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PREFACE
 

A.I.D. Is pleased to share with you accounts of initiatives being taken by local urban 

communities to plan, finance, and deliver basic urban services. In doing so, these 

communities are uncovering f.alse, preconceived beliefs that have restrained more widespread 

action In meeting the challenge of urban growth. Two of those beliefs are that low-income 

households cannot afford and will not pay for basic infrastructure services such as potable 

water and sewerage connections, and that they cannot pay for those services at levels which 

allow service providers-the municipality or he water/sewer authority--to recover their 

recurrent and investment costs. 

The two studies presented in this report illustrate the fallacy of these beliefs. They represent 

only a few of many examples of poor urban communities that need basic services and are 

willing to pay for them. 

The first study describes the design, application, and analysis of a soclo-economic survey to 

determine a soclo-economic survey to determine willingness and ability to pay for residential 

water and sewerage connections. The survey was conducted by the municipal water authority 

of Quito in ten low-income urban neighborhoods In Quito, Ecuador. The analysis clearly 

establishes residents' willingness and ability to pay for residential infrastructure services. The 

total cost of financing the connection and monthly consumption charges is less than most 

residents currently pay to private water vendors for less--and lesser quality-water. A 

significant added benefit is that these connections to municipal services greatly increase, by 

as much as one-fourth to one-third, the households' property value, thereby creating wealth 

among residents of low-income urban neighborhoods. 

The second study analyzes cost recovery mechanisms to recoup investment and recurrent 

costs for water and sewerage services. In this case, too, there Is more room for solving 

infrastructure service deficits than widely believed. In the case of Ecuador, adequate action 

is already permitted by existing municipal legislation to recover costs and to permit municipal 

infrastructure agencies to manage their resources as commercial, albeit not-for-profit, 

enterprises. By initiating innovative financial instruments to help residents finance domestic 

infrastructure connections, local governments may protect both their own capital and the 

income of the low-income borrower from the destructive effects of high, persistent inflation. 

The ability and willingness of low-income households to pay, combined with the availability 

of a feasible financial instrument, create a viable solution for increasing the coverage of basic 

infrastructure services in urban areas, even during periods of rapid urbanization. 

vii 



A.I.D. hopes that this report will aid local governments, technical organizations, and other 
donor agencies in their analyses and solutions to the challenges of urban growth and the 
alleviation of poverty. 

Charles Costello 	 William H. Ya er 
Director 	 Director 
USAID Mission to Ecuador 	 USAID Regional Housing and 

Urban Development Office 
for South America 
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EXECUTIVE SUMMARY
 

This document covers the reports on tasks 1and 3 of the first phase of a technical assistance 

plan for the drinking water and sewerage segments being carried out by the U.S. Agency for 

Ecuador and the Regional Housing and UrbanInternational Development Mission to 
Development Office/South America as part of the supplemental program to the Housing 

The field work on these tasks was done in Ecuador in lateGuaranty Program in Ecuador. 

1989 and early 1990. The objective of task 1 was to develop a methodology for a
 

socioeconomic data survey to determine ability and willingness to pay for drinking water and
 

sewerage systems; the objective of task 3 was to develop a plan for recovering the cost of
 

investment in these systems and in infrastructure projects.
 

Task I involved the use of direct and indirect methods, both observational and hypothetical,
 

to estimate the benefits accruing from public and semipublic works and to determine the
 

willingness to pay for drinking water and sewerage services In Quito.
 

First, the implicit price of having drinking water and sewerage service was obtained from a 
a housing unit that had these services. Thisregression analysis of the additional value to 


price isan estimate of what people are willing to pay for access to these services.
 

Second, a contingent valuation differential was calculated for housing units with and without
 

water and sewerage services. This differential is the difference betweer. the value of housing
 

units without these services and the value that people estimated these 'unfts would have with
 

connections.
 

Third, ademand equation based on the amount of drinking water people actually consumed
 

and paid for was used to estimate the responsiveness of quantity consumed to changes In
 

water prices and income.
 

Fourth, a contingent valuation was used to estimate willingness to pay from what people
 

expressly stated they were willing to pay per month for drinking water and sewerage.
 

The contingent valuation estimations were based on survey data obtained by the auction 

This method asks a series of questions that simulate the bargaining mechanismsmethod. 

in a market setting to closely approximate what the respondent would be willing to pay.
 

Each question suggests a larger amount, until the respondent expresses an unwillingness to
 

pay.
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In general, estimates of the willingness to pay, whether obtained through direct or indirect 

methods, were far greater than the rates currently charged. These were the specific findings: 

water* The availability of a connection to the public drinking and 

sewerage systems increased the estimated value of a housing unit by 

$1,3631. 

The contingent valuation differential for water service was $882 and 

for sewerage service was $1,489. 

The responsiveness of drinking water demand to changes in the price 

of water and family income was relatively small. A price increase of 

10 percent would reduce consumption by only 1.4 percent. A 10 

percent increase in family income would increase consumption by 

only 3.3 percent. 

Based on contingent valuation, the average willingness to pay for 

per cubic meter, compared withdrinking water was about $0.43 

$0.06 to $0.22 per cubic meter charged by the public system. The 
was $0.79average willingness to pay for sewerage service per 

month. 

Task 3 involved the study of the current financial situation of three Quito companies, the 

and their accounting methods and procedures. In
legal foundations of their operations, 

general, investment funds come from donations and transfers from the government budget 

or from domestic and foreign credit. Operat;n 9 under the erroneous conception that 

donations and transfers have no opportunity costs, the companies tend to invest these 

resources in a less efficient manner than those generated from credit. 

The Municipal Regulations Law, under which these companies operate, does not clearly 
.stablishesstipulate that fees can be charged to recover Investment costs. However, the law 

from fees cannot exceed the operation and maintenance costs of providingthat revenues 
drinking water and sewerage services. This has been interpreted to exclude the recovery of 

investment costs. 

The belief is still widespread in Ecuador that water Is a social good to be subsidized by the 

national government, and that the people in communities receiving the services cannot pay 

for them. The results of task 1 indicated unambiguously that those surveyed in the ten 

barrios are both able and willing to pay for drinking water and sewerage services. 

Throughout this report, the US $ eouivalents were used in place of the local currency. 
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Sixty percent of the people surveyed paid an average of $4.31 per month, or $1.08 per 

cubic meter, to purchase four cubic meters of water from tankers. The new fees proposed 

by the Municipal Drinking Water Company of Quito would provide 50 cubic meters per 

month for $4.31. Assuming that people connected to the system would consume 20 cubic 

meters per month, their payments for water used would be only $1.20 per month, leaving 

$3.07 per month to cover the cost of the system. 

Municipal companies in other Latin American cities have shown they can cover the costs of 

operation, maintenance, administration, debt service, and a substantial part of Investment 

requirements with their own revenues, without subsidies or donations from the government. 

From the records of companies with an acceptable means of measuring consumption, it 

appears that approximately 20 percent of the users consume about 60 percent of the water. 

In general, this group consists of high-income households, businesses, and industry, and in 

many cases contributes up to 80 percent of revenues. Fee structures are based on this fact. 
usersIn the case of the Municipal Drinking Water Company of Quito, 27 percent of the 

consume 54 percent of the water and contribute 64 percent of the revenues. In the case 

of the Public Municipal Telephone, Drinking Water, and Sewer Company of Cuerca, 16 

percent of the users consume 52 percent of the water and contribute 60 percent of the 

revenue. 

users have high levelsThese cross-subsidies are made possible by the fad that high-income 

of consumption, while low-income users have low consumption levels. If the marginal cost 

of future projects, which is always greater than historical accounting costs, Is charged to the 

high consumers, the surplus resources generated can be used to provide a subsidy to low

income, low-consumption households. 

Fees for drinking water are extremely low. In Quito, they range from $0.06 to $0.22 for 

residential users and from $0.11 to $0.37 for industrial users. In Cuenca, they range from 

$0.02 to $0.14 for residential users and from $0.09 to $0.20 for industrial users. With such 

low fees, companies are forced to meet their commitments with subsidies and with revenues 

not derived from providing service. For example, they receive 10 percent of the 

telecommunications accounts, which makes them dependent on another entity and limits 

their financial autonomy. 

The interpretation of the fee policy established in the Municipal Regulations Law has led to 

financial inefficiency since revenues do not even cover the cost of providing the services, let 

alone the depreciation of assets at historical cost. 
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1.1 

Chapter 1 

INTRODUCION 

The U.S. Agency for International Development Mission to Ecuador (USAID/Ecuador) and 

the Regional Housing and Urban Development Office/South America (RHUDO/SA) are 

currently implementing the National Shelter Delivery System (NSDS)Program (518-HG-007), 

as part of the Housing Guaranty Program in Ecuador. The objective of this component is 

to finance urban improvement, especially drinking water and sewerage systems, in established 

low-income communities lacking these services. 

The institutions participating in the program are the Central Bank of Ecuador (Banco Central 

del Ecuador-BCE), the Ecuadorian Development Bank (Banco Ecuatoriano de Desarrollo-

BEDE), and the municipalities and their water and sewerage companies that must construct 

and administer the urban improvement projects. BCE manages the technical assistance 
Housing (Fondo Financiero de laactivities of the program and the Financial Fund for 

Vivienda-FFV), the agency that provides discounts through financial intermediaries to eligible 

BEDE provides technical and financial assistance tohousing and infrastructure projects. 
to themunicipalities for infrastructure projects and is the financial Institution with access 

Ecuadorian Sanitary Works Institute (Instituto Ecuatoriano de Obras Sanitarias-IEOS), which 

establishes standards and guidelines for water and sewerage systems, analyzes their 

environmental impact, and constructs and administers them in rural areas and small 

municipalities. 

Technical Assistance Plan for the Drinking Water 

and Sewerage Segments of the NSDS Program 

USAID/Ecuador developed a two-phase technical assistance plan for the drinking water and 

sewerage segments of the NSDS Program: the first io include six tasks for the short term, 

the second to include four tasks for the medium term. 

1.1.1 	 First Phase 

Task No. 1 	 Develop a methodology for a socioeconomic data survey and 

an analysis of ability and willingness to pay. 

Task No. 2 	 Review and issue technical norms and standards. 

1 



1.2 

Task No. 3 	 Develop a plan for cost recovery of investment in 

infrastructure projects and drinking water and sewerage 

systems. 

Task No. 4 	 Develop a methodology for the technical, economic, and 

financial evaluation of infrastructure projects. 

Task No. 5 	 Apply evaluation criteria and procedures to
 
infrastructure and drinking water and sewerage
 
projects in low-income communities.
 

Task No. 6 	 Develop project monitoring and evaluation systems. 

1.1.2 	 Second Phase 

Task No. 7 	 Develop institutions for the financial administration of drinking 
water and sewerage systems. 

Task No. 8 	 Hold a workshop on project evaluation methodology. 

Task No. 9 	 Hold a workshop on the financial administration of water and 

sewerage companies. 

Task No. 10 	 Hold a workshop on organizational development techniques. 

This report covers the completion of tasks 1 and 3. A study in late 1989 and early 1990 

by Julian Velasco and Associates and the Center for Survey Research (Centro de Estudios 
Jorge Alfredo Infante, an economist, completedy Datos-CEDATOS) focused on task 1. 


task 3 in early 1990. Both tasks were carried out under the auspices of the Water and
 

Sanitation for Health (WASH) Project. 

Task 1 Objectives 

Implement and process surveys designed to gather the data required 

to estimate willingness to pay in the targeted urban centers. 

the willingness to pa-; of the target population of each city, 

using both direct methods (contingent valuation) and Indirect methods 

(calculation of the quantity consumed and the price actually paid). 

,Estnate 
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1.3 

Generate demand projections derived from estimated functions and 

population projections. Del'Ine eligible cities and sites. Design the 

size of the projects based on demand projections. 

Prforn economic evaluations of the projects by using cost-benefit 

and other models consideredanalysis and by applying SIMOP 

appropriate for each case. The benefits are those obtained from the 

estimated willingness to pay. 

Evaluate technical alternatives for drinking water and sewerage 

systems tht -ugh cost-benefit analysis. 

Design or redesign fee systems for drinking water and sewerage 

services, based on the demand and marginal cost functions calculated 

in another activity of the project. Consider the criteria of efficiency 

and equity. 

Task 	3 Objectives 

Provide municipal compa:nies and municipalities with techniques for 

the effective implementation of investment and operating cost 

recovery systems. These techniques will include special improvements 

taxes, fees, and other methods to increase the financial autonomy of 

the water and sewerage and infrastructure companies. 

* Implement financial systems and legal procedures for the recovery of 

Investment and operating costs taking inflation into account. 

0 	 Quantify and evaluate the effect of recovering investment and 

operating costs through fees. This requires an alternative for the 

recovery of investment and operating costs at real rates of return. 

The two chapters that follow describe the conceptual framework and the results of tasks 1 

II of the report contains extensive appendices that provideand 3, respectively. Volume 
greater detail. 
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2.1 

Chapter 2 

SOCIOECONOMIC SURVEY AND WILLINGNESS TO PAY ANALYSIS 

Conceptual Framework 

A fundamental problem in the cost-benefit analysis of public projects is the quantification of 

benefits received by the community. When goods or services are traded freely in efficient 

private markets, their prices reflec' true economic benefits to the people that purchase and 

consume them. But there are situaions in vhich goods are provided by the public sector 

because they would create a monopoly for the private sector. Drinking water and sewerage 

systems are examples of goods that would evolve into monopolies If the private sector were 

allowed to provide them without regulation. 

True public goods, by their very definition, cannot have an established free market price, 

without which it is difficult to determine the true economic benefit to the people who 

consume them and how much they should be charged. Therefore, it is necessary to resort 

to methods of economic analysis that use willingness to pay as the me&m5 to estimate benefits 

and design economically efficient fee structures. 

2.1.1 Estimating the Benefits of Publicly Provided Goods 

Several methods may be used to estimate the benefits of public sector projects, depending 

on such factors as the kind of project, its location, and available facilities. The methods 

described in this section are applicable especially to municipal development projec,3 in areas 

such as drinking water and sewerage, public roads, neighborhood Improvement, recreational 

parks, pollution control, and solid waste treatment. 

The two principal methods of measurement are the physical-mechanical method and the 

behavior method. 

The first, without foundation in economic theory but used with some frequency, relates 

benefits to certain characteristics in a mechanical manner. One example, applicable to 

drinking water projects, is estimating the demand for water by applying Indices to variables 

such as the number of toilets, showers, or sinks, or the frequency of baths. 

The second type links a project and its effects through the analysiE of human behavior. This 

type is most used by economists and other social scientists because It is rooted in economic 

theory. Following the classification of Mitchell and Carson, behavior methods are divided 

into: 

5 



* Direct/observed metflods 
* Direct/hypothetlcal methods 
* Indirect/observed methods 
* Indirect/hypothetical methods 

Direct/observed methods are seldom used. They apply In situations in which, for example, 
For the outcome to be a valida community decides by vote on the amount of a fee or tax. 


measure of benefits, the electors should be able to vote for various levels of the tax or fee,
 

before arriving at the appropriate one. The method is unsuitable for measuring public goods,
 

but is sometimes used in the area of semi-public goods.
 

Direct/hypothetical methods ask those affected by a project about its positive or negative
 

impact. The use of these methods has grown Inrecent years because they are rather precise
 

in measuring willingness to pay. Many researc studies conducted In the 1980s showed that
 

Initial doubts about a possible bias in the responses of those Interviewed were not valid.
 

Indirect/observed methuds are based on observation of the man',-t and are highly valid when 

the benefits can be inferred indirectly. The hedonic price method, frequently used to 

estimate the willingness to pay for each of the characteristics of a durable good, is an 

When applied to dwellings, the value of each additional unit of construction andillustration. 

the availability of drinking water, sewerage, and electrical services, for example, can be
 

estimated by means of a multiple regression model.
 

Indirect/hypothetical methods are similar, except that they ask what the assigned value would
 

be instead of observing the real behavior of the variables. Using the above example, the
 

benefits of the characteristics of a housing project could be estimated by asking potential
 

beneficiaries how much they would be willing to pay for various kinds of housing, each with
 

different groups of characteristics.
 

Two of the methods used to estimate willingness to pay (WTP) In the drinking water and
 

sewerage survey conducted in Quito are discussed below. Volume II contains details of the
 

survey (Appendix A), and the criteria and design of the questionnaire, as well as the data
 

processing methods used (Appendices B and C). Appendices D through H provide further
 

information on the analysis.
 

2.1.2 Indirect/Observed Calculation: Hedonic Prices 

This method is used to assign values to the characteristics of durable consumer goods, 

primarily housing. Housing is not a homogeneous good: when consumers purchase a house 

they are paying for an assortment of features that differ in each unit of housing. Among 

these features are some associated with the physical structure, the quality of the materials, 

the availability of services, and the age of the construction. Other features related to the 
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characteristics of the lot and the neighborhood ,a Include the square frotage of the lot, 
oraccessibilty to the town center and other important places, and the level of -rowdlng 

population density in the neighborhood. 

Each family makes Its decision with its own preferences and with the restrictions Imposed by 

Its income level. These pi-eferences reflect the number of family members, the average age 

or the age of the head of the household, level of education, and socioeconomic status. For 

example, large Families, in general, prefer houses on large lots, preferring to sacrifice 

accessibility and move far from the town center. 

The market price of a housing unit (Pi) can thus be represented by a function of the kind: 

Pi f(X1, X2 ....Xn;Z1, Z2 ....Zm;F1, F2 ....Fs) 

where the variables X, Z, and F correspond respectively to the features of the physical 

structure, the lot and neighborho. and family characteristics. It can be interpreted as 

follows: the price of a unit of housing, Pi, d'!pends on its "n" physical features, (X1, X2...Xn), 

the "m" features of the land (Z1, Z2...Zm), and the "s"characteristics of the particular family 

(F1, F2... Fs). The functioi isa reduced form of the function of demand and supply and does 

not constitute a demand function. 

