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ABSTRACT 
 
One of the important policy dimensions for water supply is whether planners in cities 

should  worry about customers' preferences and is it necessary to consult them since the 

policy priorities are obvious from the stakeholder consultation. Performance of the water 

sector under the traditional fully integrated firm of the state in most of the developing 

countries has been unsatisfactory. Part of the blame for disappointing performance 

(financial, quality and coverage) has been weak, vulnerable institutions, weak incentive 

structure, lack of competitive power, distorted pricing and enabling governance 

framework. The paper attempts to investigate into lesser explored areas of water supply 

sector reform in mega cities with examples from Delhi, India to show how customers' 

choice and preference structure influence the design of water institutions. The research 

uses the survey based approach of choice modeling from the targeted samples residing in 

the capital cities of Delhi. In designing institutions, the family of criteria based on equity, 

efficiency and risk has been chosen in such a way that all major concerns about 

sustainability of water institution have been taken care of. The decision to choose one of 

the water service delivery options is examined through discrete choice model.   The 

analysis and empirical results provides considerable insights into the relative role and 

significance of the perception of performance of water utility by experts, and customers 

both in decision-making and for resolving the conflict among the various stakeholders.  
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1.0 BACKGROUND 
 
Water forms the lifeline of any society and has pervasive links to most aspects of 

urbanization and economic development. The demand for water is on an ever-increasing 

spree due to population expansion, economic development and life-style changes. This 

results in growing demand-supply gap which in turn leads to intensification of water 

conflicts.  Urban populations especially the poor, spend significant portion of their time 

and income coping with the health and financial costs of poor service of water. Failure to 

tackle this problem can have serious regional, state level and national implications. 

 

Millennium Development Goal 7 (MDG7) focuses on ensuring environmental 

sustainability. There are serious concerns whether countries that have made significant 

progress with regard to other MDGs may have made little progress with regard to 

sustainability issues, especially in relation to water and sanitation. Access to water and 

sanitation1 (MDG target 10) is an important ingredient of quality of life and is also crucial 

to other MDGs, including reducing poverty and infant mortality, improving maternal 

health, gender equality, and educational opportunities for girls. The debate has now 

focused also due to the reason of achievement of Millennium Development Goal in water 

in a short period. 

 

Performance of the water sector under the traditional fully integrated firm of the state has 

been disappointing. Part of the blame for disappointing performance (financial, quality and 

coverage) has been weak, vulnerable institutions, weak incentive structure, lack of 

competitive forces, distorted pricing and rules. Efforts to identify the determinants of water 

institutional performance at the country and across cities have largely been anecodal and 

case study based Privatization or public-private partnerships (PPPs) are now increasingly 

recommended to solve the huge challenges facing water supply and sanitation services. 

These arrangements have gathered momentum due to relatively poor performance of 

public sector and it is now contended that role of state should be that of facilitator rather 

than provider. Experience over the last decade suggests an emerging global consensus on 



us on some key principles of institutional reforms.  The key principles of institutional 

reforms include: 

• Appropriate public private participation (PPP) in the delivery of Water supply 

services, including small-scale providers, as well as higher forms, such as 

management, lease, or concession contracts are being debated.  

• Decentralization of service responsibility to the lowest appropriate levels of 

government, with the underlying logic that the lower levels of government have 

better information of citizens’ preferences and the flexibility to respond to local 

conditions.  

• The notion of autonomous utilities with a commercial orientation and financial 

viability backed by appropriate forms of governance and regulation, especially for 

service delivery in urban areas is being advocated.  

 

2.0 THE CONTEXT 

 

The inclusion of a water access target among the Millennium Development Goals 

underscores the sector’s close link to social equity. The challenge for policy planners and 

regulation is to meet both efficiency and social welfare objectives in the water sector 

balancing stakeholder interest. A lot many experiments have been undertaken both in 

developed and developing on restructuring of water institutions. Water which is an 

essential common good is more and more becoming a tool of experimentation in the area 

of Public Private Partnership. The privatization of the water management is being 

advocated as the only solution for the ills in the sector. It is very important for a 

developing country like India to assess the challenges it poses in the distributive justice to 

its urban and rural population. The introduction of such new policy models entails both 

organizational and institutional change and the governance framework. 

