. During 1989-2002 nearly 

16000 public health engineers had been trained for which an amount ofRs. 83 Million 

had spent from the allotted amount ofRs. 100 Million. 
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ANNEXURE- IV 

CURRENT FINANCING PRACTICES IN URBAN INFRASTRUCTURE 

DELIVERY IN INDIA: 

The 5 year Plans and Annual Plans of Central Government, State Government and 

local bodies earmarks fund for urban infrastructure development in India. The 

resources have been supplemented with funds from LICI, World Bank, other 

multilateral and bi-lateral programmes·(ADB, OECT, KFW, ODA (DFID), DANDIA, 

CIDA, SIDA, EU, USAID etc.) routed through Central I State governm'ents to 

supplement the plan allocations partly as grants and partly as loans. Thus all these 

funds passed on to states, then to the projects. as a part of budgetary system, the 

commercialization of projects/ recovery of costs for beneficiaries could not be 

effectively introduced. Repayments of loans, if any, were generally book adjustment. 

In many cases, these loans remained in books of accounts ultimately to be adjusted or 

written off by the state I central Government and so commercial institutions do not 

want to finance this type of projects. The existing financing arrangement has led to a 

situation of inappropriate incentive at the borrower's end and resultant inefficient 

utilization of funds. Moreover urban local bodies are unable to generate their own 

contribution to project resources, as they do not have operating surpluses. 

Through the budgetary provisions for urban water supply and sanitation steadily 

increased from 1st Five year Plan (1951-56) to lOth Five year Plan (2002-2007), it 

has been found to be highly inadequate. As per CPHEEO (Central Public Health and 

Environmental Engineering Organization), investment requirement for urban water 

supply during tenth plan will be Rs. 28,240 crores, but as amount of Rs. 1000 crores 

only has been earmarked in tenth plan for this purpose. The gap points out the need of 

mobilization of resources. 
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ANNEXURE-V 

MUNICIPAL BOND: 

Municipal Bonds are debt instruments floated by local governments or related 

agencies for borrowing on commercial terms directly from market. Repayment of the 

bonds is_based on general credit and taking powers of issuing government. Quality of 

bonds depends upon the power to impose taxes and quality of tax base. If the urban 

local bodies are allowed to freely price its services, instead of being forced to follow 

government guidelines, it will lead to an increase in investor confidence. Investor 

confidence will arise from the fact that the right price being charged (minus subsidy) 

will generate enough revenue to enable the municipality to redeem debentures 

alongwith interest. This will go a long way in increasing quality of bonds. Municipal 

Bond could become the mainstay _of urban infrastructure sector provided the Central 

and State Government enact enabling legislation and develop ah effective institutional 

framework, for the development of bond market. 

In the United States, Municipal Bonds account for nearly 70% of the capital fmancing 

for infrastructure through General Obligation Bond and Revenue Bond. In India, 

Ahmedabad Municipal Corporation (AMC), decided to improve the network of water 

and sewage facilities but resource crunch faced by the Gujarat Government limited 

the state Government grant. AMC decided to introduce Municipal Bond to access 

debt market. It was the first time in South Asia that a local self government accessed 

the capital market through a municipal Bond. AMC received an amount of Rs. 1046.7 

million by issuing 1,000,0QO secured redeemable bonds of Rs. 1000.00 each. 

CRISIL, India's oldest and largest rating agency rated AMC's Municipal Bond as AA 

(High Safety). 
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In India, Indore Municipal Corporation (IMC), India launched a programme "Mayor 

at your doorstep" as a mechanism for meeting people alongwith all the officials and 

elected members in the ward and resolving the specific problems of each ward. 

Contributions from citizens were 36% of the total cost of project "Construction of 

lanes and by lanes identified by the community" which was raised to 40% later on. 