The price of the housing unit represented here is more than the price of the physical 

property and its attributes. It Is the sum of the services it provides. When neither price 

controls nor subsidies are a consideration, rents can be used as indicators of renter 

satisfaction because they are the amounts that the individuals are prepared to pay for the 

perceived benefits derived from their housing units. 

However, since it Is not always possible to obtain unbiased values from rents, especially in 

barrios where tenant-landlord relationships are more complex, It is more useful to use the 

value of the housing as estimated by the tenants. If the value of the housing unit can be 

related to the various attributes of housing by econometric techniques, the degree of user 
This iscalled the hedonic, or implicit, pricesatisfaction can be measured in monetary terms. 

of each characteristic of the housing unit. 

If the characteristics that explain the changes in housing prices can be identified, the Implicit 
aor hedonic prices of each one of the attributes in question can be obtained. Assuming 

linear relationship between the value of the housing (P) and Its attributes, the following 

equation with coefficients that would change for each socioeconomic group would result: 

P = B1 X1 + B2 X2 +...+ Bn Xn + C1 ZI + C2 Z2 +...+ CmZm + u. 

The coefficients Bi, Ci, corresponding to the implicit prices, indicate the change in value of 

the housing unit when the independent variable Xi or Zi changes in a unit; and "u" gathers 
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the effects that the nonspecified variables have on the rent. For example, assume that the 

relationship between the value of a housing unit and the size of the lot (X1) In square meters 

is P - 100 X1. The coefficient of 100 would be the value for which each home renter 

so that the renter would pay $100 for each square meterwould be willing to pay $1002; 
a benefit from the attributes ofincrease in the size of the lot, or, alternatively, would receive 

the housing unit equivalent to $100 per square meter. 

The values of the implicit prices can be estimated empirically through econometric methods 

using multiple regression. 

The implicit prices of housing characteristics, by reflecting market prices and what the group 

analyzed would be willing to pay, allow the quantification of the social benefits of different 

packages of attributes. Thus, the benefits of alternative housing solutions can be determined. 

Ifsome of the attributes of a housing unit do not turn out to be significant, this should not 
Rather, it indicates that otherbe interpreted to mean that they were considered worthless. 


features were the principal determinants of the choice made. if, for example, there are ver,
 

few housing units that do not have an independent bathroom, other attributes will determine
 

the value of the package of services offered by a particular housing unit.
 

2.1.3 Direct/Hypothetical Calculation: Contingent Valuation 

Direct estimate of willingness to pay by means of contingent valuation (CV) has been widely 

used in recent years to calculate the benefits of public and semi-public goods because, unlike 

the indirect method, it allows the quantification of thesr goods in all cases. It is based on the 

markets that should be valid and easily understood by thoseconstruction of hypothetical 
it is necessary to devote sufficient time and resources to theinterviewed. For this reason, 


preparation of questionnaires, to training those implementing the surveys, and to the surveys
 

themselves.
 

In applying the CV method, special attention must be paid to the biases that may arise when
 

responses reflect specific interests and not true preferences. To avoi these biases, two
 

messages must be communicated very clearly to the people being interviewed: that they will
 

be required to pay what they say they are willing to pay, and that the supply of the good or
 

service is contingent on the revealed preference, that is, that the provision of the good or
 

service is not a sure thing.
 

When the provision of the good is contingent on the revealed preference and interviewees
 

feel that, whatever their response, they will have to pay a set amount, they may name a
 

larger figure than they are really willing to pay, believing that In this way they will have a
 

2 Throughout this report, the US $ equivalents were used in place of the local currency. 
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greater chance of rcc iving the good or service. This would be the case, for example, when 

people believe that drinking water would be supplied at a fixed fee regardless of their 

response. They might then suppose that their wiliingness to pay a greater amount would 

give them a better chance of obtaining the service. 

When interviewees believe that the good or service is guaranteed or very probable, no -n:.ter 

what their response, and that they would be charged what they have offered to pay, another 

kind of bias is introduced. Respondents may express a wlllingnss to pay less than the true 

amount, believing that the service will reach their houses anyway. 

It is extremely important in developing the questionnaire and conducting the interviews to 

drive home the message that the obligation to pay is re!ated to the quantity offered and that 

the provision of the good or service depends on the preference revealed in the survey. Many 
prepared andresearch studies in recent years have shown that if a survey has been weli 

implemented, the CV method can reveal the true willingness to pay without biases. 

2.1.4 Contingent Valuation: Kinds of Questionnaires 

areThere are several ways to elicit unbiased responses. The princpal methods used 

described below. 

Open Questions. Individuals are asked directly how much they 

would be willing to pay for the good or service in question. This 

method is simple and easy to use but can lead to confusion or even 

rejection by those interviewed, especially if they are not familiar with 

the good or service to which they are assigning a value. 

Auction Method. This has been the most popular arid asks a series 

of questions, each one suggesting a larger amount until the 

respondent indicates an unwillingn.ss to pay. The interview closes 

with a question that asks for the respondent's final offer, which 

should be equal to or greater than the last amount stated affirmatively. 

The only drawback to this method is that an auction that begins at 

too low or too high a price could influence responses in the same 

direction. 

* Auxiliary Card. This method is an alternative to the auction. 

Respondents are shown a flash card with numbers from 0 up and are 
pay. Theasked to indicate the amount they would be willing to 

disadvantage here is that the amount the person has in mind might 

not appear on the card. 
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2.2 

The Referendum Method. Sometimes called the take It or leave 
it method, this requires a yes or no response to a randomly chosen 
price from a range of possible prices. The method has more 
disadvantages than advantages because, on the one hand, it requires 
a much larger sample since each group of prices is a subsample, and, 
on tie other hand, it does not utilize all the Information that could be 
obtained from the person interviewed. This makes the method very 
costly in relation to the benefits derived. 

Analysis of Results 

2.2.1 Willingness to Pay for Drinking Water: Implicit Prices 

The implicit or hedonic price method seeks to determine the value that people assign to 
public drinking water and sewerage services. It assumes that this value is manifested in the 
price differentials between housing units that have and do not have these services. 

The household survey found that the average estimated value of housing units connected to 
the public drinking water system (but not to the sewerage system) was $467 greater than the 
value of those that were not. The value of units also connected to the sewerage system was 
$1,585 greater than the value of those connected to neither the public drinking water nor 
the sewerage system. 

These averages establish the relationship between the value of the housing unit and the 
willingness to pay for public services, but they do not indicate the implicit prices of these 
services. These prices are obtained by regressions between the value and the characteristics 
of the unit, and between these characteristics and the availability of public services. These 
regressiors attempt to explain the variations in value on the basis of the size of the lot; the 
square footage of the housing unit; the tot' number of rooms, and the number of bedrooms 
and bathrooms; the age of the building; '-Po materials of the floor, wall, and roof; and the 
availability of public electricity, water, sewerage, and telephone services. 

Given that the features of a unit of housing are generally closely related, it is very unlikely 
that every one of these features enters into the determination of the Implicit price. The 
most dominant features are revealed by an iterative regression process. The first regression 
that was run included all the principal features of housing units which as a group explain 
26.4 percent of the total variation in the value of these units. However, only five variables 
turned out to be significant, given the high degree of correlation among those that were 
included. The results are summarized !n Table 1. 
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Table 1 

Implicit Prices of Housing Characteristics 

REGRESSION I REGRESSION 2 REGRESSION 3 

VARIABLE COEFFICIENT F COEFFICIENT F COEFFICIENT F 

12 UNIT SQUARE 5.2239 4.56 7.096 9.06 5.5978 10.87 

FOOTAGE 

13 # OF ROOMS IN 159.5803 4.54 222.049 10.40 159.0295 10.48 

HOUSING UNIT 

15 * OR BATHROOMS IN 727.1499 9.21 
HOUSING UNIT 

23 TELEPHONE SERVICE 16157770 7.12 1634.1781 7.22 707.2187 2.64 

AVAILABLE 

182 CONNECTED TO WATER 695 5545 2.30 1006.985 5.28 1022283 10 81 

& SEWERAGE SYSTEM 

REGRESSION CONSTANT -62,9442 0 01 361 7629 0.20 632.669 496 

COEFFICIENT OF DETERMINATION 26.4% 22.6% 23,5% 

150 16.3117 166F RATIO 

REGRESSIONS IN THE FORM 

Housing Value - a + b Square Footage + C # of rooms 

Subsequent regressions performed with smaller groups of variables sought the most 

significant ones (high F ratios) to explain an acceptable proportion of the variations in value 

(acceptable coefficient of determination). A superior model that was relatively simple was 

chosen to explain the value of the housing unit in terms of square footage, number of rooms, 

and availability of telephone, drinking water, and sewerage services. These variables explain 

23.5 percent of the variation and have acceptable levels of importance. With the exception 

of the variable "has telephone service," the probability of error in considering these variables 

as explanatory is less than 1 percent. 

The estimated coefficients indicate that people implicitly value each characteristic of a 

housing unit as follows: 

* Each additional square meter adds $7.46 to the value of the unit. 

Each additional room raises it by an estimated $212. 

The availability of telephone service adds an estimated $943. 
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The availability of a connection to the public drinking water and 

sewerage systems increases the estimated value by $1,363. The 

availability of these services individually did not yield satisfactory 

results in the regressions, given the high correlation between the two. 

Other features not included in the estimate of Implicit prices are* 
expressed in the regression constant, which indicates that the implicit 

prices begin to have an effect at an initial value of $844. 

a connection to the publicThe conclusion from these figures is that housing units with 

drinking water and sewerage systems have, on average, an estimated value of $2,430 more 

than units that do not have both these services. If other characteristics of a unit are also 

taken into account, these two public services contribute to an increase of $1,363 in value, 

which is thus the implicit price assigned to these services by this population. 

2.2.2 	 Willingness to Pay for Drinking Water:
 
Contingent Valuation Differential
 

Just as with the implicit pricing method, it was not possible to isolate willingness to pay for 

drinking water from willingness to pay for sewerage. The difference between the average 

value of housing units with and without these services can provide an approximation of the 

value people assign to them. 

The following 	chart shows the average values of housing units and the average differentials 

associated with the availability of the two services. 
Average No. of 
(in US$) Cases 

Value of housing unit 3,469 241 

Value of housing unit with only 
drinking water service 3,622 179 

Differential for drinking water 
882 174service 

Differential for sewerage and 
drinking water service 2,430 99 

The average value of all housing units in the survey was $3,469, the value of those with only 

water service was $3,622, and the value of those with only sewerage senice was $3,947. 

The average differential for water service, that is, the added value that people estimated the 

unit's would have if connected to this service, was $882. The differential was $267 for 25 

percent of the units, $667 for 50 percent of the units, and $1,333 for 75 percent of the 

units. 
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2.2.3 	 Willingness to Pay for Drinking Water Per Unit: 
Current Payment 

The two preceding sections have discussed willingness to pay for access to drinking water. 

This and the next section discuss willingness to pay for consumption of drinking water. 

The first method presented here seeks to determine the relationship between observed 

demand for homes with drinking water and prices, family income, and availability of 

sewerage. Although the size of the home influences the demand for water, the effect of size 

to a great extent Is considered in family income because a larger home generally has more 

wage earners, and therefore a larger income. 

People obtain water from various sources, sometimes paying for it, other times traveling to 

get it, and other times getting it free from a well, a public tap, or rainwater collection. To 

estimate willingness to pay, only cases in which water is paid for are considered. For the 

most part, those who bought water from public or private systems did not know the quantity 

they consumed monthly. The survey responses verified this: the average quantities reported 

were 5.4 cubic meters from public systems, and 3.9 cubic meters from private systems. 

These figures are clearly underestimated, representing adaily per capita consumption of only 

34.4 liters for a household with an average of 5.24 people. 

Faced with this problem, the best way to estimate willingness to pay is to compare the 

subgroup of homes that obtain their own water with those supplied by tankers. The latter 

have a monthly family income of $99, consume an average of 4.45 cubic meters per month, 

and pay $1.30 per cubic meter. 

The model used to determine the relationship between consumption, price, income, and the 

connection to a sewer system was a logarithmic regression of the type: 

Log (consumption) = a+ b log(price)+ c log(income)+ d availability of sewer 

where b is the price elasticity of demand, c the income elasticity, d the percentage increase 

in demand when there is a sewer system available, and a is the regression constant that 

represents factors that do not depend on the price, income, or availability of sewer service. 

The results of 	this regression were as follows (the F ratios appear in parentheses): 

Regression coefficient: 0.1540 
F Ratio: 6.31 
a = 0.7535 (2.03) 
b - -0.1388 (7.01) 
c - 0.3301 (10.69) 
d - 0.2650 (4.82) 
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The coefficients estimated with this regression indicate that the price elasticity of the demand 
for water Is -0.1388, that is, for each percentage point Increase In the price per cubic meter, 
the demand tends to decline by 0.1388 percentage points. If the pice of water were to 
increase by 10 percent, the demand would decrease by 1.4 percent. 

The income elasticity of the demand is 0.3301, indicating that for an increase of one 
percentage point in family income the demand for water increases by 0.3301 percentage 
points. An increase of 10 percent in family income would increase demand by 3.3 percent. 

The coefficient for connection to the sewer system is 0.2650, showing that if the unit is 
connected to the sewer system the demand for drinking water will increase 26.5 percent. 

The levels of significance for the F ratios are all acceptable because the margin of error in 
all cases is less than, or equal to, 3 percent. 

A difference in price on the order of 2,071.8 percent ($0.06) between water obtained from 
the public system and water obtained from tankers means that the difference in consumption 
should be on the order of 287.6 percent (2,071.8 x 0.1388). In other words, at a lower 
price of $0.06 per cubic meter, households that purchase water from tankers are willing to 
consume 17.25 cubic meters instead of 4.45 cubic meters. 

Table 2 presents demand correlated with various prices in accordance with the price elasticity 
of demand and assuming that family income remains constant. 

Besides buying water, some households also carry water home from other sources. Although 
this water does not have a monetary price, the Inconvenience and time in transporting It 
should be considered opportunity costs. To measure the relationship between the 
consumption of water that is not paid for and its opportunity cost, the time spent obtaining 
water was assigned a value proportionate to the average per capita family income of the 
population surveyed. Thus, the value of each minute spent on trips to and from the water 
source can be calculated. 

The data obtained show a clear relationship between the quantity of water consumed and its 
opportunity cost. The regression between the two variables indicates that there is a -0.51 
elasticity of consumption with respect to the opportunity cost, or that consumption grows 
at half the percentage rate that the opportunity cost (the time required to carry the water) 
declines. 
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Table 2 

Demand for Drinking Water In Homes 
that Purchase Water from Tankers 

PRICE ELASTICITY: -0.1388 
FAMILY SIZE: 5.2378 

Decline 
in Price 

Price 
(US$/M 3) 

Consumption* 
(M3/month) 

Supply* 
(It/person/day) 

1.30 4.45 28.3 
5.0% 1.24 4.48 28.5 

10.0% 1.19 4.51 28.7 
15.0% 1.13 4.54 28.9 
20.0% 1.09 4.57 29.1 
25.0% 1.04 4.60 29.3 
30.0% 1.01 4.64 29.5 
35.0% 0.97 4.67 29.7 
40.0% 0.93 4.70 29.9 
45.0% 0.90 4.73 30.1 
50.0% 0.87 4.76 30.3 
55.00/c 
60.0% 

0.84 
0.81 

4.79 
4.82 

30.5 
30.7 

65.0% 0.79 4.85 30.9 
70.0% 0.77 4.88 31.1 
75.0% 0.7, 4.91 31.3 
80.00/0 
85.0% 

0.72 
0.70 

4.94 
4.98 

31.5 
31.7 

90.0% 0.69 5.01 31.9 
95.0% 0.67 5.04 32.1 

100.0% 0.65 5.07 32.3 
200.0% 0.43 5.69 36.2 
300.0% 0.33 6.30 40.1 
400.0% 0.26 6.92 44.0 
500.0% 0.22 7.54 48.0 
600.0% 0.19 8.16 51.9 
700.0% 0.16 8.77 55.8 
800.0% 0.14 9.39 59.8 
900.0% 0.13 10.01 63.7 

1000.00/0 
1200.0% 

0.12 
0.10 

10.63 
11.86 

67.6 
75.5 

1400.0% 0.09 13.10 83.4 
1600.0% 0.08 14.33 91.2 
1800.0/o 
2000.0% 

0.07 
0.06 

15.57 
16.80 

99.1 
106.9 

2200.0% 0.06 18.04 114.8 

SOURCE: Household Survey, March 1990.
 
*This column shows the increase in water consumption that results from the
 
corresponding decline in the price of water.
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Putting together the households that pay a tanker and those that travel to obtain their water 

to determine the relationship between consumption and price (or opportunity cost) and 

income, it was established that the elasticity of consumption with respect to price (or 

alternatively the opportunity cost) is -0.1290. With respect to Income, it is 0.2627. These 

results strengthen the estimates already discussed on the price elasticity and the income 

elasticity of the demand for drinking water. 

Thus, the willingness to pay for water consumption Is clearly related to both quantity and 

family income, and judging by the real payment made by those who purchase water, the 

figure is much greater than what the population connected to the public drinking water 

system currently pays. 

2.2.4 	 Willingness to Pay for Drinking Water Per Unit: 
Contingent Valuation 

Willingness to pay using the contingent valuation method is estimated by what people 

expressly state they are willing to pay per unit of drinking water, expressed in tanks, cubic 

meters, or other units. Willingness to pay is assumed to be greater when the current level 

of consumption is less and the income level is greater. For these reasons, the relationship 

between willingness to pay and current consumption should be negative, while that between 

willingness to pay and income should be positive. 