 It is in this background and the rhetoric of reforms in a particular direction which 

contemplated one to initiate the study .Since the water planners and administrator’s 

viewpoint was juxtaposed on consumers without any discussion I thought to explore the 

intricacies of complex customer through application of the basic economic tools on the 

subject. 



3.0 Modeling and eliciting consumer preference 

The increased use of contingent valuation method (CVM) in developing countries has led 

to a growing confidence in its use as a tool for the assessment of effective demand for 

improved water supplies. It must be recognized at the outset that there is no one best 

method for evaluating the consequences of a particular policy choice or alternative on 

human wellbeing. However, in conducting demand assessment studies in a developing 

country context, including India, this method continues to be extensively used by 

researchers (Whittington and Swarna, 1994; Griffin et al., 1995; Choe et al., 1996; 

Bateman and Willis, 1999; Goldblatt, 1999; Ready et al., 2002; Ahmad et al., 2003; 

Dasgupta and Dasgupta, 2004). This technique is considered to be particularly suitable 

for assessing consumer preferences for nonmarket commodities, where markets are 

absent, imperfect or incomplete. Imperfections generally exist in the market for 

household water services and as a result market prices do not reflect the true values 

households place on water. 

 

Worldwide, several studies have been carried out in a number of low-income countries to 

determine affordability and WTP for water and sanitation services (Whittington et al., 

1990, 1991; Altaf et al., 1993; McPhail, 1993; Briscoe, 1993; Crane, 1994; Griffin et al., 

1995; Murty et al., 1998; Whittington et al., 2002; Davis, 2004; Ntengwe, 2004; Ahmad 

et al., 2005)3. These studies successfully implemented CVM to assess WTP for improved 

supply conditions and the efficacy of government policies on water supply. The studies 

affirm that despite the poverty prevailing in the low-income countries, many households 

are able and willing to pay for water and sanitation services if the public water utilities 

improve on the functioning and are restructured. 

 

In economics one of the basic premise is that The consumer is assumed to have well 

behaved preferences i.e. preferences are complete, reflexive and transitive utility function 

(Johansson 1987). The point is that of a consumer choosing the best things that he can 

afford (Varian 1996:33;). Such a consumer is able to compare rank alternative commodity 

bundles.(Anand 1999,2001) 

 



Mathematically In relation to a particular commodity, the various options available are 

contained in the universal choice set C. A consumer i may consider all (or only a sub-set 

of) these options and either choose one of those options or choose none of them. Following 

the random utility theory, the individual i's utility function has the form: 

Uij = U (Zij , Si)       (1) 

 Where Zij is the vector of the attributes of option j is available to this individual i 

and Si is the vector of his/her socioeconomic characteristics. However, this utility function 

cannot be observed by the researcher. In turn, it is assumed to contain a deterministic part 

(V) that can be observed by the researcher and a random component, which is 

unobservable. Thus,     

Uij = V (Zij , Si) + єij       (2) 

 

According to random utility maximization approach (RUM) the utility functions contain 

observable and the random part (Ben-Akiva and Lermen, 1985 and Mcfadden, 2000). The 

observable part of the utility function is assumed to be a function of the value of the 

attributes of the options. By making appropriate assumptions about the random component 

the decision can be modeled as a discrete choice situation with multinomial logit and 

probit model. 

 

The typical process in applying CVM – the most prominent among the stated-preference 

valuation techniques – is to address directly persons. By means of questionnaires, in order 

to elicit their attitudes and particularly their choice is used as a standard measure of 

economic value. A well-structured CVM survey should contain the following (Carson, 

2000): (a) an introductory section that assists in setting the general context for the decision 

to be made; (b) a detailed description of the good and/or its services to be offered to the 

respondent; (c) the institutional setting in which the good will be provided ;(d) the manner 

in which the good will be paid for (the payment vehicle); (e) a method by which the survey 

elicits the respondent’s preference with respect to the good (open – or  closed ended 

questions); (f) debriefing  question to clarify why respondents answered  certain question 

the way the did; and (g)  a set of questions regarding respondents  characters including 

attitudes  and demographic  information. 