The identified road stretch is approved by the Mayor in Council and the Public Works 

Department prepares the bill of quantities. The community contributes either by cash 

or by providing some ofthe materials through the residents association. The technical 

assistance is provided by the IMC for designing and implementating the task. 
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ANNEXURE- VI 

PUBLIC- PRIVATE- PEOPLE'S PARTNERSIDP: PROSPECTS AND 

CONSTRAINTS: 

To counter the inadequate urban infrastructure Public Private Partnership (PPP) 

options have emerged through different models like Build-operate-transfer (BOT), 

Build-Operate-Own-Transfer (BOOT), Build-Operate-Lease-Transfer (BOLT), 

Design-Build (DB), Design- Build-Operate (DBO), Design-Build-Finance (DBF), 

Design-Build -Operate-Finance (DBOF), Concession, operation and management 

(O&M). The PPP approach helps local bodies to gain private sector innovation in 

terms of technology of financial and management expertise. All PPP projects are not 

success stories, because the local body has to consider various factors in selecting the 

kind of PPP arrangement suitable for a particular project. Thus, there is a need to 

engage the 4th P-People in the partnership process to sustain the arrangement through 

civic groups, foundation, institutions and other organizations. Community based 

organization must have a role in supporting some of the operational system related to 

O&M of urban infrastructures. People participation in PPP combines social 

responsibility, local knowledge and job generation concerns of the public sector for 

success of the partnership. 

The Private Finance Initiative (PFI) in U.K. was announced in 1992. It aims in 

achieving' ~loser partnership between the public and private sectors for provision of 

public ~~rvi9es. The cost of the private sector is covered by a payment either from 

pqqlic users, Government or a mixture of both over a period of time. 

The Community Mortgage Programme (CMP) of Philippines is an innovative 

fmancing programme designed to enable the poor to acquire land and facilitate 

provision of services. It was conceived as a mortgage programme based on principal 

of community responsibilities and guarantees. 
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ANNEXURE- VII 

Questionnaire for Studyin~ Consumer's Perceptions about 'water supply' 

Dear Respondent 
I am a research scholar of the Deptt. of Business Administration, School of Management Sciences, 
Tezpur University (Assam), doing my research on the topic "A study of Water Supply Infrastructure in 
Tezpur Urban Agglomeration Area, Assam, India". For this purpose, a study is being conducted to study 
consumers' perception about 'Water supply'. Your responses will be kept confidential and used only for 
academic purpose. Your co-operation is highly solicited. 

Thank you. 

Please put (...J) tick mark in the appropriate box. 

Sincerely yours, 

(JATIJIBAN BORA) 
Research Scholar 

Deptt. of Business Administration 
Tezpur University, Tezpur 

(SO= Strongly Disagree, 0 = Disagree, N =Neutral, A= Agree, SA= Strongly Agree) 

1. If you possess a municipal I PHE water supply connection, how will you read to the following 

i) 
ii) 

iii) 
iv) 

v) 
vi) 

vii) 
viii) 
ix) 

x) 
xi) 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

statemen ts'~ El l ki d th t ti se pease s pan go to e nex ques on. 

Statement SD D N A SA 

The quantity of water received is inadequate. 
The water received, contains excessive iron. 
The water received is found to be muddy sometimes. 

Water supply timings are irregular. 
Water pressure is inadequate. 

The water supply depends on power supply. 

Additional water is collected from other sources to meet the demand. 

The monthly tariff is too high. 
The concerned authority-doc~ not n:~pond promptly to the complain~ 

Disconnection is done now and then. 
Privatization will lead to better operation and maintenance of the 
existing system. 

2. If you possess a ring well I tube well I own piped water supply, how will you react to 

the following statements? Else please skip and go to the next question. 

Statement SD D N A SA 
The water contains excessive iron. 

The water contains some foreign particles. 

The water sometimes has foul odour. 

Without treatment, one should not use this water for drinking. 

Money is spent on water purification. 

Water dries up and becomes muddy during winter. 
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i) 

ii) 

iii) 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

viii) 

ix) 

x) 

xi) 

xii) 

xiii) 

xiv) 

xv) 

xvi) 

3. If you collect water from municipal I PHE stand pipe, how will you react to the 

following statements? Else please skip and go to the next question. 

Statement SD D N A SA 
A lot of time i• •pent •te>nding in the <J.Ueue. 

Stand pipes are located at a distance from the house. 

Only drinking water is collected from it. 