For the CV method to be applicable, the people interviewed must know the value they are 

currently paying per unit and/or the current price. Ifthey do not know this, the figures they 

give as their willingness to pay may not be very accurate. For this reason, the population 

supplied by tankers lends itself best to evaluation by the contingent valuation method. Other 

consumers either do not pay for the water they consume and therefore do not know how 

much each unit costs, or, if they do pay, tiiey have no idea of unit costs because they have 

no water meters or meters that are not working. 

The average willingness to pay is $0.43 per cubic meter for all consumers and $0.50 for 

those who purchase water from tankers. This willingness to pay is far less than the $1.30 

per cubic meter that households currently pay the tankers, but much higher than the prices 

charged by the 	public drinking water system. 

The data from the survey did not yield satisfactory results for the relationship between 

willingness to pa) and consumption and family income. The expected relationships could 

neither be confirmed, nor discounted. This was due very likely to the fact that not enough 

price options per tank of water were presented to those surveyed. The first of these options 

(the lesser value) was very low in comparison with the amount that people are currently 
willing to pay. 
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2.2.5 Willingness to Pay for Sewerage Service: Implicit Prices 

Access to the sewerage system adds an implicit price in the same way as access to the 

drinking water system. As explained earlier, It was not possible to separate the implicit 

prices of the two services, but together they add $1,363 to the estimated value of a unit. 

Housing units with sewerage service appeared to have an average value $1,587 greater than 

those without. 

2.2.6 	 Willingness to Pay for Sewerage Service:
 
Contingent Valuation Differential
 

Because it was not possible to estimate willingness to pay by the implicit price method or by 

current payment, an alternative was to estimate the differential between the value of housing 
units with and without the service using the valuation of respondents that have it. 

The following chart shows the average values of housing units and the average differentials 

ascribed to having public sewer service: 
Average No. of cases 
(in US$) 

Value of the housing unit 3,468 241 
Value of the housing unit 

with only sewer service 3,947 112 
Differential for sewer 

service 1,505 103 
Differential for drinking 

water and sewer service 2,430 99 

According to the survey, the average differential in the value ascribed to sewerage service 

was $1,505. In other words, a connection to the system for housing units that do not have 

one would increase their value by an average of $1,489, according to the estimates of 

respondents who have the service. This differential was $533 for 25 percent of the units, 

$1,067 for 50 percent of the units, and $1,333 for 75 percent of the units. 

2.2.7 	 Willingness to Pay for Sewerage Service Monthly: 
Current Payment 

The willingness to pay monthly for sewerage service can be gauged from the amount 

households currently pay for wastewater removal. Households with a septic tank or latrine 

must pay for cleaning the tank or replacing the latrine as well as for repairs. The cost per 

month for this is equivalent to the minimum they would be willing to pay for sewerage 
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2.3 

service. The public system not only removes wastewater convenlenfly, but also improves 

hygienic conditions which people value. 

Data from the survey were not very reliable because of confusion in interpreting responses. 
The true monthly amount households pay for removal of wastewater could not be 

determined. Later surveys should provide sufficient data to establish, by means of 

regres. ions, the relationship between this true amount and family Income or at least the 
average monthly payment for removal of wastewater. 

2.2.8 	 Willingness to Pay for Sewerage Service Monthly: 

Contingent Valuation 

Willingness to pay monthly for sewerage service is usually determined by what people 
explicitly state. The average willingness to pay stated by households was $0.79 monthly, 

25 percent would pay up to $0.27, 50 percent up to $0.67, and 75 percent up to $1.33 
monthly. 

A regression between the monthly willingness to pay and family income determined, with 94 
percent reliability, that the income elasticity of willingness to pay was 0.25, that is, for each 

percentage point increase in family income, willingness to pay for sewerage service would 
Increase by 0.25 percentage points. The results were as follows: 

Independent variable: Log. of family income 
Dependent variable: Log. of monthly willingness to pay 

Coefficient of determination: 0.0277 
Intercept: 4.9830 t = 9.12 Significance = 0.00 

Slope: 0.2499 t = 1.91 Significance = 0.06 

Willingness to pay monthly for sewerage service tends to increase with family income but at 
a smaller rate, as indicated by the fact that the elasticity is greater than 0.0 but less than 1.0. 

Conclusions and Recommendations 

Willingness to pay estimates, whether obtained through direct or indirect methods, were far 
higher than current rates. The specific findings were: 

The availability of connections to the public drinking water and 

sewerage systems would increase the estimated value of a housing 
unit by $1,363. 

18 



The contingent valuation differential was $882 for water and $1,489 
for sewerage. 

The responsiveness of drinking water consumption to changes In the 
price of water and family income is relatively small. If the price of 
water were to Increase by 10 percent, consumption would decrease 
by only 1.4 percent. If family income were to rise by 10 percent, 
consumption would increase by only 3.3 percent. 

Based on contingent valuation, the average willingness to pay was 
$0.43 per cubic meter for drinking water, which is much higher than 
the public rate ($0.06 to $0.22 per cubic meter). Average willingness 
to pay for sewerage service was $0.79 per month. 
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3.1 

Chapter 3 

RECOVERY OF THE COSTS OF INVESTMENT 
IN INFRASTRUCTURE PROJECTS 

Analysis of the Legal Foundation of the Operations of Public 
Companies 

The legal status of municipally-owned utilities must underlie any system for recovering their 
investment and operational costs. In Ecuador, the legislation that provides the foundation 
for the operations of municipal utility companies is the Municipal Regulations Law. This 
chapter analyzes the implications of this law in the Ecuadorian context and may help in 
sugge,,ting similar research in other settings. 

3.1.1 	 Title II: Municipal Administration 

Chapter 1. 	 Functions of Municipal Administration. The following sections and articles 
are relevant: 

Section 2a. Functions
 
Paragraph 3. Public Services
 

Article 163. "Concerning matters of public service, the municipal administration is 
authorized to: 

c) Provide drinking water and sewerage services to residents In its jurisdiction; 
e)Charge property owners for the installation of electricity and drinking water 
connections and the necessary repairs to the streets and sidewalks..." 

Chapter II. 	 Administrative Structure. The following sections and articles are relevant: 

Section 2a. Municipal Companies
 
Paragraph 1 Formation of Companies
 

Article 194. "A municipality may establish public companies for the provision of 
public services..." 

Article 195. "The public companies will be established pursuant to the provisions of 
this law and their capital will consist of contributions from the respective municipality, 
either in assets or budgetary allocations..." 
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Paragraph 2. Definition of Governing Bodies 

*Thepublic municipal company is an entity Incorporated by ordinance,Article 197. 

with autonomy over administration and assets, to operate on a commercial basis and
 

provide a public service for which a rate or price is charged and taxes are levied."
 

Paragraph 3. General Provisions
 

, theArticle 206. "In the case of the constitution of public municipal companies 

council will approve all fees to be charged for services provided, and no charges may 

be imposed without its authorization...." 

Article 210. "Each public municipal company 	will maintain its own accounting 
in such a way as to make clear Itssystem according to commercial criteria and .... 


costs of operation in providing public services and its financial position."
 

Discussion 

Article 163 assigns a municipal administration the responsibility for providing drinking water 

and sewerage services to people in its jurisdiction. Paragraph 2 states that the cost of 
194installing a drinking water connection will be borne by property owners. Article 

authorizes municipalities to establish public companies to provide public services. This article 

provides the legal foundation for the creation of the companies studied-EMAP-Q and EMA-

Q in Quito, and ETAPA in Cuenca. Article 195 states that capital for each company will 

Article 197 decrees that the municipalbe contributed by the respective municipality. 

company must be created by ordinance, with autonomy over administration and capital. 

of this article is the reference to operating on a
However, the most important part 

commercial basis and charging a rate or price, and levying the corresponding taxes for the 

public service provided. This should be interpreted to mean that the rate or price and the 

taxes should include all costs incurred in providing the services, Including investment. Thus, 

the recovery of costs should apply to this total. 

Article 206 establishes that fees may be set only with the approval of the municipal council. 
"according to

Article 210 establishes that the accounting system must be maintained 

commercial criteria" so that it is possible "to determine clearly and concretely the costs of 

operation in providing public services, and the financial position of the company." To 

comply with this article, companies must have a cost accounting system. 
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3.1.2 Title VII: Municipal Rates 

Chapter 1. General Provisions. The following articles are relevant: 

Article 397. "Municipalities may apply the tax rates for public services established 

In this law. They may also apply such rates for other public municipal services 

provided that the sum total generated by these rates maintains a relationship with the 

cost of producing these services. In this regard, it Is understood that the cost of 

production is that cost which results from the application of generally accepted 

accounting principles..." 

.... d) drinking water;Article 398. "Rates may be charged for the following services: 


.... k) sewerage system and piping..."
 

Chapter V. Rates and Fees for Drinking Water. The following articles are relevant: 

Article 407. "Municipalities will set such rates for drinking water as shall not exceed 

the cost of maintaining and providing the service..." 

Article 409. "....Municipalities shall charge fees for connection and reconnection, 

that do not exceed the cost of materials and labor for such service." 

Chapter VI. Rates for Sewer Service and Piping. The following article is relevant: 

Article 411. "Municipalities shall set, by means of ordinances, such rates for 

sewerage service and plpir, as shall not exceed the cost of maintaining and 

operating the service, and the charge shall be applied in proportion to the volume 

of drinking water consumed by each user." 

Discussion 

Article 397 establishes rates for the provision of public services that bear a relationship to 

the cost of production, and specifies that this cost should be determined by the application 
toof generally accepted accounting principles. Cost accounting Is absolutely necessary 


Implement this provision.
 

Article 407Article 398 authorizes charges for drinking water and sewerage services. 

stipulates that rates for drinking water shall not exceed the cost of maintaining and operating 

the service, that is, no profit margin or percentage of return may be included. However, 

depreciation of the revalued fixed assets should be included to prevent decapitalization of the 

companies and to generate reserve funds for the replacement of such assets. At the same 

time, Article 407 should be supplemented so that municipalities can Impose special 
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assessments, through ordinances, to recover the Investment and operating costs of specific 
projects, such as the Installation of secondary systems for the distribution of drinking water 
In specific sectors or banos. Article 409 authorizes the charging of fees commensurate with 
the actual cost of connection and reconnection of these services. 

With respect to sewerage service, Article 411 states, In the same way as for drinking water, 
that the rates may not exceed the cost of maintaining and operating the service. The 
comment made about Article 407 also applies to Article 411. Another poiicy established 
by this arucle is that the charges for sewerage service will be based on the volume of drinking 
water consumed by each user, a mechanism that is very acceptable. 

3.1.3 Title VIII: Special Improvements Taxes 

The following articles are relevant to the analysis of cost recovery: 

Article 415. 'The purpose of the special improvements tax is the real or 
presumptive benefit distributed proportionately to urban real property by the 
construction of any public work." 

Article 416. "A benefit to which the previous article refers exists, when a property 
is adjacent to a public project or is located within the zone of benefit or influence 
declared by ordinance of the respective council." 

Article 420. The following are established as appropriate for special improverrents 
taxes: .... (d) Sewer system projects;.... (I) Other projects that the municipalities 
specify by means of ordi.iances, subject to the pertinent legal decree." 

Article 421. 'The base of this tax shall be the cost of the project prorated among 
the beneficiary properties in the manner and proportion established in this law." 

Article 427. 'The total cost of the sewerage systems constructed in a municipality 
shall be paid entirely by the beneficiary property owners in the following manner: In 
the new developments the developers will pay the entire cost or will construct the 
needed systems on their own, and they will also pay the cost of, or will construct on 
their own, the subsewers that may be necessary for connection to the existing 
sewers. 

"In order to pay the total cost of existing sewers or of those that may be constructed 
Inthe future, the urban development ordinances will authorize a tax per square meter 
of useful land. 
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"When constructing new sewerage systems in urbanized areas or expanding existing 

sewers, the total value of the project will be prorated In accordance with the recorded 

assessed value of the beneficiary properties." 

Article 430. "For other projects decided upon by the municipalities, pursuant to 

Article 420, paragraph I), the total cost shall be prorated by ordinance." 

Article 439. "Eah municipality shall establish a fund with the proceeds of the 

Improvements taxes collected to be used exclusively for constructing new 

reimbursable projects, with the exception of the sums set aside to pay for the 

financial services to which the following article refers...." 

Article 440. "The municipalities may issue public municipal debt bonds or take on 

other forms of debt.... for the purpose of establishing the fund referred to in the 

previous article, setting aside the proceeds of the improvements taxes for the 

financial servicing of this debt." 

Discussion 

Article 415 clearly defines the special improvements tax. Article 416 establishes that the 

benefit to which Article 415 refers applies not only to properties that are adjacent to a public 

project but also to properties within a declared area of benefit or influence. A-ticle 420 

specifies the public works for which the special Improvements taxes are authorized and 

stipulates sewerage projects among these in paragraph (d). However, paragraph (I)leaves 

open the possibility of including other projects that the municipalities may designate by 

means of ordinance, among which may be drinking water projects. Notwithstanding this, 

It would be preferable if a paragraph were added to Article 420 clearly specifying that special 

permissible for the construction and expansion of infrastructureimprovements taxes were 

projects and drinking water systems.
 

Article 421 states that the basis of the tax is the cost of the project prorated among the 

beneficiary properties but in the form determined by the law. Article 427 provides this form, 

but only for sewerage projects. This article should be amended to include drinking water 

projects as well. If the paragraph suggested above Is not added to Article 420, the special 

tax for drinking water projects would be Included in paragraph (I)of the same article. Article 

430 establishes that their total cost will be prorated by means of an ordinance. 

Article 439 provides for a fund to be established with the proceeds of the special taxes to 

be devoted exclusively to the construction of new reimbursable projects. This fund is of the 

utmost Importance for the continuation of public works programs. Article 440 authorizes 

municipalities to issue bonds or contract debt for the formation of the fund. 
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3.2 

3.1.4 Title IX: Non-Tax Revenues 

Non-Tax Revenues from Capital. The following sections and articles areChapter II. 
relevant: 

Section la. Public Loans 
Article 455. "Municipalities have the authority to obligate themselves and to contract 

loans ...... 

Article 457. The following limits are also established for the public municipal debt: 

Installation of public reimbursable services will be limited by the 

be recovered in prices or rates towards the amortization of the
a) The loans for .... 

amount that can 
contracted debt within the loan period or the duration of the service 

b) The loans for the construction of public reimbursable projects with special 

improvements taxes will be limited by the financial possibility of retiring these loans 

within the contracted period with the proceeds of these taxes..." 

Discussion 

Article 455 authorizes municipalities to borrow money for the construction of public works 

when their own resources are not sufficient. The limits of public municipal debt are 

established in Article 457, which specifies that an amortization fee should be included in the 

prices or rates for installation of services, and that the loans for the construction of public 

projects with the special taxes will be limited by the financial possibility of
reimbursable 
amortizing the entire loan during the loan period with the revenues from the taxes. This 

provision thus guarantees the total recovery of the Investment. 

Analysis of Accounting Methods and Procedures 

The analysis of municipal budget accounting, cost accounting, and general accounting 

procedures that follows was performed to recommend modifications that would benefit the 

companies, and to help them establish the most appropriate systems and mechanisms for 

the recovery of their investment and operating costs. 

The accounting and budgeting offices report to the Finance Administration, which controls 

activities covered by the Comprehensive Financial Administration and Control Act (Ley 

There Is no manual covering internalOrganica de Administracion Financiera y Control). 


functions, procedures, and methods that govern or regulate these activities.
 

Accounting is the area most in need of strengthening. For example, because its functions 

are not coordinated with the needs of the Finance Administration, it does not produce 
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complete and timely data. There are no procedural manuals for accounting and budgeting, 
nor clear directives governing the flow of data and data reporting intervals. 

3.2.1 Budget Accounting 

An accountant ;s responsible for budget accounting. The method for recording accounts 

complies with the requirements of the Budget Act (Ley de Presupuesto) and uses the public 

sector expense classification codes. Revenue projections are based on collections for prior 

years from sources that may include the business activity itself, transfers (subsidies) from other 

entities, tax revenues, property income, and internal or foreign credits. 

Expenses are budgeted according to the program activities of each company. The principal 
expense areas are: 

* General Administration 
* Administrative Management 
* Financial Administration 
* Technical Administration 
• Public Debt 

Budgetary records are maintained according to the traditional system, and the budget is 

presented every quarter. Greater prior control over expenses and budgetary review would 

ensure the appropriateness and accuracy of authorized payments. 

3.2.2 Cost Accounting 

The theory of costs is central to quantifying the cost of producing goods and/or services. 

Although the nature of municipal service companies requires them to operate as nonprofit 

companies, their investment and operating costs are meant to be self-financed through 
revenues.
 

No cost accounting records have been maintained in the three municipal companies 

analyzed, but there are proposals to have a system up and running at the end of this year.3 

The municipal companies have isolated documentation in each of the departments and In 

the budgeting and accounting areas. The various forms used for reporting to accounting, if 

properly used and completed, could be entered Into computer systems and processed. The 

data would then serve as a base for the cost accounting program. 

3 Such cost accounting systems were implemented in EMAP-Q and ETAPA during 

1990. 

27 



No data are available that reflect costs by service provision and could serve In the preparation 
of studies and for decision-making. Costs are not assigned to cost centers but rather are 
summarized as total costs or are assigned by program, so that the accounting function isnot 
a useful tool for planning and decision-making. 