The described CVM frameworks and especially the precedence given to the participation 

question, was chosen to face the frequent problem of introduction of biases in the 

estimation of central tendency measures of WTP (Habb.1999). The biases are mainly 

related to high percentage of respondents in the sample who express a reservation price 

equal to Zero when answering open-ended questions or a negative response when 

answering dichotomous choice ones. The reasons leading to such answers can be one or 

more of the following; aversion or indifference to the good, inclination for a free riding 

access to it, inability to pay the proposed or any amount at all, disagreement with eh 

proposed institutional setting, adverse reaction to the interview general, or in particular to 

the payment vehicle adopted etc. (Haab, 1999; Strazzara et al, 2003). Debriefing questions 

to face this problem from an essential part of most CVM protocols for discriminating true 

zero value from protest one. Even then, there are differing opinions one of correctness of 

removing protest response in the analysis. However in recent years, there have been a 

number of studies which have explored the demand for water supply using household 

surveys that employed contingent valuation method. However, the use of the CVM method 

has come under criticism by various authors (Hausmen, 1993; Kahneman, 1992; 

Mcfaadden, 1994; Maddala, 1995). Some authors in developed countries have used the 

alternative approach of choice modeling (Anand 2002).  

 

4.0 Application of discrete choice experiment in Delhi 

 
The questionnaires of the present survey comprised various group of questions. At first 

respondents were asked a series of questions regarding their socio-economic charactics, 

like their main profession, family size, education level and its relation with present level of 

satisfaction in water services etc. Respondents were asked some general questions related 

to the issues of quality and insufficient quantity of the available of water in order to elicit 

their attitude towards major problems and the ways to tackle them. The last group of 

questions was related to the respondents’ decision-making process regarding their choices 

of institutional options. The respondents were presented with the number of options and 

requested to choose one of these options. The respondent compares the option in terms of 

his or her utility and chooses the option, which maximizes his utility. Against this 



theoretical background the research reported in the paper is designed to consider the 

following issues:-     

(i) Exploring whether discrete choice methods could be used to gain information about      

preferences of urban households on the subject; 

(ii) Using a universal choice set of the institutional options with the water attributes 

(quantity, quality, timing and pressure) to reflect consumer behavior 

(iii) Explore whether the number of options which has social acceptability to the 

consumer has any inference on the decision process.  

An exploratory analysis for using the discrete models was applied to the sample so as to 

draw some inferences about consumer preferences for various institutional options and 

attributes of water sector supply. To test the hypotheses outlined above, the respondents 

were also given a description of the set of options relating to delivery instruments drawing 

parallels from reforms in other sectors such as telecom, electricity and road networks.  

 

We use both normal and logistic distributions with linear utility function. Here, in 

estimating the people’s choice, dichotomous choice data are statistically modeled by fitting 

a probability function and then integrating for the computation of the welfare measures 

represented by the mean WTP. The dependent variable is a discrete variable taking value 

of 1 if households were willing to opt for a choice of institutional options, or 0, if they 

were not willing to change. In order to better understand the determinants of respondents’ 

preferences for improved water supply services and to see whether these determinants are 

consistent with economic demand theory, a series of multivariate regression analyses were 

performed with the survey data. Theory and intuition suggest that preferences for improved 

water supply and institutional delivery mechanisms would differ across population groups 

with different socio-demographic characteristics, existing water situations, and opinions 

about water quality and public policy. Accordingly, in the model, respondent’s education, 

household size, expenditure as independent variables. Income is not taken as explanatory 

variable in the respondent’s utility function as marginal utility of income is constant. 

 

 

 



4.0 Sampling details 

The consumer data from the study comes from a random household survey undertaken 

during the period December, 2005 to june, 2006. The questionnaire covers a number of 

variable including household socio economic attributes, the problems being faced, 

expenditures and the voting on the preferences. The questionnaire design was based on 

focus group discussions in Delhi and pre-tested on a small sample of 50 households. The 

sample households were drawn using a multistage cluster sampling method. The target 

sample was distributed equally among the 9 districts representing a cluster equally 

distributed in two sub basins of river Yamuna (Trans Yamuna and rest of Delhi) using 

population proportionate sampling method. Nearly, 40% of the samples were from 

unauthorized, poor and slum colonies and urban villages. These household represented 

different social economic groups. About 25% of them were women. All age groups were 

represented.  