4. If a new water supply scheme is going to be installed in your locality, how important would the 
following factors be? (I implies 'very low in importance', 7 implies 'very high in importance') 

Statement 1 2 3 4 5 6 7 
It should be 24- hours continuous supply. 

The water to be supplied should be hygienically safe and aesthetically 
attractive. 

Instead of a big project, there should be a number of small projects. 

Urban I Rural local body like Municipalities I Gaon Panchayats 
should be involved in its implementation. 

PHED I UWSSB I District Administration should be involved in its 
implementation. 

Community level registered society I Private Organization should be 

involved in implementation of the project from conception. 

Community level registered society I Private Organization should be 
involved implementation of the project from construction stages. 

Community level registered society I Private Organization should be 

involved in operation and maintenance of the project. 

Consumers should be allowed to fmance the scheme if required. 

Connection charge I monthly tariff should be fixed by the consumers 
through societies. 

Monthly tariff should be collected through computerized collection 
centers proposed to be set up at some suitable localities. 

Grievance handling should be prompt. 

Water supply service should not be a subsidized one 

Financial transparency should be maintained. 

Routine quality check of water must be done and consumers must be 
informed. 

Provisions must exist for solving legal disputes. 
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5. How will you avail the proposed new water supply scheme to be set up in your 
locality? 

6. 

1. 

2. 

3. 

Personal connection 

Community level tap 

Will not avail 

As per your assessment, what will be your requirement of water in a day? 

1. Less than 500 litres 

2. 500 litres to 999 litres 

3. 1000 litres to 2 000 litres 

0 
0 
0 

0 
D 
0 

7. How much would you be willing to invest in the proposed new water supply scheme to 

be set up in your locality? 

1. Less than Rs. 5,0001- 0 
2. Rs. 5,000/- toRs. 9,9991- 0 
3. Rs. 10,000/- to Rs. 20,0001- 0 
4. More than Rs. 20,0001- 0 
5. Will not invest 0 

8. If you invest, do you want any return from your above investment? 

1. 

2. 

Yes 

No 

0 
0 

9. If 'yes' to question No. 8 please indicate in what form you would like the return (You 

10. 

11. 

12. 

may tick more than one): 

1 . Deduction from monthly tariff. 0 
2. Share of the profit earned from the scheme. 0 
3. Fixed rate of return 0 
4. Any other (please specify) 0 

According to you, what should be the connection fees for a 'personal connection'? 

(i.e. cost of pipes, plumbing works etc.) 

1. Less than Rs. 1,0001-

2. Rs. 1 , 000 I- to Rs. 1 , 999 I-

3. Rs. 2,0001- toRs. 2,5001-

4. Between Rs. 2,5001- and Rs. 5,0001-
In your opinion, what should be the basis for fixing monthly water tariff? 

1. Monthly fixed rates 

2. As per meter reading 

3. As per meter reading+ fixed component 
According to you, what should be the amount of monthly tariff? 

1. Less than Rs. 1001-

2. Rs. 1001- toRs. 2001-

3. Rs. 201 I- toRs. 3001-

4. Between Rs. 3001- and Rs. 5001-

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
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13. Have you or any of your family members I employees occasionally suffered from 

any water borne diseases? 

1. Yes 

2. No 

0 
0 

14. If 'yes' to question No. 13 what is the average monthly expenditure for the 

treatment of water borne diseases? 

1. Below Rs. 1001- 0 
2. Rs. 1001- toRs. 5001- 0 
3. More than Rs. 5001- 0 
4. Do not know 0 

1 5. In which of the following activities, would you like to participate in a 'water supply scheme' 
in your locality for its operation and maintenance? (You may tick more than one) 

1. Minimizing water losses and theft 0 
2. Ensuring timely deposit of monthly tariff 0 
3. Repairing minor damages in the distribution network 0 
4. Handling complains 0 
5. Quality control checks 0 
6. No participation 0 

Demographic Profile (Please provide your personal details) 
16. The building that you presently occupy is: 

1. Own 0 
2. Rented 0 
3. Official Quarter other than municipal I P.H.E. 0 
4. Municipal I P.H.E. Quarter 0 

17. Present water supply provision in your house I organization (You may tick more 

than one): 

18. 

19. 

1. 

2. 