The cost accounting system should include investment costs, which make up the total effort 
and resources applied to the production of the service. Services provided by the municipal 
companies require a series of investments in which fixed and fluctuating prices are governed 
by the market. For example, the construction of a drinking water system would incur the 
costs of its collection system, transportation system, storage and treatment facilities, and 
distribution system. When the finished product, water, is produced, It is necessary to 
determine the costs of this production, including operating, maintaining, and administering 
the systkm. 

The assignment of costs against revenues collected during the same accounting period is a 
complex problem. It requires an accounting technique that wt'! provide for collecting, 
classifying, and prorating the components of costs according to the activities to which they 
relate. Costs are assigned to revenues collected during the same period and are part of the 
profit and loss statement for that period. The cost of investing In fixed assets will appear In 
the general balance sheet and will continually change as depreciation causes a revaluation 
of assets. 

3.2.3 General Accounting 

The accounting system, as of the time of this study, is a cash system that experiences 
considerable delays and records transactions in the conventional governmental accounting 
manner. The financial statements are inadequate and of little value in evaluating the 
administration of finances and planning and establishing policies. 

The statements do not contain ready data on expenses by line item or on the cost of 
collecting, transporting, treating, and distributing drinking water, and removing wastewater. 
This information can be obtained only by extensive arithmetic calculations and refei ence to 
numerous lists attached to the balance sheets and other documents. 

The location and division of the accounts do not allow proper identification of their nature 
nor of their importance for public, nonprofit, service delivery companies such as EMAP-Q, 
ETAPA, and EMA-Q. Asset accounts are grouped according to liquidity. Te most 
important asset accounts, by their nature, representation, and value, are the fixed assets 
because these are the foundation of the operations of these municipal companies. 
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3.3 Financial Analysis 

3.3.1 Municipal Drinking Water Company of Quito (EMAP-Q) 

EMAP-Q was established by municipal ordinance no. 2270 in July 1983, which replaced 
ordinance no. 1188. The governing body consists of the mayor of Quito, president; two 

city council members; the director of planning; the minister of finance or a representative; 

a representative of the national development council; the executive director of the IEOS or 

a representative; and the director of EMAP-Q (non-voting member). 

Among the functions of the company are to develop fee studies, which must be approved 

by the Municipal Council. and to obtain financing for the projects. 

Sources and Composition of Revenues 

Fees 

The fee structure is based on ranges of consumption from 15 cubic meters 
to more than 1,000 cubic meters per month, with a minimum of $0.41 for 

up to 15 cubic meters, so that the average price rises from $0.03 to $0.09 

per cubic meter for consumption of 1,000 cubic meters. In this way, the 

larger consumers subsidize the smaller consumers, who in general are from 
low-income families. 

The following figures for residential service were obtained from billing data 

and fees in effect in November 1989. Users who consume up to 29 cubic 

meters monthly represent 24 percent of the users but only 7.4 percent of 

total consumption and 5 percent of total billing. On the other hand, users 
who consume more than 100 cubic meters per month represent 8.7 percent 

of the total users, but 27.7 percent of total consumption and 36.8 percent 

of total billing, which supports the assumption that the cross-subsidy plan Is 

working, at least theoretically, given that only about 40 percent of residential 

users have water meters and consumption is estimated for the rest. 

Another form of cross subsidy is established by the classification of users by 

type: residential (94.6 percent), commercial (3.7 percent), industrial (0.5 

percent), and governmental and municipal (1.2 percent). Connections as of 

November 1989 totaled 102,582. The subsidy thus benefits residential users, 
who pay a lower rate than other users. 
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Pursuant to ordinance 2285 of December 2, 1983, EMAP-Q is authorized 

to adjust fees, as approved by the board of directors. This ordinance 
establishes an equation for calculating the "new cost" per cubic meter 

produced. It Is based on independent variables Indexed to the current cost 

and the cost in effect for the latest calculation performed, and for all the 

expenses incurred in the production of water. 

The equation Is: 

Pr - Po (P1 B1 + P2 C1 + P3 DI + P4 E1 + P5 F1 + PxXi.) 
Bo Co Do Eo Fo Xo 

where Pr and Po are the average cost per cubic meter to be calculated and 

the cost in effect for the past calculation respectively, and P1 to P5 are the 

coefficients of costs weighted in relation to their contribution to the total cost 

of production. These costs are payroll, electricity, fuel, chemical products, 

depreciation, and repairs. BI/Bo is the ratio between the present minimum 

wage and the minimum wage at the time of the previous calculation; 

Ci/Co, Di/Do, and E1/Eo are the ratios between the current and prior 

prices of electricity, fuel, and chemical products respectively; Fi/Fo is the 

ratio between the current value of the company's fixed assets and the value 

as of the last revaluation; and X1/Xo is the ratio between the current and 

prior consumer price indexes. 

When the equation was applied, EMAP-Q determined that the average cost 

per cubic meter was $0.28 for the lowest rate of consumption. This figure 

was used to calculate the fee distribution based on consumption, a figure that 

does not reflect the impact of the real cost Increments during the life of the 

fee. The reasons for this is are that the fee update considers the variations 

in costs from the year immediately before the revision, and that the 

depreciation of fixed assets is based on their historical not their current 

value, so that neither the operating nor the investment costs are recovered 

satisfactorily. This hinders the financial soundness of the company. 

For example, during 1989, according to the financial reports, the costs of 

operation and maintenance, including depreciation at cost, totaled $6.17 

million. For a total billing of 83.1 million cubic meters, the cost works out 

to $0.07 per cubic meter. This is 22.9 percent greater than the average 

price of $0.06 that results from dividing the total amount billed according 

to the then-current rates by the same number of cubic meters. 

EMAP-Q has high subsidies in Its fee structure that continue to rise because 

of delays in updating the levels that operate in the adjustment equation. In 
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addition, there is an important discrepancy from water that is not accounted 

for and from deficient collections. The fee adjustment study should have 

been implemented from February 1990 to eliminate the high subsidies at 

least in part. The study using the equation determined that, based on the 

residential fees In effect, the rate for consumption of 15 cubic meters per 

month would ris.2 from $0.03 to $0.06 per cubic meter, and for 1,000 

cubic meters per month, from $0.09 to $0.19 per cubic meter. Based on 

the above, the average fee per cubic meter billed would rise from the current 

$0.06 to $0.13. This represents an average adjustment of 110 percent, so 

that EMAP-Q'.; monthly billing of $418,667 would rise to $880,000. 

Billing for service is done in two ways. Those who have a working water 

meter are ',illed for actual consumption; those who do not have a water 

meter are assigned amonthly consumption and billed in accordance with the 

fee table. The monthly bills are not sent to users, but rather users must go 

to the EMAP-Q offices to pay them. A few pay through their banks, using 

their checking accounts. The penalties for late payment are an interest 

charge and a cutoff of service after three months. There is no detailed list 

of users showing months owed and total amounts; only the total amount of 

accounts receivable is computed. 

In spite of this inefficient billing and collection system, total collections are 

about 70 perc.nt of billings. This isnot an acceptable percentage but isan 

improvement on the previous administration, which collected only 52 

percent of receivables. 

Taxes 

The largest contribution from taxes comes from the 10 pE-rcent surcharge 

on accounts with the telecommunications company. Other sources are the 

1 percent add-on to the sales tax and $0.01 per thousand to the appraised 

value of vehicles. 

Transfers and Capital 

Transfers come from the central government and/or the municipal 

government and are intended generally for the construction of specific 

projects in barrios or the payment of service on the company's debt. 

Capital contributions are distinguished from transfers in that they do not 

have a specified purpose except to capitalize the company. 
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Other Non-Tax Revenues 

These revenues come from improvements taxes charged primarily to new 
users. 

3.3.2 	 Public Municipal Telephone, Drinking Water and Sewer 
Company of Cuenca (ETAPA) 

ETAPA was established by municipal council ordinance on March 29, 1984, and modified 
the ordinance of October 13, 1988, which replaced the ordinance of January 2, 1968. 

The board of directors is made up of the mayor of Cuenca, president; three members 
designated by the municipal council; one citizen appointed by the council; one 
representative each from the Chambers of Industry, Commerce, Agriculture, and Small 
Industry, and from the Azuay Federation of Workers; one representative from the Azuay 
College of Civil Engineers; one municipal official appointed in accordance with article 198 
of the Municipal Regulations Law; and the Director of ETAPA (non-voting member). 

Proposals affecting both revenues and expenditures are made by the company but the final 
decision is the responsibility of the municipality. 

ETAPA's functions and responsibilities include the proposal and implementation of new 
projects and the operation and maintenance of current services. New projects are financed 
by capital transfers and domestic and foreign loans. 

Source and Composition of Revenues 

Fees 

The fee structure for residential users is based on consumption ranges from under 20 
to 200 or more cubic meters per month, and for commercial and industrial users 
from under 50 to 1,000 or more cubic meters per month. 

A study of fees in March 1990 yielded an estimate of the cost of service, including 
asset depreciation and indirect costs, that led to an increase in April. This represents 
an increase of 56.9 percent through December 1990, for which a gradual monthly 
inLrease of 3.78 percent is being implemented. 

According to data for the month of January based on the new fees, 24.7 percent of 
residential users consume between 1 and 20 cubic meters per month but represent 

only 7 percent of the total consumed and contribute only 3.7 percent of total 
revenues. On the other hand, 8.5 percent of residential users consume more than 

100 cubic meters per month and represent 28 9 percent of the total consumed and 
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57.1 percent of total revenues. This confirms iat there Is a functioning cross 

subsidy from high consumption to low consumption users. Eighty-five percent of 

users have water meters. 

Another cross subsidy is based on the classification of users as can be seen In the 

following summary extracted from the fee study. 

% of Estimated 

Total No. Total Average Fee Billing/Montl 

User Class of Users Users (US$ per M3 (in US$) 

95.3 41,237Residential 27,049 0.04 
4.5 35,093Commercial and 1,268 0.14 

Industrial 
Special 73 0.2 0.05 1,077 

Total 28,390 100.0 0.06 77,40E 

The average fee for commercial and industrial users is 3.6 times higher than that for 

residential users. 

One point that should be emphasized is that, beginning in May 1988, a charge for 

sewerage equivalent to 50 percent of the amount billed for drinking water was 

imposed on users who have sewerage service. 

The resources from drinking water fees will be necessary to cover the costs of 

administration, operations, maintenance, depreciation of assets at historical cost, and 

expansion and improvements of facilities. The total resources needed vary and 

should allow self-financing of costs within a reasonable period that will depend on the 

size of the variation in cost components. The resources needed should be 

determined by the same equation applied by EMAP-Q as stated in Article 32 of the 

fee ordinance currently in force. A determination must be made of: the average cost 

per cubic meter of water billed at current fees; the percentage coefficients of the 

components included in the costs of production; and the relationship between wages 

and prices for these components on the date on which the new fee adjustment is 

made and on the date of the last fee adjustment. The new average cost per cubic 

meter of drinking water can be obtained by applying these factors to the equation, 

and can be considered valid as of the date on which the costs were updated. 

In contrast with t,-ie system used by EMAP-Q, ETAPA considers projected costs for 

the period that the new fee structure will be in effect. As a result, ETAPA obtains 

much better financial results. 
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Bills for the 85 percent of users who have water meters are based on consumption. 

When a reading cannot be taken, an average Iscalculated. The 15 percent who do 

not have water meters are assigned a consumption volume and charged the 

Their share remains the same as long as there Is no adjustmentcurresponding fee. 
In fees. 

Monthly bills are not sent to users, but rather users must pay at the company's office. 

There Isno schedule of due dates and no detailed list of accounts receivable by dates 

and amount, only a grand total. 

In spite of this inefficient system, the collection rate went from 80 percent in 1987 

to 85 percent in 1988, where It has remained. 

Taxes 

Revenues from taxes are established by law, which sets a rate of 10 percent on the 

value of the accounts of the telecommunications company. 

Transfers and Capital 

or municipal government for the construction ofTransfers come from the central 
specific projects, primarily In the barrios. 

Fees 

These originate in telephone subscription charges. 

Other Non-Tax Revenues 

These revenues are derived principally from improvements taxes. A study submitted 

in January 1989 proposed an increase in these taxes from the current rate of $0.03 

per square meter, which has been in effect since 1977, to between $0.12 and $0.20 

per square meter, depending on the sector of the city. This proposal had not been 

approved as of this writing. 

3.3.3 Municipal Sewer Company of Quito (EMA-Q) 

EMA-Q was created by the municipal council of Quito by means of ordinance no. 979 of 

May 17, 1966. 
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The board of directors consists of the mayor of Ouiko, president; two council members; on 
citizen representative appointed by the council; one representative from the College of 
Engineers; and one representative from the business committee of the worl ?rs. 

Although the ordinance did not explicitly authorize the company to contract debt, paragraph 
(m) on the objectives of the company confers this power Implicitly when it states that the 
company must make payment on the debts it cont,acts. 

The company is authorized to charge fees, which the municipal council must approve, for 
the services it provides and may share in municipal taxes, special taxes, and assessments. 

Source and Composition of Revenues 

The revenues of the company are derived from three main sources: 

The five per thousand surcharge on the property taxes collected by 
the municipality 

The taxes for sewers calculated on the basis of eight per thousand of 1, 
2, and 3 minimum wages, depending on the sector of the city 

Central and municipal government transfers allocated for specific 
purposes, such as the construction of projects in designated areas or to 
pay obligatlons on foreign debt 

In 1989 these sources yielded 32 percent, 8 percent, and 38 percent of total revenues, 
respectively. 

The fee is represented in the surcharge on property taxes. The taxes for sewers are used 
for the recovery of Investment costs. An Increase on the order of 100 percent in the five 
per thousand surcharge will be requested for 1991, raising collections from $1 million to $2 
million, since instead of the five per thousand surcharge, there would be a one percent 
surcharge on the property tax. This charge is considered unjust by taxpayers who own their 
homes and do not benefit from the service but who still have to pay the five per thousand 

surcharge. 

Revenues from the five per thousand surcharge are collected by the municipal treasury of 
Quito and transferred to EMA-Q. The other revenues are collected directly by the company. 
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3.4 Evaluation of the Current Situation with Respect to Financial 
Implications and Proposal for the Recovery of Investment and 
Operating Costs 

3.4.1 The Current Situation 

In general, the funds for investi nert come from donations and transfers from the government 

or from domestic and foreign credit. Operating under the erroneous conception that 

donations and transfers are really cosfless, the companies tend to invest these resources less 

efficiently than those from credit. 

The Municipal Regulations Law does not clearly stipulate the establishment of fee levels to 
recover investment costs by including a factor for the depreciation of revalued assets and/or 
debt service. However, the law establishes that revenues from fees cannot exceed the cost 

of providing and maintaining drinking water and sewerage services. This has been 
interpreted to exclude the recovery of investment costs. 

Water is regarded as a social good that should be subsidized by the national government 

because it is believed the beneficiaries cannot pay for adequate services. However, the 

results of the study carried out under task 1 show that the people of the ten barrios surveyed 

have both the ability and the 
(in US$): 

willingness to pay. The following table provides figures 

Monthly Family 
Income 

Present Monthly 
Payment for Water 

Willingness to Pay 
per M3 of Water 

San Jose de Monj. 
Argella 
Obrero Indep. 
Nueva Aurora 
S. Anita Norte 
Ecuatoriana 
Lucha Pobres 
Coop. Carcelen 
Coop. S.Francisco 
S. Enrique de V. 

101.43 
93.62 

137.00 
93.73 
92.80 
99.48 
78.26 
98.34 
99.63 
94.49 

5.02 
0.38 
7.87 
0.93 
0.40 
0.51 
2.25 
6.06 
0.83 
4.41 

0.25 
0.36 
0.36 
0.32 
0.11 
0.47 
0.50 
0.58 
0.34 
0.62 

Average 98.88 2.87 0.39 

Sixty percent of the people surveyed buy 4 cubic meters of water a month from tankers for 

$4.31, or $1.08 per cubic meter. At the rate proposed by EMAP-Q, $4.31 would buy them 
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50 cubic meters per month. Assuming that people connected to the system consumed 20 

cubic meters per month, they would pay $1.20, leaving $3.11 for the cost of the system. 

It isclear that users are willing and able to pay for satisfactory drinking water and sewerage 

services that do not have to be provided below cost. Experience in other cities of Latin 

America shows that municipal companies can cover the costs of operation, maintenance, 

administration, and debt service and meet a substantial part of their Investment req.uirements 

with their own revenues and without subsidies or donations from the government. 

Where consumption can be measured, it is generally true that approximately 20 percent of 

the users (high-income households, business, and industry) consume 60 percent of the water. 

and can contribute up to 80 percent of the revenues. In the case of EMAP-Q, 27 percent 

of the users consume 54 percent of the water and contribute 64 percent of the revenues; 

in the case of ETAPA, 16 percent of the users consume 52 percent of the water and 

contribute 60 percent of the revenues. 

The cross subsidy is made possible by the fact that high-income users consume more water 

that low-income users. Ifthe marginal cost of projects, which is always above the historical 

accounting costs, is charged to the high-income consumers, the excess resources generated 

can be used to subsidize service to low-income households. 

The current fees for drinking water are extremely low. In Quito, they range from $0.06 to 

$0.22 per cubic meter for residential users and from $0.11 to $0.37 per cubic meter for 

In Cuenca, they range from $0.02 to $0.14 per cubic meter for residentialindustrial users. 

users and from $0.09 to $0.20 for industrial users. The companies have been forced to
 

meet their costs by obtaining subsidies and revenues not derived from service. For example,
 

they receive 10 percent of the telecommunications accounts, making them dependent on 

another entity and limiting their financial autonomy. The fee policy established in the 

Municipal Regulations Law is financially inefficient because itdoes not permit recovery of the 

cost of service, including the depreciation of assets at historical cost. 