The actual samples were based on population proportionate cluster sampling based on 

geographical certification to represent each cluster in the city. Each cluster 

indicates/represents one customer class/type, which coincide with the planning division of 

the city. The Districts of North-West, South, West, North-East, South-West, East having 

two clusters of water moderate and water scarce areas representing the District and the 

cluster will be surveyed. The sampling within the locality was based on stratified random 

sampling. The locality plan was to be scientific random picking of person in one lane. The 

areas tentatively selected for survey have been clubbed in two major clusters of water 

moderate areas and water 

In addition, in-depth interviews with Resident Welfare Association Leaders, Slum leaders, 

Self-help groups, officials of DJB, Academic Researchers, Stakeholders, Water tank 

operators, private suppliers were carried out. Participation observation techniques to 

understand dynamics of water supply in unauthorized colonies such as those in Sangam 

Vihar, Shahin Colony and Okhla were also undertaken.    

 

The central objective of the household survey was to find out the best delivery option with 

6 performance attributes. Empirical evidence from the expert and stakeholder opinion 

carried out on 50 experts and 35 stakeholders modeled indicated that coverage in terms of 



quantity, quality, reduction in water losses, cost of services, lifeline rates, affordability, 

level of satisfaction, ease of implementation, management of risks, political acceptability 

and sustainability of resource use were the important attribute which needs to be 

considered for evaluating the best parameters and were significant to carry out and reforms 

in water delivery services. Based on these findings, focus group discussions with 

residents/consumers in both planned and unplanned were held. Evidence from the focus 

group discussions revealed that respondents had difficulty in evaluating certain economic 

and technical parameters. Based on literature review of the stated preference techniques, 

the choice task with 5 most important attributes of quantity, quality, cost of services, 

reduction in water losses, socials acceptability, were short-listed for the choice experiment 

to be carried out in the household survey.  

 

The survey contained two separate choice cards comprising of the above 5 important 

attributes with different levels of specification of delivery in the five institutional options 

for delivery. To avoid any biases two version of each questionnaire, each version with a 

different sequence of presentations to the respondent. In each choice questionnaire, the 

respondent were asked to indicate the preferred institutional alternative based on attributes 

quality alone and then with a price attribute. This was achieved by providing a show card 

of each of the option and allowing respondent to comprehend the various dimensions of 

institutional models. Respondents were also made aware that shift from business as usual 

to varying level of Private Sector Participation (PSP) and divestiture will require financial 

payments in terms of price and each institutional change model will have an associated 

cost. They were then asked to consider all five options and to indicate their most preferred 

options. The choice model was based on binary choice and was tried out using the 

following variables. 

• Present Level of satisfaction (LOS) in water. 

• Choice of the water delivery institutions based on differential attribute levels. 

• Assessment of impact of reforms in electricity, telecom and roads. 

• Affordability parameters based on monthly expenditure and expenditure on water, 

electricity etc. 



• General household characteristics like gender, education, occupation, HH size, age 

etc 

5.0 Functional form of the consumer model 
 
The consumer model tested on a dataset from 250 households in the cities was built on a 3 

stage modeling process and finally summarizing the results by integrating all the 

parameters.  

 

(1) Best delivery option as a function of socio economic characteristics  

(2) Best delivery as a function of impact of other reform network sectors 

(3) Best delivery option as a function of perception of problems on a scale 

(4) Finally, best delivery option as a function of socio economic indicators, stress 

indicators, impact of other reforms and overall perception of the sectors 

 

DESCRIPTIVE STATISTICS: Several approaches were used to analyze the data. The 

frequency approach converts the individual choices into the frequency with which a 

particular option is chosen in any given choice set. The main advantage of this approach is 

that standard goodness of fit analysis is accessible, and the interpretation of the dependent 

variable is the expected average frequency of a positive response to an option. The 

following broad conclusions can be arrived at by the statistical analysis: 

 

1. The people are broadly unsatisfied with present water (65%) and only 8.8% are 

satisfy with the DJB yet corporatised model delivery are favored by without any price rise.  

Maximum support for this comes from planned and unplanned non-slum areas. The partial 

PSP institutional model of management contract is supported by 20% of the sample 

population.  It gets maximum support from unplanned non-slum areas because of the 

reason that electricity reform have been good and delivered in these areas.  

2. Broadly 37.2 % people favor complete privatization based on the attribute with a 

strong support from planned and slum areas with 40% and 43% respondents supporting.  