3. 

4. 

5. 

Ring well 

Own pipe water supply 

Municipal I PHE Street tap 

Municipal I PHE personal connection 

Tube well 
No. of m em hers in the household I organization: 

1. 1-4 

2. 5-7 

3. 8-20 

4. More than 20 

Occupation of the head of the household I nature of work of the organization: 

1. · Business 

2. Service 

3. Independent Professional 

4. Agriculture 

5. Others 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
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20. Average monthly income of the household I revenue of organization: 

1. Less than Rs. 5,000/-

2. Rs.5,000/-toRs.9,999/-

3. Rs. 10,000/- toRs. 20,000/-

4. More than Rs. 20,000/-
21. Educational qualification of the house wife (Only for individual respondents): 

1. Below H.S.L.C. 

2. H.S.L.C 

3. H.S. 

4. Graduate 

5. P.G. and more. 

0 
0 
0 
0 

0 
0 
0 
0 
0 

22. Name: ............................................................................................... . 

23. Locality: Ward No ................................... Village ....................................... . 

Date: ................................... . 

Time: ................................... . 
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ANNEXURE- VID 

In mythology Tezpur, with its surrounding territories was known as 'Sonitpur', which 

was ruled by King 'Bana' of Mahabharata era. It is believed that the present Tezpur 

town was the site of the great battle fought between Lord Krishna and Lord Shiva. 

Lord Krishna fought for his grandson 'Anirudh' who wanted to marry 'Usha', the 

daughter of King 'Bana'. 'Bana" being a great devotee of Lord· Shiva had Lord Shiva 

fight on his side. The battle resulted in great bloodspread and for that the place was 

named as Sonitpur or Tezpur (Sonit/ Tez in Assamese means blood). At present the 

town and its surrounding areas have plenty of evidences of mighty kingdom of 

'Bana'; Bamuni Hill, Agnigarh, Mahabhairab Temple, Bhairabi Temple are some of 

them. 1 

The growth of population and its decadal variation in TUA is as given below-

POPULATIONS 
Year Tezpur Barika Bamun Mlti2aon Dekar Parbatia Deori Hazarapar TVA 

town Chuburi Chuburi Gaon Gaon Gaon Dekar 
Gaon 

1971 39,870 i,659 1,186 2,237 527 1,762 1,437 473 49,151 
1991 55,084 3,705 1,537 5,157 1,147 2,689 1,538 816 71,673 

(38.16) (123.33) (29.60) (130.53) (117.65) (52.61) (7.03) __(72.52) (45.82) 
2001 80,576 6,277 3,972 6,820 1,665 3,426 1,687 941 1,05,364 

(46.28) (69.42) (158.43)_ _{32.251 (45.16) (27.41) (9.69) (15.32) (47.0!1 

Source: Census oflndia (1971), (1991), (2001) 

1 Government of Assam (2007), The Assam Gazette, No. 401, 28th December, 2007 
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, 

ANNEXURE- IX 

Assam Urban Water supply and Sewerage Board (AUWSSB) had started functioning 

with effect from January/1989 as per Assam Urban Water supply and Sewerage Board 

Act, 1985. The functions of the board are - (i) the promotion and operation of 

schemes for supply of water, storm water drainage, sewerage treatment and its 

disposal, (ii) any other function entrusted to the board by the state government and 

local authorities. The power of the Board includes - (i) to take over all the 

responsibilities, power, control, facilities, services and administration within the urban 

areas from the local bodies relating to water supply, sewerage and sewage disposal so 

as to provide safe drinking water, efficient sewerage and storm drainage services to 

the people of those areas, (ii) to investigate, plan and prepare schemes for water 

supply, sewerage and storm water drainage services in urban areas in consultation 

with the local authorities and carry out their execution. 

Till now, the Board has taken loan from HUDCO for 11 schemes although the total 

number of sanctioned schemes is 14. The Board has taken Rs. 4551.51 Lacs from 

HUDCO as loan assistance for the 11 schemes. Again 12 water supply schemes under 

AUWSP as well as 2 more under Non Lapsable Central Pool of Resources (NLCPR) 

have been being implemented by the Board in different towns of Assam. 