3.4.2 Proposal for Establishing a Financial Plan for Cost Recovery 

The companies and their customers are governed by policies of a general nature established 

by the Municipal Regulations Law, as well as by policies of local application established by 

municipal ordinances. (For a description of the current municipal reforms for EMA-Q, 

see Volume II,Appendix 1.) The objective of financial self-sufficiencyEMAP-Q, and ETAPA 
that the companies seek could be achieved by meeting the expenses of administration, 

operation, maintenance, expansions, and improvements from fees and other operating 

revenues, and by building depreciation reserves from the special improvements tax, the tax 

levied on telephone calls (while in effect), and fees. The surplus after deducting the costs of 
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operation, administration, maintenance, and debt service, and the money from loans and the 
transfers from the government would be applied to construction programs. 

A self-financing operation must have reliable statistical, financial, and planning data from 

records providing macro- and micro-measurements at strategic Installations of the drinking 

water system. The data from the macro meters would be analyzed In the operations office, 

which would send a summary of the results to the planning office. The data from the micro 

meters would be used for billing, after analysis by the marketing office. Copies of billing 

summaries and historical consumption graphs would be sent to the planning office. 

An equitable fee policy must first distribute the charges necessary to recover the cost of 

providing drinking water and sewerage services among those who have direct connections. 
But it must also tax those whose properties benefit from the existence of the systems. The 

fees for the use of the services constitute one part of the, revenues. The other part will come 

from the rates charged to beneficiary properties, Including those in any future urban 

development, the cost recovery of project construction provided by law. 

The expenses to be covered for self-financing to be achieved are operating expenses, 

maintenance expenses, administrative expenses, and expansion and improvement expenses. 

Operating expenses include the depreciated value of fixed assets which in turn will be used 

to cover the expenses related to expansions or improvements. If there are none, these 
revenues may be used to increase the funds set aside for investment In new projects or for 

debt service. Capital investments will be covered in budgets for construction, which will be 

undertaken in stages. The investments at each stage will be the sum of the budgetary values 

for each project, In successive years. Investment costs will be met in part from the 

company's own funds and in part from loans from domestic and International banking 
institutions. 

The annual resources needed must cover planned construction expenses plus payments on 

any loans. This revenue will come from positive operating balances, depreciation reserves, 

special improvements taxes, minimum Indispensable transfers, and credit extended by 

domestic and international banking institutions. The step-by-step methodology for calculating 

the resources that must be generated by fees and the total resources necessary for investment 

and debt service isexplained in Volume 11,Appendix J. 

Fees should be based on the resources needed to provide the service and on the volume of 

water actually consumed by users of the system. These two factors must reflect actual costs 

as well as actual recorded consumption. 

Fees will be of a differential nature, as stated In the various ordinances, with values of at least 

50 percent of the average cost assigned to lower-volume residential consumption and not 

greater than 300 percent of the average cost to higher-volume consumption. In addition, 
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fees will consist of a basic charge assigned to a basic volume of consumption, and a 
surcharge assigned to consumption above that. 

Drinking water service will be classified according to the purposes for whi .t Is used, 
following the categories defined in the ordinances. One category, mentioned in the 
Municipal Regulations Law, should be added for social service and public educational 
institutions, for which a payment of 50 percent of the standard fee is established. 

The fees for sewerage service, pursuant to the provisions of Article 411, will be based on 
water consumption and, as with water, should cover all costs. The required resources both 
for providing service and for investment in new projects will be determined separately from 
the resources required for the water system. When consumption of drinking water IF 
metered, the simplest way to establish a just and equitable fee for sewerage service Is to 
relate it to this consumption. 

Special improvements taxes are levied on properties within the area of a public project that 
benefit from it. The total cost of drinking water and sewerage systems can be recovered 
from these taxes, according to provisions in the Municipal Regulations Law. However, an 
ordinance by the municipal council concerned must state the project costs to be met by these 
taxes, as well as the rate and the manner of applying them. The revenues generated must 
be used exclusively for financing capital investments. 

The current rates for large and small sewer collectors and for principal and secondary 
drinking water systems will continue to be applied but should be updated periodically as part 
of the process of revaluing assets. Neighborhood developments, apart from meeting the total 
cost of their own public works and connections to city systems, will pay a prorated charge 
for new projects or for reconstructing existing systems according to the volume of use. 

Mechanisms for adjusting the fees and special improvements tax rates in response to inflation 
ae necessary in order to recover investment and operating costs in actual values, 

Adiusting Fees 

Fees will be adjusted by the timely application of the formula 
stated in the ordinances. The data for calculation will be 
provided by the accounting department from statements 
developed by the cost centers. The timing will be determined 
by each company's planning office based on the deviation of 
the average cost calculated according to the formula from the 
average r.ost calculated according to the sum total invoir.ed 
To this end, these costs will be monitored monthly for 
indications of their trends. When the deviation of the real 
cost Is 10 percent above the fee, It will be time to update the 
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fee structure. The new average cost will be used to determine 
the new total resources required. 

Adiusting Rates 

The mechanism for adjusting the special improvements tax 
rate has two components: the total cost of the projects and 
the total area of the property benefitted. The mechanism will 

operate as part of the corresponding increase in the fixed 

assets resulting from changes, expansions, or reconstruction 
of the systems, and depreciation, inflation, and devaluation. 
The same will apply to modification of the areas of benefit. 

The registration of users, the reading of meters, and billing and collection, which are critical 

to self-financing, must be managed efficiently. The customer listing should have accurate 

details of each connection for drinking water and sewerage. Within 30 days, water meter 

readings must be taken and verified and invoices must be prepared and delivered to the 

collection windows. This period corresponds to the billing cycle, although in reality there are 

only 20 working days in the cycle. 

As the systems are extended and their capacities are increased, attempts will be made to 

incorporate all the people residing within the city limits as users and to make payments for 

installing connections easier. In addition, the benefits of the special Improvements taxes will 

be distributed to potential users previously unable to make these payments, thereby 

discouraging surreptitious use of the systems. 

3.4.3 	 Proposal and Operational Plan for Recovering the Costs of 
Investing in Drinking Water and/or Sewerage Systems in 

Barrios without a General Developer (Spontaneous 
Settlements) 

So far the discussion of mechanisms for recovering investment and operating costs and 

procedures for maintaining up-to-date fees and tax rates has concerned areas in which 

general developers have constructed or paid the entire cost of projects including the special 

improvements taxes, as required by law. However, a special plan must be designed to 
asrecover investments in barrios that do not have general developers and are described 

spontaneous settlements or marginal barrios. The barrios financed under the USAID 

supplemental program, above all others, should be included in this plan, a recommended 

outline of which follows. 

A revolving fund for the construction of drinking water and/or sewerage systems in barrios 

lacking a general developer should be established in those municipalities or municipal 
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companies that undertake projects under the supplemental program. This fund has Its 

foundation in the provisions of Article 439 of the law (see Section 3.1.3) and would be 

managed by an administrative unit within each municipality or municipal company. 

The administrative unit would control investments in public works and conduct socioeconomic 

surveys to determine the capacit., and willingness of potential users In each of the barrios to 

pay for services. It would amortize the loans obtained and calculate the minimum subsidies 

required to maintain the true value of the fund so that the continuity of the plan Is 

guaranteed. 

The unit would report directly to the general manager In the municipal companies and to the 

mayor in the municipalities. It would have the following functions: 

1. 	 Design procedures to administer and control the fund in coordination 

with the electronic data processing, marketing, technical 

management, and accounting units. 

2. 	 Design the annual project construction programs and present them 

for the approval of management in coordination with the technical 

management unit. 

3. 	 Design the forms and paper flow procedures for the proper operation 

of the fund. 

4. 	 Implement socioeconomic field surveys to identify the ability and 

willingness to pay within the barrio communities. 

5. 	 Promote the drinking water and sewerage system services in those 

cornnunities or barrios that do not have them. 

6. 	 Design the programs and reports nece.ssary for the proper 

management and control of the fund in coordination with the data 

processing, marketing, and accounting units. 

7. 	 Prepare the documents, studies, and analyses necessary to obtain the 

approval of management for the construction of new projects, and 

undertake prior verification of the legal ownership of the land with 

the appropriate authorities. 

8. 	 Monitor the value of each project by detailing the number of 

properties benefiting from it and the fees to be recovered from each 

one. 
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9. 	 Analyze the listings for recovering the investments In each project, 
report cn Inconsistencies, and collaborate in clarifying or correcting 
them. 

10. 	 Maintain a system to identify the balance due from each user and for 
each project, and ensure that collections are made and late payments 
avoided. 

11. 	 Make adjustments in the costs of investment to Include charges for 
properties or lots that were unoccupied when the projects were being 
constructed or that for some reason had not been connected to the 
system. 

12. 	 Design and keep current the cash flow projected for the revolving 
fund. 

13. 	 Calculate the annual capital requirements to maintain normal project 
construction programs, based on the project constr-ction programs 
for each year and the investments that have been recovered. 

14. 	 On the basis of annual cash flow, determine the credit resources that 
may be necessary to Implement projects and the debt service on loans 
in the process of amortization. 

15. 	 Prepare a financial investment plan for each project that states the 
subsidies that may be required and their origin. 

16. 	 Obtain the appropriate official indices of variations in expenses 
Incurred for construction to serve as a basis for updating costs for 
those who have not been connected to the service. 

17. 	 Genera'.e reports on the status of the fund and other reports that may 
be required by management. 

18. 	 Prepare the documentation required to seek loans that may be 
needed to finance projects of the fund and to implement the discounts 

for the respective institutions. 

19. 	 Carry out all the functions that are required for the proper 
administration and operation of the revolving fund. 
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The capital for the fund will come from the following sources: 

The company Itself will set aside resources in its own budget 
in accordance with the public works programs that may be 

undertaken and the availability of funds. 

0 

Contributions from the community will come from advances 

paid by users, determined on the basis of socioeconomic 
survey results, and from monthly fees. 

0 

0 	 Credit resources from domestic and foreign institutions once 

the administrative unit has determined the amounts and dates 

when they are required. 

* 	 Resources derived from transfers and/or donations from the 

government in the form of transparent subsidies when they 

are justified. 

0 	 Other resources may be needed when surveys determine that 

the users' ability to pay isnot sufficient to meet project costs. 

The total amount of transparent subsidies will be estimated for 
each year in such a way that it is obtained through fees and 

included in the monetary fund through an adjustment over 

and above normal adjustments for prices per cubic meter 

based on a consumption of 40 cubic meters per month. 

Other revenues to capitalize the fund may be derived from the 

sale of assets, the profits from investing excess cash, and the 
profits and economies of operation. 

The cost of each project is based on the budget developed by technical management and 

should be updated when a long time has passed between the date of the budget and the date 

of implementation. This adjustment should be included in the final liquidation of the project. 

To determine the period required to recover the cost of investment, the population density 

and development of the barrio or project target area as well as the term of the investment 

should be considered. However, to avoid a lack of liquidity in the fund as a consequence of 

unoccupied or undeveloped lots or properties, charges should be structured on the basis of 

the property tax and be made part of the fund. Another method would be to charge from 

the time service is requested. But, the updated cost must be used to recover the true value. 

The administrative unit must determine the adjustment factor for charging users who later 

request the service. 
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This unit, together with the electronic data processing, marketing, and accounting offices, 

will design the reporting procedures and formats to maintain control over Investments. The 

reports on each Investment should be prepared monthly and must contain the following data: 

identification of the project; identification of each property; total current cost of the project; 

total recovered value; and number of accounts to'be billed and the current balance. 

The accounting office will maintain detailed records, in a special account called the "system 

revolving fund," of project costs, expenditures, and revenues from installment payments, fees, 

loans, or other sources. A monthly reconciliation should be made of the capital of the fund, 

the investments, the amount recovered, the balances to be zollected, and the payments on 

debt service. 

3.4.4 	 Alternative Mechanism for Recovering and Calculating 
the Costs of Investment at Real Rates of Return4 

The traditional mechanism for recovering costs is to establish a rate of interest, currently 36 

percent, set a period of time, perhaps 60 months, and calculate the fixed monthly fees to 

be paid. 

The disadv_3ntages of this mechanism are: 

* 	 It does not recover costs at real rates of return because the interest 

rate is less than the rate of inflation. 

The nominal monthly fee as a percentage of the minimum wage is in 

general very high at the beginning (see Volume II, Appendix K, 

Scenarios 1,2,3, and 4). These examples have assumed an average 
project cost of $333.33 per property, resulting in payment-to-income 
ratios of 29.85 percent for 5 years, and 24.57 percent for 10 years. 

If the rate of inflation declines, the ratio of the fee to the minimum 
wage will remain high, but If not It will be low. 

If the interest rate is adjusted annually according to the rate of 

Inflation, the ratio of the minimum wage to the monthly fee would 
vary. 

4Editor's note: 	Those readers interested in a more developed treatment of this cost 
recovery mechanism are directed to a RHUDO/SA document entitled Creating a Viable 
Market-Based Housing Finance System in an Inflationary Economy (July, 1990). 
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An analysis of the relationship between the annual increase In the minimum wage and the 
annual rate of inflation for the period 1975 to 1989 for various Latin American countries 
has found that this vatio varied between 75 percent and 95 percent. For Ecuador, It was 
85.9 percent (see Volume II, Appendix L). The years without increases in the minimum 
wage were compensated for in subsequent years with Increases greater than the rate of 
inflation. 

In line with this finding, the fee structure should establish a charge equivalent to one day of 
the minimum wage for a residential consumption of 20 cubic meters per month. (Proposed 
fees would be $1.20 for Quito and $0.74 for Cuenca, which is equal to 3.3 percent of the 
minimum wage for drinking water service each month.) 

The alternative mechanism would be re!ated to capacity and willingness to pay as a 
percentage of the minimum wage, obtained from the surveys. In the examples (see 
Volume II,Appendix K, Scenarios 5 and 6), a 14 percent payment-to-Income ratio was used 
($5.97 monthly during the first year). This payment is tater raised to a yearly fee and 
adjusted to the current net value by the estimated annual inflation rate. A term of 10 years 
is estima'ted for the repayment of the project cost by each property. It was anticipated that 
the rat;o between the increase in the minimum wage and the annual inflation rate, 
conservatively speaking, would be only 75 percent for the scenarios studied, and it is 
recommended that this percentage be adopted. 

The advantages of this method in comparison with the traditional method are: 

The real costs of investment are recovered, and the user who does 
not have the capacity to pay is provided a transparent subsidy, via 
fees, and the percentage with respect to the minimum wage is less 
(see Volume II,Appendix K, scenario 7). 

The interest rate is not defined in advance Instead, the inflation rate 
is used to obtain the current net value of the fees. 

* 	 Users are guaranteed that monthly payments during the amortization 
period will always be the same percentage of the minimum wage. 

If the 	 percentage increase in the minimum wage is greater than 
estimated (75 percent of the inflation rate), the user will have a net 
gain to compensate for the net loss when the increase of the 
minimum wage is less than estimated. This is unlikely during the 
period, so the tendency will be to pay in a shorter time (see 
Volume II, Appendix K, scenario 8). 
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* 	 Where users pay in advance, they can reduce the percentage of the 
payment in relation to the minimum wage (see Volume II,Appendix 

K, scenario 7) or, if it is not reduced, can pay in less time. 

* 	 If the percentage increases in the wages are greater, yielding net 

gains in the payment of real fees, the real cost of the projects will be 

covered for the property of a given user, before the term of the 

obligation is canceled. 

Table 3 provides a summary of the proposed cost recovery plan. 

Table 3 

Summary of Proposed Financial Plan for the Recovery of Investment 
and Operating Costs for the Provision of Drinking Water and Sewer Services 

TYPES OF COSTS SOURCE OF MECHANISM TO LEGAL BASIS FOR 

OR EXPENSES RESOURCES FOR RECOVER COSTS THEIR COLLECTION 

PAYMENT OR AND EXPENSES 
RECOVERY 

Investments in Drinking 
Water Infrastructure 

* Positive operating 
balances and 

0 Special 
Improvements taxes 

Municipal Regulations 
Law, Article 420, 

Projects depreciation reserve 
when not set aside 

a Adjustment of fees of 
high consurne:s 

par. 1, and ordinance 
of respective council 

1 1 Collection for payment of debt (more than 

1 2 Transport service 40m3/month) to 0 Ordinance of 

1 3 Treatment * Special cover required respective council 

Improvements Taxes subsidies 

Investments in Drinking * Domestic or Foreign transparently 
Water Distribution credit resources 

Projects * Minimum required 
transfers 

2 1 System matrices, 
primary 

2 2 Storage tanks 

23 Secondary systems 
in barrios 

0 Developers pay for or 
construct them 

Special 
Improvements tax 

* Municipal Regulations 
Law, Article 420. 

* Special par. 1, and ordinance 

Improvements task 
when no general 

of respective council 
and Article 439 

developer (revolving 
fund) 

* credit resources 

I1 Investments in Drinking 
Water Residential 
Connections 

3.1 Connections 
3.2 Water meters 0 paid directly by the Fees 0 Municpal Regulations 

users at real cost Law, Article 409 
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IV.Investments In Sewer The same source as Special * Municipal Regulations 

Projects for Investments for 
drinking water for 

Improvements tax Low and Article 420, 
paragTaph d 

4.1 Large Collectors costs I and 11.but In 

4.2 Wastewater this case for sewer 

treatment systems 

4.3 Systems In barrios * Same source as for 
Investments for 

Special 
Improvements tax 

* Municipal Regulations 
Law. Article 427 

drinking water, #2.3 
but for sewer system 

V Investments In , Fees for service * Fees for service * Municipal Regulations 

Exp .nsions and 
Improvements 

provision provision Law, Articles 197, 
210 and 407 and 
ordinance of 

5 1 
5 2 

Buildings and land 
Vehicles and 

respective council, for 
drinking water, and 

accessories Articles 197, 210. 