48 % people in all the three colony types support institutional mechanism with private 

sector participation,  



3. Over all  preference for a complete privatization model of divesture for utility 

amongst the household with a cost /price  attribute reduces from 37.2%  to 12.8 % and the 

large number of respondents favour varying degrees of private sector participation via 

restructuring mode of Corporatization and introduction management contract from 20%  to 

29.8 %.  People by and large fear complete privatization to lead to increase in prices 

drastically and will be out of control of the Govt. Affordability being one of the major 

criteria in selection of the choice option.  The city settlement comprising of poor have a 

strong belief that these services are a basic right and the state is duty bound to provide 

water.  

 

4. Institutional policy and change may have different type of connotation on impacts 

of reforms in other sectors. Assessment of impact of reforms could have biased its ex-ante 

derivation for water sector reform . Introduction of Price may have influenced change in 

mind set. 

5. The econometric analysis of all the institutional choices were explored. The result 

from the application of logistic and probit regression is shown in the table 4. The variables 

that turned out to be significant in either model are presented together with the value of 

their coefficients and t-values.  

6. The fitting of the survey data to the two models – logit and probit – as appearing in 

table raises a number of interesting issues for comments and criticism. First, all the 

explanatory variables are significant in the policy context are having more or less expected 

sign. The coefficient of both models in terms of sign and values reveal the socio economic 

characteristics, satisfaction level with water services, the impact perception of 

infrastructure reforms and the overall selection of the delivery instruments in water. The 

level of satisfaction of present water supply is moderately rated by respondent.  

7. The choice experiment on the institution model of delivery shows some new 

grounds for analysis and breaks the myth that PSP is not favored by populace and poor.  

The Results indicate that   impact of in the entire three sectors have been positive with 

varying degrees of increasing satisfaction among customers of Delhi.  

 

 



DISCUSSION OF RESULTS  

(i) Understanding the impact of Infrastructure Reforms 

The perception of impact of reforms in three infrastructure sectors of electricity 

(management contract model introduced in the year 2000) `telecom( basic and mobile 

telephone introduced in the period 1996 to 2000) in terms and roads (introduced in phases 

from 1996-2000 in Delhi was assessed in terms of quality, quantity, cost of service, overall 

level satisfaction in pre reform and post reform period on a scale of 1 to 5. The overall 

perception impact on the sectors is positive but with rider. Where as 85% respondents of 

the sample see positive significant impacts in telecom and roads, 60% people only favor 

electricity reforms.  Since I propose analogy between electricity and water sector the 

conclusion are not confirmatory but only exploratory.  The reforms have not performed in 

slums and have been rated very low by 20% of household.  The Reasons are many fold 

which also came in light in the focus group discussion.(TABLE  2 a,b,c) 

 

(ii)  Preference Reversal trends with introduction of price. 

The introduction of price attribute alters the choice selection option by the household in 

terms of preference reversals both positive and negative.  Where as 67% had support 

some form of the PSP in water and 32% support Govt. Control in the initial choice 

experiment, the introduction of the price attribute reduces the support to 52% and 48% 

respectively with people from slum area mainly opting for Govt. utility. Significantly 

management contract and corporation are only two models supported by the respondents 

when price bids are introduced. The results are an indication of preference reversal 

(Tversky  et al 1999). Given the choices these urban house hold mainly slums and 

unplanned areas indicate preference in ordering this choices in increasing level attribute 

quality but while using prices order differently. The comparative chart and table(2d,e 

)indicates both positive and negative preference reversal. The main reasons for shift are: 

• The sample by and large indicates preference in ordering these choices based on 

attributes but while using prices is ordering these preferences differently. 

• People from lower strata feel that they are entitled to free water supply from the 

state (Group Equity). 



• Households in unplanned and slum areas and there lower WTP indicates aspirations 

for entitlement of water from the state 

• The comparative chart indicates both positive and negative preference reversal. 

• The negative relationship also indicates that they expect the lower strata consumers 

may not have trust in the private utility that it will increase or improve the water 

supply in even after payments. 