The problems of AUWSSB are- i) high interest rate ofHUDCO (about 15% to 17%), 

ii) slow progress of work due to problem in land acquisition, poor soil condition, 

longer rainy season, transportation bottlenecks, insurgency problem, iii) much lower 

home connections than the designed one, iv) erratic electric power supply or power 

supply at low voltage leads to difficulty in running the treatment plant, reducing water 

pressure etc. 
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Note: 

Annexure-X 

RECOMMENDED PER CAPITA WATER SUPPLY LEVELS FOR 

DESIGNING SCHEMES 

Sl. Classification of towns/cities Recommended 
No. Maximum 

Water Supply 
Levels (lpcd) 

1. Towns provided with piped 70 
water supply but without 
sewerage system. 

2. Cities provided with piped 135 
water supply where sewerage 
system ii existing/contemplated. 

3. Metropolitan and Mega cities 150 
provided with piped water 
supply where sewerage system 
is existing/contemplated. 

(i) In urban areas, where water is provided through public standpipes, 40 
lpcd should be considered. 

(ii) Figures exclude "Unaccounted for Water" (UFW) which should be 
limited to 15%. 

(iii) Figures include requirements of water for commercial, institutional 
and minor industries. However the bulk supply to such establishment 
assessed separately with proper justification. 

Source: CPHEEO Manual, 1999 
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ANNEXURE- XI 

REPORT ON BACTEROLOGICAL ANALYSIS 

GOVT .OF ASSAM 
OFFlCt OF llll STI\Tl I'UBLIC HE.IILTII L/IUOIC/ITOICY: 

-GUWAH1Hi-
111 

ill:!Q!(I ON BACH.klOLOGICAL. ANALYSIS. 

SAmple a on t by 

Sander's ref,No,. 

Aaett, Chemi at, Mobile. Leb oratory ,.T n.tpur 

03/MWM/ML/Tez/01/11, dt. 5,11.01 

Dote of. sampling 

Dl'lte of roceipt 

)l.:~tt· of f.xaminotion 

5·•1h01 

7.11.01 

7o11o01 

Sample by Aeatt.Chemist,~abile Lebmretory,Tezpur 

1<169/01 Woter from Riv11r Brehmaputra • 
. water treatment ~lant,A~nigerh, 

2400 up.TezpU;l' Nil 

1~70/0.1 Tap' w.et.az:.._.'T.J:.ea:t.men-t -P.lent, Agf'igerh, 
BDwn Nil 2400 

1471/01 T11p water from Geneah Hl!tl dir, 
Ward ND.B Nil 2400 

14 72/01 Tap weter·trom A.s.E.B. Tinieli 
Ward No,S Nil 2400 

1473/01 Tap water frem Cheuk Bazar, 
Wa:cd No,S Nil 2400 

B!lt:ln;~:klll Bact f469/01 to 1473/0f BActerielogicell.,y highl'y 
U nee t:l. afnc tory. 

~ 

1160 

1100 

<t60 

1100 

460 

fair pUBLIC ANALYST TO THE. .GOVT .OF 
A5SAM:T:I AMUNI MAl DAN :.Gi.IW/111 Ail -2 I • 

120~ 



ANNEXURE- XII 

CALCULATIONS SHOWING THE NPV OF THE PROPOSED WATER SUPPLY 
SCHEME IN TUA 

Assumptions & Detailed Break-up: 

• Projected Population as per revised master plan published by Government of 

Assam has been given below: 

Year Urban TUA Rural TUA Total TUA 
2011 1.12 Lakhs 0.33 Lakhs 1.45 Lakhs 

2021 1.51 Lakhs 0.43 Lakhs 1.94 Lakhs 

• Water requirement as per CPHEEO (70 litres/ capital day). The Survey 

average was 881 litres/ household/ day. 

Year Water 
Requirement 

2011 145000 * 70 = 10.15 MLD 

2021 194000 '* 70 = 13.58 MLD 

• Cost of initial investment of the Project has been taken from Tenth Five Year 

Plan report of the Government of India, and price escalation till date has been 

incorporated. As per the report, the cost for 1 MLD capacity water supply 

project varies from Rs. 0.81 Crores to 2.03 Crores, in the year 1999. 