53 Office equipment 
and furniture 

and 411 and 
ordinance of the 

5 4 General service respective council 

equipment 
55 Rdkccummunicati 

on equipment 

VI Operating. Maintenance, 
and Administrative 
Expenses 

0 

* 

Fees for service 
provision 

Other operating 

* Fees for service 
provision 

0 Municipal Regulations 
Law. Article 407 for 
drinking water and 
411 for sewerage. 

6 1 Wages. salaries, 
and social services 

revenues and the ordinance of 
the respective council 

6 2 Maintenance and 
repair of buildings, 
office. f're 
transport 
equipment 

63 Tools and 
materials 

6 4 Electricity 
6 5 Chemical products 
6 6 Fuel and lubricants 

6 7 Paper and desk 
erticies 

68 General expenses 

6 9 Other expenses 

VII Service on the 
Debt 

* Positive operating 
balances and 

0 Fees for service 
provision 

* Municipal Regul:itions 
Law, same arttcles as 

depreciation reserve 
0 Special 

for number V. plus 
article 457 and 

0 Special Improvements tax council ordinance 

Improvements tax 

VilI. Depreciation of 
Revaluated Fixed 

• Fees • Fees 0 Municipal Regulations 
Law, same articles as 

Assets for number V and 
council ordinance 
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3.5 Recommendations 

Recommendations based on the analysis performed are presented below. 

Short Term 

Because the Municipal Regulations Law lends itself to different Interpretations with 

respect to the inclusion of depreciation on revalued fixed assets in setting prices and 

rates, the following clarifications or additions are recommended: 

- Regarding the establishment of rates and fees, the words "including the 

depreciation of all revalued fixed assets" should be added to articles 407 

and 411. 

Article 407 should be expanded to permit municipalities to levy special-

assessments by ordinance to recover investnent and operating costs of 

specific projects, such as the installation of secondary systems for the 

distribution of drinking water. 

Although Article 420, paragraph (i), allows for the possibility of special-

taxes for other public works projects, a paragraph should be added clearly 

authorizing the imposition of such taxes for the construction and 

expansion of infrastructure projects and drinking water systems. 

• 	 The municipal companies should immediately introduce financial accounting and cost 

accounting systems and undertake studies to revalue fixed assets. 

The relevant ordinances should be modified to include the depreciation of fixed assets" 

In the formulas for adjusting fee levels.
 

" 	 The companies should begin discussions with the competent authorities for the 

national government to assume the risk of changes in the exchange rate for new 

loans and to absolve the companies of current foreign currency debts. 

" 	 The alternative mechanism for recovering investment costs at real rates should be 

implemented. 

" 	 For the r-commended cost recovery plan to succeed, an inter-institutional group 

representing the following should be formed to develop a course of action: 

Ecuadorian Development Bank (BEDIE); the Comptroller General of the State 
the Association of(Contraloria General del Estado); public municipal companies; 

Sanitary Works Institute (IEOS); theMunicipalities of Ecuador; the Ecuadorian 
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Finance Ministry; and FONAPRE. This course of action should set forth specific time 
frames, propose any necessary changes, suggest the most appropriate policies to 
achieve the objectives, and provide for follow-up on the issues. 

Medium Tern 

* 	 The proposed general plan for recovering Investment and operating costs should be 
adopted. 

* 	 Each company should create an administrative unit to manage the revolving fund. 

" 	 The proposed mechanism for updating rates and fees should be introduced. 

" 	 The methodology (see Volume I, Appendix J) for the calculation of the resources to 
be generated through fees and the total resources necessary to cover investments 
and/or the debt service should be implemented. 

The proposed operational plan should be adopted, ! ith special attention to strict 
control over the resources of the fund, Including recovery, updating, accounting, 
collection, and allocation, if the fund isnot to fall. 

Higher fee levels for recovery of the entire cost of investment and operations must 
be instituted grad ;....lyto replace the transfers and subsidies, as well as the tax on 
telephone service. 

The quality of water and sewerage services should be steadily improved so that a 
more favorable image of the municipal companies will make rate adjustments more 
acceptable. 
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Appendix A 

HOUSEHOLD SURVEY OF WILLINGNESS TO PAY FOR WATER 

AND SANITATION SERVICE 

A. Basic Data 

1. Survey No. 0000 

2. City 00 

3. Interview date 00 

4. Neighborhood or cooperative _ELJ 

5. Block No. 00 

6. Interviewer 00 

7. Supervisor 00 

WHEN ENTERING THE DWELLING ASK HOWMANY HOUSEHOLDS LIVE IN THE DWELLING. 
IF THE RESPONSE IS 2 OR MORE HOUSEHOLDS, END THE INTERVIEW HERE AND
 

CONTINUE WITH ANOTHER DWELLING.
 

Address
 

Telephone
 

Name of person interviewed
 

8. The person interviewed is the head of the household
 

YES] NO 0 
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B. Dwelling Data 

9. Area of the tot (in m2) 0000 23. state whether the household 
is connected to: 

10. 	 Constructed area (in 2) 0[1The public drinking water and sewer 
11. 	 Numrber of rooms in the systems .................. 1 

dwelling o i e Only to the public drinking water system2 

Only to the public sewer system .... 3 E 
12. 	 Nuter of bedrooms in the DD None of the public systems ........ 4
 

ng
dwel li 


24. 	 Ifthe response to 23 is 2,
 
13. 	 Number of bathrooms in the D how much do you think this 

EDDDEdweLLing 	 delling wouLd be worth if 
Sucresit were connected to the 

14. 	 Age of the dwelling (years) E]E public sewer system? (thousands) 

15. 	Are the floors made of a 25. ;f the response to 23 is3, 
different material than the how much do you think this 
ground? dwelling would be worth if 1:1DDD 

YES 	INO 0 Cl itwere connected to the Sucres 
public drinking water (thousands) 

16. 	Are the watts made of a system? 
durable material? YESI NO0 26. 	If the response to 23 is4,
 

how much do you think this
 
17. 	Is the roof made of a dweLling would be worth if 

durable material? it were connected to both 00000 
YES 	1 NO0 the public drinking water Sucres 

and sewer systems? (thousands) 
18. 	The public thoroughfare in 

front of the house is 27. How many sucres per square DD1-']D 
constructed of: meter is Land in this area Suct 

worth?
 
D irt .. ....................... 1
 
Loose crushed stone ............. 2 28. Ownership of the dweLLing
 

Paved stone ................... 3
 
Asphalt-cement ................ 4 Property without title ............. 2
 

Renter ....................... 3 i[i

Re 	nt ................ 4


19. 	 Distance to the town center 
Les anticresis, ........
in blocks? 0b sD Other (state) ................... 5
 

20. 	Does the dweLLing have
 
electricity service?
 

YES 1 NOD How many years has the head
029. 


21. 	 Does the dwelLing have of household Lived here? 0D 
telephone service?YES I NO 0 Q1 30. Ifyou pay rent, how nuch do
 

you pay per month in sucres
 

22. 	 Now much do you think a 30000 for this dweLling? 00000 
dwetLing such as this one is Sucres 31. If the dwelling was Sucres 
worth? (Thousands) 	 constructed with a Loan, how
 

many sucres per month do you
pay on the loan?
 
Sucres
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C. Data on Water Origin and Consumption 

32. 	 What is the principal source 43. Now mxh time do you spend 
of water supply that this on &=ch round trip? (in
 

dwelling uses? minutes) 


Public System Connection.......... 1 44. Does the person who makes
 

Private System Connection ......... 2 the trip work'? Yes I No 0 

Tanker ........................ 3
 

Water Carrier .................. 4 45. The quality of the water
 
from this source is:
Neighbor ..................... 5 


Well ......................... 6 Verygood (can b drunk).........
 

Public T,a .................... Good (cooking and washing dishes) . . 2
 
Rain a r.................... 8Average ....................... 3
 

Spring ....................... 9 Poorag...................... 4E
 

33. 	How much water per month do 46. What is the second mostyou consume from this 6 htstescodot
 
sourcome? fm ts 
 important source of water
 
source? 
 ll= 	 supply used in this
 

dwelling?
34. 	What unit of volume do you 


use? 
 El Public system connection .......... 1
 

Private system connection ......... 2

35. 	Equivalent in Liters of the 

unit used (interviewer)* 0000 Tanker ...................... 3
 

W ater Car er .................. 4
 

36. 	Do you pay anything for the Neighbor ..................... 5
 

water from this source? D D ur Well ......................... 6
 
Y s I 	a Public Tap 7poSucres .................... 


Yes, I pay per unit atthe time of Rainwater ..................... 8
 

purchase ................. I Spring ........................ 9
 

Yes, I pay per unit monthly ....... 2 None ........................ 0
 

Yes, Ipay a rxed fee monthly .......
 
No, Ido not pay anything fo 	water . 4 '7.
 

you 	consume from this
 
37. 	If the response to question source? 


36 is 1 or 2, how much do
 

you pay per unit? 0E[][][] 48. What unit of volume do you
Sucres use? 

38. 	If the response to question 


36 is 3, how much do you pay E D10] 49. Equivalent in Liters of the
 

monthly? Sucres unit used (interviewer)* 


39. 	If this source is from
 
outside the home, how many 50. Do vyu pay anything for the
 

trips per week must you water from this source?
 
make?
 

Yes,IPay Per unit atthe time of
 
40. 	What quantity do you carry purchase ................. 1
 

on each trip, in the unit YQ[ ......... 2
Yes, Ipay per unit monthly 
stated above? Yes, I pay a fixed fee monthly ...... 3 

No, I do not pay anything for water . 4 
41. 	 How far is this source from 


your home? (in blocks) 00 51. If the response to question
 

50 is 1 or 2, how much do
42. 	flow do you carry the water 

from this source? you pay per unit? 

52. 	If the response to question
On foot ......... ............ 1 

50 is 3, how much do you pay 

monthly? 


On the back of an animal ......... 2 


Bicycle or human power .......... 3 


Automotive vehicle .............. 4 0
 
O ther ........................ 5
 

5 

E][3 

[00

0e
_ 

DD00
 

Sucres 

000 D 
Sucres
 



53. 	 if this source is from USE THE APPROPRIATE CODE TC 
outside the home, how many INDICATE THE WATER SOURCE YOU USE 
trips per week must you [J FOR EACH OF THE FOLLOWING: 
make? 

60. 	Drinking
 
54. 	What quantity do you carry 61. Cooking 

on each trip, in the unit 5[ 62. Bathing 
stated above? 63. Washing clothes 

64. Washing dishes
 

55. 	How far is this source from 65. Washing animals
 
your home? (in blocks) 0-0-


CODING OF SOURCES
 
56. 	How do you carry the water
 

from this source? Connection ................... I
 
Bottled water ................... 2
 

On foot ...................... I Tanker ........................ 3
 
On the back of an animal ......... 2 Water carrier ................... 4
 
Bicycle or human power .......... 3 Neighbor ..................... 5
 
Automotive vehicle ............... 4 Well ........................ 6
 
O ther ........................ 5 Tap .......................... 7
 

Rainwater ..................... 8 

57. 	How much time do you spend Spring ........................ 9 

on each row-rd trip? (in 
minutes) 00 66. Is the quantity of water youcurrentl[y consume 

sufienty Yse O
58. 	Does the person who makes
the rip orksufficient? 	 YES I NO 0
 
the 	trip work?
 

YES I NO0 IF CONNECTED TO THE PUBLIC 

DRINKING WATER SYSTEM: 
59. 	The quality of the water
 

from this source is: 67. Does the dwelling have a
 

functioning water
 
Very good (can be drunk) ......... 1 meter? YES INO 0 
A verage ....................... 3 

Good (cooking and washing dishes) .. 2 68. How many hours per day do 
r:,)r ......................... 4 you receive water on the 

average?
 

69. 	How many water faucets do 


you have?
 

70. 	How many toilets do you
 
have? 


71. 	 How many showers do you 
have? 

(*) EQUIVALENCIES AND CODES FOR EACH UNIT
 

1 	 1 cubic meter = 4.8 55-galton tanks 5 1 gallon = 3.8 liters 
1 cubic meter = 1000 liters = 264 gaLlons 6 

2 1 55-gallon tank = 203 liters 7 
3 1 10-liter bucket = 10 liters 8 
4 1 5gallon can z 19 Liters 

El 

00E_
 

0[0 
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D. Willingness to Pay for Drinking Water 

(PLease complete only if there is no reuidential connection)
 

The 	MunicipaLity of Quito is interested in extending the drinking water system to as many families as
 

possible. It is believed that all families would Like to have their own residentiaL connection in order to
 
to what your family would be witting to pay
have drinking water at any time. The following questions refer 


for the water it consumes, independent of the cost of connection to the system.
 

72. 	WouLd you be witting to pay 76. How many sucres is the 

20 sucres for each 55-gaton maximum you would be willing ElDE1] 
tank of water? to pay for each 55-gallon 

tank 	of water? 
 Sucres
YES I NO 0 Q 

77. 	How many sucres is the
Ifthe respons: is"YES,",oto the 
maxiun you would be wittingfollowrig question. 
to pay for the connection toE]ElE][DJ
 

If the response is "NO,"o, you are not tne drinking water system? Sucres 

sure, go to question no. 75. 78. Of the amount stated in the 

previous question regarding 
73. 	dould yz-.'he wiLLing to pay payment for the connection 

50 sucres for each 55-gaLlon to the drinking water 

tank of water? system, how much would you EEIE 'ED 
YES I NO00 	 be witting to pay monthly? Sucres 

Ifthe response is"YES, go to the 79. For how many months would 

following question. you pay for the connection 
to the drinking water 
system?Ifthe response is"NO,"or you ar not 


sure, go to question no. 76. 80. If your dwelling were
 

connected to the drinking
 

oud you be willing to pay water system, how much water
 
74. 


100 sucres for each 55-	 do you think you would
 

o 	 hn o ol

gallon tank of water? 	 d 


corsume in comparison to
 YESI NO 0 
your current consumption?
 

Ifthe response is YES,* go to the 	 The same ...................... I
 

A littlemore ................... 2
following question. 


More than twice as much .......... 3
 
Ifthe response is'NO."or you are not
 
sure, go to question no.76
 

75. 	Would you be witting to pay
 
200 sucres for each 55
gallon tank of water?
 

YES 	1 NO 00 

Ifthe response is'YES,'go to the
 

following question. 

Ifthe response is "NO,'or you are not
 
sure, go to question no.76.
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E. Data on the Removal of Waste Water
 
and the Willingness to Pay for Sewer Service
 

81. 	 How do you remove waste 

water? 


Public sewer system ............. I 

Private sewer system ............. 2 

Septic well .................... 3 


Ltrin ....................... 4 

Stream or river ................. 5

Sn the oen. ................. 6 


82. 	 If the response to question 
81 is 1 or 2, how much does 
it cost you (or do you have 

to pay) each month? 

83. 	If the response to question
 
81 is 3, 4 or 5, how much
 
was 	 the expense you incurred 
last 	year for repairs,
 
c....................
c eaning, replacement parts,
 

etc., in order 	to be able to
 

use the well, latrine or 
stream? 

0Q [- --
Sucres
 

oDDDo
 
Sucres
 

The Municipatity (or the Sanitation Company) is interested in connecting all dwellings to the sewer system.
 

As you may understand, this would require ongoing maintenance entailing a cost, which would have to be paid
 

through monthly charges to those who would have the privilege of using the sewer system.
 

(Proceed with this section only where there is 


8.4.Would you be interested in 

being connected to the 

public sewer system? 


YES I NoO 

If the response is 'ys,"proceed to 
question 86; if the response i- "no," 

proceed to the following question. 

85. 	 Why are you not interested 
in beino conne,:ted to the
 
sewer system? 


Financial reasons ..... . 1 
Distrust the company or the 
municipality .... ........ 2 

Going to change residence 3 

Not interested and prefer to 

cont ilue as i . ...... 4If 
Other (please state) . . . .[5 

86.Would you be witting t- pay 

200 sucres monthly for pubL9ic 
sewer system service? 

YES I NOO0 
If the response to the question is *YES," 

proce.-d to the following question. 
If the response to the question is "NO,' 
or you are not sure, proceed to question 
no.90. 


87. 	 Would you be willing to pay 
500 sucres monthly for 

public sewer system service? 


YES'. NO 0 

If the response to the question is 'YES,' 


proceed to the following question. 

If the response to the question is 'NO,' 

or you are not sure, proceed to question 


no. .
 

no connection to the public sewer system.)
 

88. 	Would you be witting to F-y
 
1000 sucres monthly for
 
p-blic sewer system service?
 

YES I NO 0 

If the response to the question is "YES,' 

proceed to the Iollowin6 question. 
!f the response to the question is *NO,* 
or you are not sure, proceed to question 
no. 90. 

89. 	 Would you be willing to pay 
2000 sucres monthly for 
public 	sewer system service? 

YES I NO 0 

If the response to the question is 'YES," 
proceed to the following question. 

the response to the question is "NO," 
or you are not sure, proceed to question 

no.90.
 

90. 	How many sucres per month 
would be the maximum you 
would be willing to pay for 

public sewer system service? 
91. 	 How many sucres wuld be the 

aximum you would be wi tting 

to pay for a connection to
 
the public sewer system? 


ri 92. 	Of the ainount stated in the 
previous question as payment 
for connection to the sewer 

system, how much would you 
be witting to pay on a 
monthly basis? 

93. 	For how many months would
 

you 	be wlttlir to pay? 