 

DO RESPONDENTS CHARACTERISTICS EXPLAIN INSTITUTIONAL CHOICE 

An exploratory analysis is made to examine how the choice is related to socio economic 

characteristics of the respondents. The regression results indicate a very few variable 

mainly colony type, occupation and education. There may be a number of other variables, 

which may be of interest. However, many of these were co-related using co linearity and 

hence were not included in regression results. Regression results with expenditure on 

water/infrastructure as dependent variables and socio economic variables is independent 

were also having high amount of multi co linearity. The respondent characteristics reported 

in logit and probit are of significance and indicates preference heterogeneity of the colony 

type. Occupation and education strongly influence any decision of choice involving Private 

Sector Participation. The equations estimated accord established theoretical considerations.  

The significance of individual coefficient has been assessed with reference to there t 

statistic. The overall explanatory power of the model as assessed from McFadden R2 

having values between 0.2 to 0.4 can be considered adequate.  The log likelihood statistic 

which also explains explanatory power is significant. Theory provides some guidance in 

terms of expected signs of several of the above variable.  The interactions show the effect 

of various socioeconomic characteristics of the probably that a respondent reasons for 

choosing option of Privatization. 

The Impact of socio-economic variables in the introduction of model indicate : 

 

• Older residents are more likely to choose the no change in supply option than 

younger residents. This may be because younger residents may be less averse to 

changes in their living environments; 

• Income and gender were not significant determinants of option choice.  



• WTP has the opposite sign to what might be expected on a priori theoretical 

grounds, given that the base option is generally the cheapest option.  

WTP should have a positive sign as respondents should pay more if they are satisfied by 

reforms.  The sign of this is however, ambiguous. Bequest motives would be expected to 

induce a positive coefficient, however, houses having higher education may have tendency 

to pay less because of the debate on private sector participation and its media co notated 

ramification in overall policy context leading to lesser WTP. The choice experiment on the 

institution model of delivery breaks the myth that PSP is not favored by population 

especially the poor 

The results of the study provide preliminary empirical evidence on the perception of 

consumers on the selection of the best delivery option in water sector. The findings suggest 

that commonly held view that the water sectors operating at unacceptable levels of 

inefficiency and stress conditions do not automatically favor radical sector reforms in 

capital city of India. This indicates that the debate of public or private sector involvement 

without significant efficiency improvement is not going to alter the situation. The need 

therefore is that it is the efficiency improvements which can help in water become more 

accessible and more affordable. Major improvements in the operation of the sector whether 

by public or private are the real needs. However, weaknesses of institution contribute to 

explain the large share of problems in the sector. The findings in a nutshell supports the 

commonly held view that India’s major water sector utilities operate at unacceptable level 

of inefficiency but may surprise the solutions normally suggested by policy planners of 

complete introduction of private sector participation in water sector which is negated by 

our consumer survey and statistical results. 

 

CONCLUSIONS: REFORMING URBAN WATER SECTOR REFORM 

 

The study presents an econometric analysis of choice of water institutions insights into response of 

consumers to exogenous changes. The paper contributes to the scant literature on estimation of 

impact of infrastructure reforms and application of these reforms in water sector to draw analogies. 

The results indicate that there is positive and significant impact of reforms and they in turn can help 

in selection of the institutional delivery mechanism in water sector. The results may be an 

indication of preference reversal. Instead of full privatization, it is better to go for PSP and promote 



public private community partnership so that strength of all parties and all stakeholders could be 

utilized. Partnership between communities, self help groups, local government and service provider 

is important in creating Public Private Partnership model of delivery in water infrastructure like 

management contracts which can provide efficient solution and can lead to a path of high degree of 

PSP in the longer time frame in a developing country context. 

                                                                   …………
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Table 1 SOCIAL, ECONOMIC AND ATTITUDINAL 
CHARACTERISTICS OF RESPONDENTS 

 
 
 
 
Independent Variable Mean 
 Average Planned Unplanned 

Non-slums 
Male/Female 60/40   
Average age of the respondent 40.116   
Average household size 5.35   
Ownership of house 12.10   
Number of rooms 2.396   
Monthly Household Expenditure Rs.9804.4 

(US $ 210) 
Rs.14100 
(US $ 313) 

8994 
(US  $199.8) 

Expenditure on Infrastructure/ month   Rs.1916 
(US $ 42.5) 

Rs.1976 
(US $ 43.9) 

Rs.1535 
(US $ 34.1) 

Expenditure on water Rs.142.48 
(US $ 3.1) 

Rs.182.43 
(US $ 4.2) 

Rs.166 
(US $ 3.4) 

% of people favoring Electricity 
reforms 

58%   

% of people favoring roads reforms 86%   
% of people favoring Telecom reforms 88%   
Willingness to pay  Rs.199.69   
 
 
 
This table summarizes all the variables that are important for socio-economic analysis and 
were significant in any of the models. The statistics of the variables presented in this table 
reveals some interesting socio economic profile of the urban population of the area.  