Taking the average, it comes as= 0·
81

2
+ 2

·
03 = Rs. 1.42 Crores. 

Considering a price escalation of 6% per year , as per government norms, the 

cost for 1 MLD capacity water supply project in the year 2008 works out as: 

1.42 * (1.06)9 = Rs. 2.40 Crores 

Hence, total fund requirement= 13.58 * Rs. 2.40 Crores = Rs. 3259,00,000.00 

(Since total requirement by 2021 will be 13.58 MLD) 
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• Expected Connections: 

90% of the household will apply, in 2011: 0.90 * 29000 = 26100 nos. 

in 2021: 0.90 * 38800 = 34920 nos. 

(Survey average was 89.25%) 

• Contribution towards initial investment: 

As per the survey, 45% of respondents showed willingness to invest in the 

project cost. The majority of households, those who wanted to avail the water 

supply service, wanted to invest, on an average, Rs. 5000.00 towards the 

project cost. Hence, funding from households works out to 

45% * (90% * 29000) * Rs.5000.00 = Rs. 587, 25, 000.00 

The balance fund i.e Rs. 3259,00,000.00- Rs. 587,25,000 = Rs. 2671,75,000 

would be arranged as Government grants. 

• Operation & Maintenance cost has been taken from the average cost borne by 

Tezpur Municipal Board during the last five fmancial years from 2003-04 to 

2007-08 (About Rs. 20.00 per Kilo Litres per Month) 

For 2011 - 2020: Rs. 2,00,000.00 per MLD per Month (Rounding off to 

nearest Lakhs) 

For 2021 - 2035: Rs. 2,50,000.00 per MLD per Month (Rounding off to 

nearest Lakhs) 

• Connection fee to be charged at Rs. 1000.00 (Survey Average was Rs. 

925.67). 

• Monthly fee to be charged at Rs. 150.00 (Survey Average was Rs. 146.47). 
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Columnwise Calculations: 
• Column (2), Connection Fee: 26100 * Rs.1000.00 for 2011-2020 & 

34920 * Rs.1000.00 for 2021-3035 

• Column (3), Monthly tariff: 26100 * Rs.150.00 * 12 for 2011-2020 & 

34920 * Rs. 150.00 * 12 for 2021-3035 

• Column (4), 0 & M Cost: Rs. 2,00,000.00 * 12 * 10.15 for 2011-2020 & 

Rs. 2,50,000.00 * 12 * 13.58 for 2021-3035 

• Column (5), Depreciation (Cost of Machinery= 80% ofthe Cost of initial 

investment of the Project) 

Year Cost of machinery Depreciation" Year Cost of machinery Depreciation" 
@7.5% (a} 7.5% 

1 260720000 19554000 14 94627392.5 7097054.77 
2 241166000 18087450 15 87530338.06 6564775.35 
3 223078550 16730891.3 16 80965562.71 6072417.2 
4 206347658.8 15476074.4 17 74893145.5 5616985.91 
5 190871584.3 14315368.8 18 69276159.59 5195711.97 
6 176556215.5 13241716.2 19 64080447.62 4806033.57 
7 163314499.4 12248587.5 20 59274414.05 4445581.05 
8 151065911.9 11329943.4 21 54828833 4112162.47 
9 139735968.5 10480197.6 22 50716670.52 3803750.29 
10 129255770.9 9694182.82 23 46912920.23 3518469.02 
11 119561588.1 8967119.1 24 43394451.21 3254583.84 
12 110594469 8294585.17 25 40139867.37 3010490.05 
13 102299883.8 7672491.28 

*Depreciation has been calculated using Written Down Value Method 

• Column (6), EBIT= Column (2) +Column (3)- Column (4)- Column (5) 

• Column (7), Tax= 0.1236*Column (6) 

• Column (8), PAT= Column (6).,. Column (7) 
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• Column (9), CFAT= Column (8) +Column (5) 

• Column (1 0), PVIF 

Sl. Equity/ Amount Cost 
No. Debt 
(1) (2) (3) (4) 

1. Equity Rs. 0.08 
587,25000.00 

2. Debt Rs. 0.12 * (1- 0.1236).l 
2671,75000.00 = 0.1052 

Hence, PVIF = 1 I (1 + 10%)", n = 1 to 25 years 

Payback period is a little less than 13 years. 