]
 

0000 
Sucres
 

000 0 
Sucres
 

00000 
Sucres 

00 

8
 

90 



F. Data on the Household and Family Members Who are Working,
 
Looking for Work, or have Income of Any Kind
 

94. 	 Total number of persons in 96. Youth from 12 to 17 years of [ 
the home: age:
 

95. 	 Number of women: [Q[Q 99. Persons from 18 to 40 years 00-
of age:
 

Persons in the household 	
oto
 

work full time: 00 100. Persons from 41 to 65 years [10 
of age: 

96. 


97. 	Children from 0 to 11 years
 

of age: Ell] 101. Persons greater than 65 -I[I 
years cf age: 

Born in Employment Employment OccupationalMonthly Age in School Sex 

Income Years Years Male = 1 the City? Status Activity Category 

Completed Completed Female =0 Y=1 N=0 * * * 

Ilcad of 102.1-1111-1 103.00 104.00 105. 0] 106 .0 107. 0] 108. 01 109. E0
 
IHousehold
 

Person 2 11o.E000 111.00 112 0 113. 0 114 0 115.0: 116 0] 117. 0 

Person 3 118.00-'0 119.003 120.00 1 i21 0] 122. 0] 123. E0 124. 01 125. E0 

Person 4 12.0003 127.0 1 .0 129. 0] 130. 0 131. 0] 132. [] 133. 0 J 

Person 5 1341100 1350 136003]3 137. 0 138. 0 139.0 140. C 141. 0l 

() CODING OF TE LAST 'THREE VARIABLES 

OCCUPATIONAL CATEGORYEMPLOYMENT ACTVITYLABOR STATUS 

WORK FULL TIME 1 AGRICULTURE AND LIVESTOCK I LABORER 
22 EMPLOYEE 

LOOKING FOR WORK 3 INDUSTRY 3 OWNER -EMPLOYER 3 

4 WATER AND ELECTRICITY 4 SELF-EMPLOYED 4 

WORK PART TIME 	 2 MINING 

REIRED 
5 OTHER 55 	 CONSTRUCTION 

TRADE 6 

TRANSPORTATION OR 
COMMUNICATION 

OTIHER 

7 

FINANCIAL SERVICES 8
 
PERSONAL SERVICES 9
 

PUBLIC ADMINISTRATION 0
 

How much 	does the family pay monthly for. 

0000[30 144. DRINKING WATER 00000 146. CLOTHING 00000D[
142. FOOD 

147. OTHER EXPENSES0000003 145. ELECTRICTY 00000
143. HOUSING (TRANSPORTATION, 

EDUCATION) 0000 

NOTE-- If you have any comments, please write them on the back of this page. 
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Appendix B 

QUESTIONNAIRE: CRITERIA, STRUCTURE.AND FORM 

Criteria Applied 

The design of the drinking water and sewer system survey had to comply with the following 
requirements: 

The survey should yield an estimate of the willingness to pay for 
drinking water and sewerage services, both with respect to Installation 
(connection) and monthly rates, by cubic meter for drinking water and 
for overall sewerage service. 

The survey should gather data on the quantity of water consumed and 
the amount paid per unit, permitting an estimate of the demand 
functions by means of the price and income elasticities of demand. 

The survey should p-xduce a definition of the variables, besides price 
and income, that affect the quantity of water consumed (for example,
the number of family members, the availability of sewerage service). 

The survey should provide a guide to the design of an efficient and 
equitable fee system. Therefore, it must yield an estimate of both 
willingness to pay for each unit (cubic meter) of drinking water and a 
monthly fee for sewerage service, as well as the willingness to pay for 
the installation of the service itself (connection). 

* By applying various methods to estimate willingness to pay, the 
results of each methodology should be suited for comparison and 
evaluation of advantages and disadvantages. The survey should yield 
an estimate of willingness to pay using direct methods (contingent 
valuation) and indirect methods. 

The survey should yield quantified economic benefits of drinking water 
and sewerage projects and, therefore, support cost-benefit analyses. 

The survey should support the financial projections required to 
analyze the profitability of drinking water and/or sewerage system 
projects. 
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* 	 The survey, and, in general, the methodology used in Quito should be 
replicable in other cities In Ecuador, with modifications that account 
for local differences. The form should be simple enough so that 
officials of small municipalities with little tran'hing can use it and even 
process it, directly or under the guidance of the BEDE. For this 
reason the survey form is almost entirely pre-coded. 

The survey should not Include questions that do not have a direct 
bearing on its immediate purpose. Therefore, q-estions should only 
be included that yield data that is indispensable to producing estimates 
of the demand for the services indicated. 

Designing the Questionnaire 

The .ollowing steps were followed In designing the form for the socioeconomic surveys: 

1. 	 Preliminar) designs based on research performed in November 1989 and on the 
objectives of the survey. This first draft of the form, as well as of the corresponding 
survey implementation manua, were included In the November 1989 preliminary 
report submitted to WASH. 

2. 	 Application of Che first version of the form by CEDATOS between December 7 and 
December 10, 1989, and evaluation of the results. 

3. 	 Preparation of the second version of the survey form based on experience gained 
during the evaluation test. 

4. 	 Implementation of the survey using the second version of the form, in February 
1990. The delay between the preparation of the second version of the form on 
December 21, 1989 and the Implementation of the survey was due to the fact that 
BEDE wished to use the form designed for the IDB/]BRD project, broadening its use. 

5. 	 Evaluation of the form used in the surveys, considering the criteria outlined in the 
above point. 

6. 	 Design of the final version of the form, included In Volume 2 of this report, which 
included the experience of both the data collection stage and the data processing 
stage. At the same time, the final survey implementation manual was designed. 
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Evaluation of the Questionnaire Used 

The main problem with the survey implemented in February 1990 was that the officials 
performing the survey had difficulty understanding the conversion of units of drinking water. 
Although changes have been Introduced in the new form that improve this situation, 
Improved selection and training of those implemenEng the survey will be required for future 
surveys. The importance of properly completing the questions on the quantity consumed 
and the price paid should be emphasized. 

The housing units connected to the public system did not correctly report on the water they
consumed. Because they did not have water meters, they were charged a fixed monthly fee 
and do not keep track of consumption. 

People who purchase water from tankers and carry it from public taps exercise greater 
control over the quantity consumed. In the first case, there is greater control because they 
pay by the unit, whether at the point of purchasing the water or monthly. In the second 
case, because of the effort required to carry water from sources outside the housing unit, 
water consumption can be accounted for with greater precision 

In Ce case of public taps and wells, the questions on the number of trips made and the 
quantity of water carried for each trip allowed the detection of erroneous responses with 
respect to the quantity of water consumed, because people tend to underestimate their 
consumption. Another factor that affected the results in a negative manner was that those 
performing the survey, officials of EMAP-Q, worked standard office hours, that is, until 6:00 
p.m. Many heads of houseolds would return home after this time, and It was impossible 
to survey them. 

Proposed Changes to the Questionnaire 

The following changes were made to the questionnaire based on the experiences gained from 
the survey: 

Include coding to track whe performed each survey and their 
supervisors, in order to make later corrections and establish a 
correlation between the questionnaires and the quality of those 
performing the survey, which in many cases was not satisfactory. 

Integrate the questions relating to housing complexes and homes, 
because the sample should be taken only for housing with a single 
housing unit. In Latin America and in Ecuador in particular, the 
provisioi. of drinking water is carried out at the level of housing 
complexes and not of individual homes. Moreover, willingness to pay 
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is a function of economic behavior of a family unit. The analysis of 
implicit prices refers to the characteristirs oi' the housing, and it is 
very difficult to separate this data for analysis when the housing 
contains several housing units. 

For the above reasons, home surveys on demand for drinking water and sewer service should 
be performed only for single unit housing. As a consequence, the questions aimed at 
establishing the kind of housing (single family, two family, etc.) and the Interior structure of 
the homes (number of rooms and bedrooms in the home, etc.) were eliminated. 

* 	 The definition c! geographical unit was limited to city and barrio 
because it was .hought that other geographical area definitions were 
not necessary for this kind of survey. 

* 	 The questions relating to the exclusivity of the use of the bathroom 
and kitchen were eliminated because In almost all housing units there 
is exclusive use of these services. 

0 	 New questions aimed at estimating the accessibility of the housing 
unit, both with respect to its distance from the center of the city 
(Q19) and the kind of public roads available (Q18), were Included. 

* 	 The questions relating to the availability of drinking water and sewer 

services were changed in order to provide for the options of having 
both services, one of them. or none. The resulting change was also 
made In the questions relating to the value that homes would have 
with one or both of these additional services (Q23 - Q26). 

The fee for water by unit, calculated monthly, was included, because 
In the course of the survey it was found that in many cases people 
would purchase water by the tank or cubic meter but would pay for 
it monthly. This phenomenon lead to confusion. 

One question was added on the way In which water was carried from 
sources outside of the home (Q42, Q56) in ord,'r to remove 
subjectivity from this area. The quality of the water was identified 
with respect to its ability to be used for drinklnq (v,,ry good), for 
cooking, and for washing utensils (good) (Q45, Q59). 

In order to compare responses on the quantity of water consumed, 
questions (Q67 - Q7 1) were Included that would allow the validity of 
the responses on the quantity of water consumed to be established, 
information which those surveyed with access to th3 drinking water 
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system did not provide because they had no working water meters, 
in the case of Quito. These questions replace question 63 on the 
form used In the survey. 

The range on the questions relating to the willingness to pay was 
increased from (10, 20, 50, 100) to 120, 50, 100, 200). Almost all 
of the people Interviewed were willing to pay 10 sucres. Moreover, 
inflation requires a periodic increase n the values over which 
willingness to pay is evaluated. 

In view of the small number of those surveyed with septic wells and 
latrines, and the low cost of maintaining them, questions 79 to 82 on 
the original form have been replaced by questions 82 and 83 on the 
recommended form. 

In view of the fact that 10% of those surveyed did not believe that 
sewer service was indispensaole, a follow-up question on this subject 
is included on the recommended form (Q85). 

The range for the price that people would be willing to pay for sewer 
service was increased slightly, for the same reasons for which the 
range for the willingness to pay for drinking water was raised. Thus 
the range of (100, 200, 500, 1,0001 was increa.-ed to 1200, 500, 
1,000, 2,000). 

Questions were Included on willingness to pay for the connection to 
the public sewer system (Q91 to Q93), and also on the period over 
which the individual would be willing to pay for this connection and 
for the drinking water connection. 

Questions 89 and 90, relating to damages resulting from flooding and 
rain, were eliminated. 

The maxL-num number of people in the household was reduced to 
five, as had been initially proposed, because only one home of the 
391 surveyed had more than five persons in the category established 
in block F 

The monetary units were revised by s :andardizing them into sucres in 
all of the questions, with the exception of questions relating to the 
value of the housing, which were left in thousands of sucres. 
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Structure and Form of the Proposed Questionnaire 

The structure of the form was divided into six general sections corresponding to six specific 
areas. Sections A and B present general information on the housing unit, sections C and 
D cover the provision of and payment for drinking water, section E Includes Information 
about sewer service, and section F addresses the Income level of the family group. The 
following paragraphs establish the relationship between the objectives and the information 
required In each section. 

A. 	 BASIC DATA: in this section, basic general data is obtained on the geographical 
location of the housing, in addition to data on the person nterviewed, the person 
performing the survey, and the supervisor. In this section, the character of the 
housing is defined. 

B. 	 HOUSING DATA: the purpose of this section is to establish the physical category 
within which the housing unit falls, and so define the influence its external features 
have on the value this unit of housing may attain. This section Includes data on the 
physical characteristics of the housing unit, such as construction materials, size and 
condition of the unit, and availability of public services. In addition, the relationship 
between the inhabitants and the unit (ownership and value), and the relationship 
between the unit and its surroundings (distance to the town center and the cost per 
square meter, etc.) are determined. 

C. 	 DATA ON WATER SOURCE AND CONSUMPTION: this section of the form 
attempts to define, at the moment of the survey, the relationship between the unit 
of housing and the drinking water factor, with a view to establishing whether current 
consumption and manner of obtaining drinking water are satisfactory to the user, or 
If the state should intervene to Improve these conditions, or, In the extreme case, 
should provide these services to this area. This section explores the sources of 
drinking water that enter the home, the manner of obtaining this water, the quality 
of the source, and the Integral cost of this supply. 

D. 	 WILUNGNESS TO PAY FOR DRINKING WATER: by means of the direct method 
of discrete selection, an attempt Ismade to measure willingness to pay for drinking 
water service and its installation in the areas that do not enjoy this service. This 
section questions the Individual surveyed about the quantity of sucres he would pay 
for a specific volume of water and for connection to the service. In this way, the 
value the users would assign to this service may be defined. 

E. 	 DATA ON THE ELIMINATION OF WASTEWATER AND THE WILLINGNESS TO 
PAY FOR SEWER SERVICE: Just as section D attempts to establish the value that 
users ascribe to drinking water service, this section attempts the same for sewer 
service. This value is reflected in willingness to pay for the price of installation. At 
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the beginning, the method for disposing of mastewater is defined, In order to later 
be able to establish willingness to pay for this service by those who do not have 
public sanitation sewer service. Willingness to pay is established using the direct 
method of discrete selection. 

F. 	 DATA ON THE HOME AND ON FAMILY MEMBERS WHO ARE WORKING, 
LOOKING FOR WORK, OR WHO HAVE INCOME OF ANY KIND: The purpose 
of this section is to establish the level of family Income in order to define the 
correlation between this income and abllity or willingness to pay for drinking water 
and sewer services and their installation. Data is requested on the family group, with 
respect to income, ages and occupations. Finally, the questions attempt to establish 
the monthly expenses of the entire family group. 

The questionnaire contains 147 questions in six sections. It consists of five pages, in which 
an attempt is made to gather complete subject areas onto discrete pages in order to better 
coordinate the survey. 

The questions are almost all closed, that is, they are almost all pre-coded (discrete variables) 
or have a number of defined fields (continuous variables). This attempt to pre-code the 
questionnaire responds to the initial requirements that the form be easy to read and 
Implement, as well as to tabulate. "lhe pre-coded questions are presented in two forms: 
binary (Yes or No) and multiple (1, 2, 3, 4, 5, etc.). 

The visual flow of the questions is generally vertical and in two columns, sometimes 
interrupted by a full horizontal strip in which one may insert notes or Instructions that 
concern the entire section (equivalencies, variable coding, etc.). An attempt has also been 
made to locate the reference elements (such as variable codes) on the same pages for which 
they are required by the questions. 

It should also be noted that in section C (data on water source and consumption), questions 
are Included on the principal source right next to the questions on the secondary source, in 
order to rapidly establish this correlation while the survey Isbeing performed, and so control 
or improve the responses given during the survey itself. 

The above formal organizational elements have been studied in a detailed manner and it is 
recommended that, if the questionnaire is changed or broadened in the future, they be 
considered and followed as much as possible. 

Conclusions Pertaining to the Questionnire 

The basic criteria that applied to the development of the 
questionnaire were the capability of estimating willingness to pay for 
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drinking water and sewer services and Installation, and a design that 
would be simple enough to be applied by officials with little training. 

It Is recommended that the sample only be taken in single unit 
housing because, although the provision of these services takes place 
at the level of the housing complex, the willingness to pay for services 
Is measured at the level of the individual home. 

The main problem presented in the tests of the questionnaire was the 
difficulty encountered by the individuals implementing the survey In 
understanding the conversions of units of volume of drinking water. 

Although the form is simple and easily implemented, those 
implementing the survey should be sufficiently trained in order to 
guarantee the validity of the sample. 

During the Implementation of the survey Itself, an attempt should be 
made to control as much as possible the quality of the responses, 
because after the tests were performed it was necessary to change 
certain questions, since they were poorly interpreted by those 
implementing the survey Itself. 

The data collection period for this survey should include non-office 
hours or weekends, so that the best person to respond to the survey, 
the head of the household, may have the opportunity to do so. 
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Appendix C 

DATA PROCESSING 

The processing of the data obtained from the home survey was performed by means of a 
computer package called "StatPac Gold", which provides the tools to produce descriptive 
statistics, distributions, variable crossings and the rel;resslons necessary to analyze willingness 
to pay and other socioeconomic characteristics. This package Is relatively simple to handle 
and easy to learn, without sacrificing versatility. It also has the capability to produce 
information that can be processed with other packages of varying usefulness, such as 
electronic spreadsheets, word processors, and data bases. 

Because it is relatively easy to learn and implement, this package does not require the user 
to be knowledgeable in the area of information systems to develop programs. Thus the 
economist or any other orofessional can manipulate and process the data without much 
training. 

Error Correction and Data Cleanup 

The information from the survey, after data entry and tabulation, was reviewed for errors, 
in data entry or collection, and for inconsistencies. The errors detected were compared with 
the source information for correction. 

The most frequent errors that appeared were the following: 

The figures on consumption, expense or income were very often 
implausible because of confusion in the units (sucres and thousands 
of sucres, for example). This error should be corrected as much as 
possible by doing a thorough critique of the information before data 
entry. 

Invalid codes: the step of reviewing the information and producing a 
preliminary listing of the frequency distributions will facilitate the 
correction of this kind of error. 

Responses with a value of zero (0) for the number of persons in the 
home, area of the lot, square footage, and age of the individuals. 
The lists of preliminary descriptive statistics facilitate the detection and 
correction of these errors. 
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Inconsistencies of various kinds, the most important being: 

- Questions that should not have been answered, such as willingness to 
pay for drinking water when the housing unit is already connected to 
the public system. 

- Inconsistent values, such as a lower value for the housing unit when 
it Is connected to the sewer system than when it is not connected. 

These kinds of inconsistencies can be detected and corrected by data 
checking programs. 