Table 2 :  PERCEPTION ON SATISHFACTION OF INFRASTRUCTURE 
SERVICES 
 
 
a. PERCEPTION ON SATISHFACTION OF WATER SERVICES 
 

9 16 40 14 21 100
9.0% 16.0% 40.0% 14.0% 21.0% 100.0%

8 40 33 4 85

9.4% 47.1% 38.8% 4.7% 100.0%

4 20 16 10 15 65
6.2% 30.8% 24.6% 15.4% 23.1% 100.0%

13 44 96 57 40 250
5.2% 17.6% 38.4% 22.8% 16.0% 100.0%

planned

unplanned(non-slum)

unplanned(slum)

Colony_type

Total

Very
Poor Poor Moderate Good

Very
Good

INDEX_SCALE

Total

 
 
 
 
b. PERCEPTION ON SATISHFACTION OF ELECTRICITY REFORMS 
 

4 1 23 65 7 100
4.0% 1.0% 23.0% 65.0% 7.0% 100.0%

17 1 22 44 1 85
20.0% 1.2% 25.9% 51.8% 1.2% 100.0%

20 6 22 17 65
30.8% 9.2% 33.8% 26.2% 100.0%

41 8 67 126 8 250
16.4% 3.2% 26.8% 50.4% 3.2% 100.0%

planned

unplanned(non-slum)

unplanned(slum)

Colony_type

Total

Very
Poor Poor Moderate Good

Very
Good

IMPELEC_SCALE

Total

 
 
 
c. PERCEPTION ON SATISFACTION OF TELECOM REFORMS 
 

1 3 39 57 100
1.0% 3.0% 39.0% 57.0% 100.0%

5 10 60 10 85
5.9% 11.8% 70.6% 11.8% 100.0%

6 2 8 26 23 65
9.2% 3.1% 12.3% 40.0% 35.4% 100.0%

12 2 21 125 90 250
4.8% .8% 8.4% 50.0% 36.0% 100.0%

planned

unplanned(non-slum)

unplanned(slum)

Colony_type

Total

Very
Poor Poor Moderate Good

Very
Good

IMPTEL_SCALE

Total

 



PREFERENCE OF CONSUMERS FOR PSP 
 
CHOICE OF CONSUMERS WITH ATTRIBUTES ONLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHOICE OF CONSUMERS WITH ATTRIBUTES AND PRICE ONLY 
 
 
 
 
 
 
 
 
 
 
 
 
 
PREFERENCE REVERSAL OF CONSUMERS WITH PRICE INTRODUCTION 
 
 

 
 

8 23 21 8 40 100
8.0% 23.0% 21.0% 8.0% 40.0% 100.0%

6 20 20 12 27 85
7.1% 23.5% 23.5% 14.1% 31.8% 100.0%

8 14 9 4 30 65
12.3% 21.5% 13.8% 6.2% 46.2% 100.0%

22 57 50 24 97 250
8.8% 22.8% 20.0% 9.6% 38.8% 100.0%

planned

unplanned(non-slu

unplanned(slum)

Colony_typ

Total

BAU Corporatisation
Management

Contract ConcessionDivesture

RANK_1

Total

13 24 30 13 20 100
13.0% 24.0% 30.0% 13.0% 20.0% 100.0%

18 19 33 8 7 85
21.2% 22.4% 38.8% 9.4% 8.2% 100.0%

26 19 13 2 5 65
40.0% 29.2% 20.0% 3.1% 7.7% 100.0%

57 62 76 23 32 250
22.8% 24.8% 30.4% 9.2% 12.8% 100.0%

planned

unplanned(non-slum

unplanned(slum)

Colony_type

Total

BAU Corporatisation
Management

Contract Concession Divesture

RANK_2

Total

8%
13%

23% 24%
21%

30%

8%
13%

40%

20%

Choice With Attributes Choice With Price

BAU
Corporatisation
Management Contract
Concession
Divesture



 
 