Proportion WACC 

(5) (6) 
0.18 0.08*0.18+ 

0.82*0.1 052 
0.82 =10% 

If government grant is used in lieu of debt, the cost of grant will be zero. Hence the 

W ACC will work out to 1.44% and the NPV will be positive by an amount of 

Rs. 2557,51333.00 

2 Post Tax Cost of Debt. 
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ANNEXURE- Xlli 

a) Calculation for the average size of the household of individual samples 

Sl. Class intervals Mid of Class Frequency X{fj 

No. Xi fj 

1. 1 - 4 2.5 162 405 
2. 5-7 6.0 161 966 
3. 8-20 14.0 55 770 
4. > 20 (21- 25) 23.0 1 23 

N=379 

Hence, the average size ofthe household of individual samples I: xJL = 2164 =5.7 
N 379 

b) Calculation for the average monthly income of individual samples 

Sl. Class intervals Mid of Class Frequency Xifi 
No. Xi fi 

1. 0-4,999 2499.5 160 399920 
2. 5,000- 9,999 7499.5 126 944937 
3. 10,000- 19.999 14999.5 78 1169961 
4. 20,000 - 40,000 30000.0 15 450000 

N=379 

Hence, the average monthly income ofthe individual samples · 

I: xifi_ = 2964818 = Rs.7822.74 
N 379 
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c) Calculation for the average monthly expenditure on water borne diseases by 
individual samples 

Sl. Class intervals Mid of Class Frequency X(fi 
No. Xi fi 

1. 0-99 49.5 142 7029 
2. 100- 499 299.5 28 8386 
3. 500- 1000 750.0 1 750 

N= 171 

Hence, the average monthly expenditure on water borne diseases by individual 
samples 

I:, Xifi._ = 16165 =Rs.94.53 
N 171 

d) Calculation for the average water requirement of the households 

Sl. Class intervals Mid of Class Individual Institutional 
No. Xi Frequency Frequency 

fi Xifi fii Xifii 
1. 0-499 249.5 89 22205.5 0 o.o· 
2. 500- 999 749.5 164 122918.0 3 5996.0 
3. 1000- 1999 1499.5 83 124458.5 8 11996.0 
4. 2000-4000 3000.0 6 18000.0 8 24000.0 

N=342 19 

Hence, the average water requirement of the households, litres per day 

r. xJj_ = 287582 = 840.88 
N 342 

And the average water requirement of the institutions, litres per day 

r. xJ i = 41992 = 2210.1 0 
N 19 
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d). Calculation for the average connection fee 

Sl. Class intervals Mid of Class Individual 
No. x, Frequency 

fi Xifi 

1. 0-999 499.5 212 105894.0 
2. 1000- 1999 1499.5 109 163445.5 
3. 2000-2499 2249.5 21 47239.5 
4. 2500- 5000 3750.0 - -

N=342 

Hence, the average connection fee of the household samples 

I: xJi = 316576 = Rs. 925.67 
N-- 34i 

Hence, the average connection fee of the institutional samples 

I:xtfii = 31242.5 = Rs.l644.34 
N 19 

d) Calculation for the average monthly tariff 

Sl. Class intervals Mid of Class Individual 

Institutional 
Frequency 

fii Xifii 

7 3496.5 
7 10496.5 
1 2249.5 
4 15000.0 
19 

Institutional 
No. Xi Frequency Frequency 

fi Xifi fii Xifii 
I. 0-99 49.5 83 4108.5 I 49.5 
2. 100-200 150.0 188 28200.0 1 150.0 
3. 201- 300 250.5 71 17785.5 10 2505.0 
4. 301-499 400.0 - - 7 2800.0 

N=342 19 

Hence, the average monthly tariff of the household samples 

I: xifi_ = 50094 =Rs. 146.47 
N 342 

Hence, the average monthly tariff ofthe institution al samples 

!: Xifi i = 5504.5 = Rs. 289.71 
N 19 
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