Table 3 EXPLANATORY VARIABLES USED IN ESTIMATING CHOICE 
PROBABILITY OF WATER DELIVERY OPTIONS 
_________________________________________________________________________ 
        
Independent Variable       DESCRIPTION (MEAN)  
_________________________________________________________________________ 
COLONY TYPE     COLONY_T     0.74 
(DUMMY 1= PLANNED, 2= UNPLANNED.3= SLUM)  
 
AGE           AGE      40.11  
 
EDUCATION         EDU     12.10 
  
EXPENDITURE ON INFRASTRCTURE         INF_EXP           1916.08 
(EXPENDITURE ON ELECTRICITY, 
 WATER,TELEPHONE,CABLE,GAS  
PERMONTH IN RUPEES)   
 
HOUSEHOLD WATER EXPENDITURE IN RS.    WATER_EXP                       182.43 
 
INDEX OF LEVEL OF SATISFACTION    INDEX_PRW   3.047 
IN WATER                       
 (PRESENT SATISFACTION IN WATER     
SERVICES ON SCALE OF 1-10 IN  
QUANTITY,QUALITY,TIMING,PRESSURE, 
COST OF SERVICES, COMPLAINT HANDLING )   
 
INDEX OF LEVEL OF SATISFACTION   AWCIET                   1.44 
IN ELECTRICITY (PRESENT SATISFACTION  
IN ELECTRICITY SERVICES ON SCALE  
OF 1-5 IN QUANTITY,QUALITY,TIMING, 
COST OF SERVICES, COMPLAINT HANDLING 
 
INDEX OF LEVEL OF SATISFACTION   IN ROADS      AWRD_IND                2.221 
(PRESENT SATISFACTION IN ROADS 
SERVICES ON SCALE OF 1-5 IN  
QUANTITY,QUALITY, COST OF SERVICES, COMPLAINT HANDLING 
 
INDEX OF LEVEL OF SATISFACTION  IN TELECOM   AWTEL_IN           2.80 
(PRESENT SATISFACTION IN TELECOM 
SERVICES ON SCALE OF 1-5 IN  
QUANTITY,QUALITY,TIMING, 
COST OF SERVICES, COMPLAINT HANDLING 
 
WILLINGNESS TO PAY IN RUPEES               WTP         199.30 



 
 
Table 4 RESULTS FROM THE ESTIMATION OF FACTORS 
INFLUENCING THE CHOICE OF DELIVERY OPTION THROUGH PROBIT 
AND LOGIT MODELS USING LIKELIHOOD ESTIMATES.  
______________________________________________________________________ 
Dependent Variable:  PRIVATISATION 
______________________________________________________________________ 
           Probit            Logit 
Independent Variable             (MLE)           (MLE)  
______________________________________________________________________ 
COLONY TYPE (COLONY_T)    -0.742(-2.749)                       -1.11(-2.244) 
  
AGE         -0.014(-1.779)*           -0.024(-1.79)* 
 
EDUCATION (EDU)        0.068(2.112)                         0.126(2.214) 
 
INFRA EXPENDITURE (INF_EXP)   0.00026(2.130)              0.0004(2.063) 
 
WATER EXPENDITURE (WATER_EXP    -0.0027(-3.176)              -0.0047(-3.023) 
 
LEVEL OF SATISFACTION (INDEX_PRW)      -0.2593(-2.85)               -0.400(-2.512) 
 
LEVEL OF SATISFACTION (INDEX_PRE)       8.631(1.949)                  15.58(2.03) 
 
LEVEL OF SATISFACTION (INDEX_PRR)       0.471(1.886)                  0.756(1.771) 
 
LEVEL OF SATISFACTION (INDEX_PRT)       0.251(1.413)**           0.471(1.545)** 
 
WILLINGNESS TO PAY (WTP)           0.0046(3.936)             0.0078(3.78) 
   
Number of observations    250   250  
Degrees of freedom   
Significance level Single, Double asterisk denote significance at 10%  and 20%   
Percent correctly predicted 
Log-likelihood value      -  -125.65  -125.31 
Pseudo R-squared                          0.24530  0.24732 
LR statistics      -  -166.47  -166.49 
Critical chi-square     82.35    
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