It s very Important to retain copies of the survey forms in files before making 
any corrections, beca is? programming errors are not infrequent. 

Frequency Distributions and Basic Statistics 

The descriptive stztistcs are listed in two steps, with the first taken in order to cross-check 
and detect coding errors, values that are too high or too low, etc., and the second step to 
produce the final data for analysis. 

It is of the utmost importance to guaiantee that all errors have been corrected before printing 
the final descriptive statistics and generating new variables. If this step is not taken, an 
enormous amount of time can be lost if one should discover uncorrected errors at a later 
stage. 

The descriptive statistics generally consist of the frequency distributions of the discrete 
variables (that yield only a finite number of values), and the basic descriptive statistics on the 
continuous variables (tha, may yield an infinite number of variables) such as the mean, the 
median, the mode, the standard deviation, the maximum, the minimum, and the distributions 
by quartiles and deciles. 

Generation of New Variables 

Once the data has been cleaned up one can proceed to generate new variables derived from 
the original variables in the sun-sy. The programs utilized for this purpose are included in 
this appendix. 

The main purpose of generating new variables Is to provide data for the analysis of 
willingness and ability of the households surveyed to pay Variables are generated relating 
to family income, family expenses, the consumption of drinldng water expressed in common 
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units (cubic meters per month), the payment for drinking water and the removal of waste 
water, the prices of water, the logarithms of some of the above variables needed to correct 
regressions, and other variables of interest. 

New Basic Statistics, Crossed Tabulations, and Disaggregated Averages 

From the new variables generated, basic statistics are also listed not only for the analysis of 
willingness to pay, but also in order to provide a final check for possible errors. 

Beyond the basic statistics, crossed tabulations are also generated, especially with variables 
such as the barrio, type of housing, ownership, and principal water source. The 
disaggregated averages are used to determine income, consumption, expenses and average 
prices of various subgroups of the population surveyed, especially by barrio, principal water 
source, housing ownership, method of removing waste water, and the availability of public 
services. The disaggregation is used to perform a comparative analysis of certain variables. 

Data Processing: Evaluation and Recommendations 

The crucial step In data processing is the cleanup of the data, that Is, the detection and 
correction of the errors and Inconsistencies. The errors that are not detected have later 
repercussions in loss of time, because their correction requires the return to previous steps, 
and repetition of work that has already been performed. 

The cleanup of the data consists of the following three phases: 

Critique of the completed survey forms by direct Inspection of the 
forms in order to verify that those Implementing the survey completed 
the forms correctly. 

Detection of errors and Inconsistencies through the use of computer 
programs that can be performed with the same statistical package, 
including automated correction of the errors. 

Preliminary analysis of the basic statistics by which coding errors, 
Implausible values and other errors can be detected. 

Before beginning to generate new variables, these three phases should be performed very 
thoroughly. If they are not completed, entire days of work and computation can be lost. 

It is especially important to retain copies of the survey forms at various stages in the files, 
especially before Important changes and corrections are made. 
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Appendix D 

INSTRUCTION MANUAL FOR CARRYING OUT THE SURVEY 

A. DATOS BASICOS 

DILIGENCIE ANTES DE ENTRAR A LA VIVIENDA: 

1. 	 NUMERO DE LA ENCUESTA: Deje el espacio en blanco, lo diligenclara el 
supervisor. 

2. 	 CIUDA: Uenar con la informacion pertinente, para luego codificar. 

3. 	 DIA. Anotar el dia de la encuesta, ejemplo :si esta se realiza el 12 de enero, 
registrar "12", si el 8 de enero, registrar "08" 

4. 	 BARRIO 0 COOPERATIVA :Escriba el nombre del Barrio, o la unidad 
geografica menor cn que esta ubicada la vivienda. Se entiende por barrio la 
Unidad geografica con caracteristicas homogeneas, generalmente, aunque no 
slempre, creados por el Concejo Municipal y corresponden a la unidad basica de 
la ciudad. 

5. 	 MANZANA #. Anote el numero de la rnanzana en que se ubica la vivienda, segun 
la nomenclatura adoptada en la encuesta. 

6-7. 	 ENCUESTADOR-SUPERVISOR. Escriba los nombres que correspondan, para 
luego codificar. 

A CONTINUACION, INGRFSE EN LA VIVIENDA, IDENTIFIQUESE 
Y COMIENCE LA ENCUESIA PREGUNTANDO POR EN NUMERO 
DE HOGARES QUE HABITAN EN LA VIVIENDA, SEGUN LAS 
DEFINICIONES SIGUIENTES: 

- Vivienda: Espaclo separado por paredes, piso y techo, de otras 
unidades, con acceso independlente directo a la via publica, 
destinado a ser usado como alojamiento permanente de las 
personas que la habitan. 

- Hogar: Persona o grupo de personas que ocupan la totalldaE o 
parte de una vivienda y que comparten la comida y la dormida. No 
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necesariamente tienen vinculos familiares entre si. Las empleadas 
domesticas forman parte del hogar si son internas,lo mismo que 
huespedes temporales o permanentes. 

Si LA RESPUESTA ES 2 0 MAS HOGARES, AGRADEZCA LA 
ATENCION DEN ENTREVISTADO, DE POR TERMINADA LA 
ENCUESTA Y CONTINUE CON LA SIGUIENTE ENCUESTA. 

SI LA RESPUESTA ES 1, CONTINUE , PREGUNTANDO LA 
DIRECCION, TELEFONO Y NOMBRE DEN ENTREVISTADO Y 
CONSIGNE LA INFORMACION EN LA CASILLA 
CORRESPONDIENTE. 

8. 	 EN ENTREVISTADO ES JEFE DEN HOGAR: Preguntele al entrevistado. Se 
define como Jefe de Hogar, la persona que por su edad, por motivos economicos 
o por otras razones, es conocido y aceptado como tal; puede ser hombre o mujer. 

B.- DATOS DE LA VMVENDA 

9. 	 AREA DEN LOTE: Pregunte el area (aproximada,-del lote que ocupa la vivienda, 
en m2. Si el Jnformante no conociere este dato, averigue cuantos metros tiene 
el lote de frente y de fondo, y multipliquelos para obtener el area aproximada en 
mts2. 

10. 	 AREA CONSTRUIDA: Corresponde al area cubierta de la vivienda; por ejemplo, 
si tiene dos pisos con 50 mts2. en el primer, y 35 mts2. en el segundo, el area 
con-trjida es de 85 m2. Los patios interiores no se cuentan como area 
construida. 

11. 	 NUMERO DE CUARTOS EN LA VMENDA: Anotar el numpro de cuartos en 
la vivienda. Se considern como cuarto, todo espacio separado por paredes del 
resto de la vivienda y destinado a u'so como dormitorio, estudlo, sala o comedor 
y todos los demas, con excepcion de bafo, cocina, garaje, taller o negoclo. 

12-13. 	 NUERO DE DORMITORIOS Y DE BANIGS EN LA VMENDA: Registre la 
informacion correpondiente. 

14. 	 ANOS DE CONSTRUIDA: Indicar los afios que tiene de construida la vivienda, 
en forma aproximada. 

15-17. 	 ESTAN LOS PISOS, PAREDES Y TECHOS FABRICADOS CON MATERIALES 
DURABLES: Por materiales durables de los pisos se entienden todos los 
diferentes a la tierra. En el caso de las paredes son durables el ladrillo ceramico, 
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bloque de 	cemento, concreto, tapial, madera tratada, etc. Para los techos se 
entlende 	como material durable: lamina de zinc, teja de barro, teja de eternlt, 
placa de concreto, etc. 

18. 	 LA VIA PUBLICA, AN FRENTE DE LA VIVIENDA ES DE: marcar con x la 
respuesta correspondlente, segun las definiciones sigulentes: 

- Tleira: el suelo esta al natural y no ha sido tratado. (1) 

- Grava-piedra suelta: el piso ha sldo tratado con pledra menuda y 
aplsonada. (2) 

- Adoqulnado-empedrado: el suelo ha sido recublerto por una capa de 
adoqulnes de cualquler material, o de pledras grandes uniformes. (3) 

- Asfaltado-encementado: el suelo ha sido pavimentado o asfaltado en forrna 
unlforme. (4) 

19. 	 DISTANCIA AN CENTRO EN CUADRAS. Pregunte al informante la distancla 
aproximada al centro de la ciudad, en cuadras, o unidades equivalentes de 100 
mts. aproximadamente. 

20-21. 	 TIENEN SERVICIO DE ENERGIA ELECTRICA 0 DE TELEFONO: Consignar 
si la vivienda tiene estos servicios y en funcionamiento. 

22. 	 CUANTO CREE QUE VALE UNA VIVIENDA COMO ESTA: Se trata de 
establecer en cuanto valora la casa quien la habita, mediante el metodo directo de 
valoraclon. La respuesta debe anotarse en el formulario en miles de sucres. 

23. 	 INDIQUE SI LA VIVIEND/- ESTA CONECTADA A: marque con x,asi: 

- Las redes Publicas de agua potable y alcantarillado: Cuando ia vivienda esta 
conectada a las acenetldas correspondlentes, y el serviclo se presta en forma 
aceptable. (1) 

- Solo la red Publica de agua potable: Cuando ia vivienda esta conectada a la 
acometida de la red publica de agua potable y el agua fluye por las salidas. 
Pero no esta conectada a la red publica de alcantarllado. (2) 

- Solo la red publica de alcantariflado: La vivienda esta conectada a la 
acometida y el servicio de alcantarillado se presta en forma aceptable. Pero 
no existe conexion a la red publica de agua potable. (3) 
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Ninguna de las redes Publicas: Cuando la vivienda no esta conectada ni a la 
red publlca de agua potable ni tampoco a la red publica de alcantarillado. (4) 

24. 	 CUANTO CREE QUE VALDRIA ESTA VMENDA SI TUVIERA EN SERVICIO 
DE ALCANTARILLADO: Indica la valoraclon contingente o hipotetica de la 
vivenda si esta tuviera el serviclo de alcantarillado, ademas del agua potable. Solo 
se aplica sI la respuesta 23 es 2. La respuesta debe darse en miles de sucres. 

25. 	 CUANTO CREE QUE VALDRIA ESTA VIVENDA S!ESTUVIERA CONECTADA 
A LA RED DE AGUA POTABLE: Corresponde a la valoracion contingente de la 
vtvtenda si esta tuviera el servicio de agua potable, ademas del de alcantarllado 
que ya tiene; solo se aplica cuando la respuesta 23 es 3. Establece la valoracion 
de la casa por quien la habita. La respuesta debe darse en miles de sucres. 

26. 	 CUANTO CREE QUE VALDRIA ESTA VMENDA SI SE CONECTA A LAS 
REDES PUBUCAS DE AGUA POTABLE Y ALCANTARILLADO: Se aplica 
cuando la respuesti 23 es 4. Indhoa la valoracion contingente de la casa si esta 
tuviera los servicios de agua potable y alcantartllado publico, de los que no dispone 
actualmente. La respuesta debe darse en miles de sucres. 

27. 	 CUANTOS SUCRES VALE EN METRO CUADRO DE TIERRA EN ESTE 
LUGAR. Registrar la apreciacion del entrevistado al respecto, entendiendo por 
"iugar6 la zona geografica mas cercana a la vivienda y que puede ser la manzana, 
la cooperativa o el barrio. 

28. 	 TENENCIA DE LA VIVIENDA. Es el caracter mediante el cual un hogar ocupa 
una vivienda; sea como propietario, arrendatario, anticresis u ob'o. 

- Prol. tario, cuando la familia que habita el hogar es duefia de la vivienda, no 
importando si tiene aun deudas por su cempra. Puede ser con titulo o sin 
titulo, slendo este el caso de los invasores. (1 o 2) 

- Arrendataro, cuando la familia que la habita paga una renta periodlca, 
generalmente mensual, por el usufructo de la vivienda. (3) 

- Anticresis cuando usufructua la vtvtenda por haber entregado el manejo y 
usufructo de un capital al propietarlo de esta. (4) 

- Otro, puede ser en prestamo, o alguna otra situacion. Indique cual es esta 
situaclon. (5) 

29. 	 AN4OS DE VIVIR AQUI EN JEFE DEN HOGAR: Indique hace cuantos afios 
habita en la vivienda el jefe del hogar encuestado. Si no los recuerda con 
precision, anotelos en forma aproximada. 

26 



30. 	 SI PAGA ARRIENDO, CUANTOS SUCRES PAGA AN MES POR LA 
VIVIENDA: Indicar el monto mensual del arrendo de la vivienda, Solamente se 
aplicara cuando la famllla sea arrendatara; en los otros casos, dejar en blanco. 

31. 	 Sl LA VIVIENDA ES CONSTRUIDA CON PRESTAMO, CUANTOS SUCRES 
PAGA AN MES POR EN CREDITO. Registrar el monto de los pagos mensuales 
por concepto de amortizacion del credito. Si no paga amortizacion mensual, dejar 
en blanco. 

C. DATOS SOBRE ORIGEN Y CONSUMO DE AGUA 

EN ESTA PARTE DE LA ENCUESTA SE BUSCA DEFINIR LA 
CANTIDAD DE AGUA CONSUMIDA POR LA VIVIENDA, SEGUN 
DISTINTAS FUENTES, Y SU COSTO, QUE PUEDE SER DIFERENTE 
PARA CADA FUENTE. UNA VEZ SE HAYA ESTIMADO EN 
CONSUMO TOTAN Y EN VALOR PAGADO, SERA POSIBLE 
ESTIMAR LA "DISPOSICION A PAGAR6 POR EN METODO 
INDIRECTO. 

INICIALMENTE, DE 32 A 38, SE INCLUYEN PREGUNTAS SOBRE 
LA UNIDAD DE VOLUMEN UTILIZADA, LA UNIDAD DE TIEMPO, 
LA CANTIDAD POR UNIDAD DE TIEMPO Y EN COSTO, POR 
UNIDAD DE VOLUMEN. EN PROPOSITO ES OBTENER LA 
INFORMACION REQUERIDA PARA CALCULAR LA CANTIDAD 
CONSUMIDA MENSUALMENTE Y EN VALOP PAGADO EN ESE 
MISMO LAPSO POR EN AGUA. 

Sl LA FUENTE ESTA FUERA DE LA VIVIENDA, SU COSTO 
RADICA EN LOS VIAJES QUE DEBEN HACERSE PARA LLEVAR 
EN AGUA A LA VIVIENDA. EN CONSECUENCIA, SE 
PREGUNTAN: EN NUMERO DE VIAJES DE LA VIVIENDA A LA 
FUENTE POR SEMANA, LA CANTIDAD DE AGUA RECOGIDA 
POR VIAJE, LA DISTANCIA EN CUADRAS Y EN TIEMPO QUE 
TOMA CADA VIAJE REALIZADO PARA TRAR AGUA. ESTE ES 
EN CARACTER DE LAS PREGUNTAS 39 A 44. 

LUEGO SE REPITEN LAS PREGUNTAS PARA LA SEGUNDA 
FUFNTE DE SUMINISTRO DE AGUA, SI ESTA EXISTE.(46 A 59) 

32,46. 	 CUALES SON LA PRINCIPAN Y LA SEGUNDA FUENTE DE SUMINISTRO DE 
AGUA QUE LA VIVIENDA UTILIZA: Indicar la principal fuente utilizada, entre 
las opciones exlstentes (32). Asimismo indicar i la seguada fuente en importancla 
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(46). Se entiende como principal fuente, la que mayor cantidad de agua provea 
al hogar y por la cual se desembolsa la mayor cantidad de dinero. 

- Conexion Red Publica: la vivienda esta conectada a la red publica de agua 
potable, y se recibe el serviclo c-ctualmente. (1) 

- Conexion Red Privada: la vivienda esta conectada a la red de agua potable 
de alguna entidad privada como cooperativa, minga, asoclacion, etc; y el 
servicio se recibe actualmente. (2) 

- Tanquero: e! agua es suministrada por un carro tanquero que Ueva el agua a 
las viviendas. (3) 

- Aguafero: el agua es suministrada por individuo que Ileva el agua hasta !a 
vivir~nda. (4) 

- VLno: el agua es suministrada por un vecino y generalmente se debe pagar 
por ella. (5) 

- Pozo: El agua proviene de un pozo profundo y debe ser livada a la vivenda 
por un medio diferente a red. (6) 

- Grifo publico: El agua se obtiene de un grifo publico y debe ser Ilevada a la 
vMenda por un medto diferente a red. (7) 

- Uuvla: El agua es recogida directamente de la lluvia. (8) 

- Vertiente: El agua es tomada de alguna quebrada o rio, y debe ser Ilevada a 
la vivenda por un medlo diferente a red. (9) 

33,47. 	 CANTIDAD DE AGUA CONSUMIDA AN MES: Indique que volumen de agua 
consume al mes de esta fuente, anotando la unidad en que obtiene el agua; o sea, 
si la unidad en que le suministran el agua es "baldes de 10 litros", y al mes obtiene 
8 baldes, la respuesta sera "008 baldes de 10 lltros". 

34,48. 	 UNIDAD DE VOLUMEN UTILUZADA PARA MEDIR EN CONSUMO DE AGUA: 
En cada caso, indicar la unidad de capacidcd que se usa. Por ejemplo, si la 
vMenda esta conectada a la red, la medida seria el metro cubico (M3), en otros 
casos seria el tanque de 55 galones, el balde de 10 litros, etc. Cada tipo de 
medida tendra codlgo distinto, el que sera definido despues de realizada la 
encuesta. 
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35,49. 	 EQUIVALENCIA EN LITROS DE LA UNIDAD UTILIZADA. Para ser Ilenada por 
el encuestador, haclendo la conversion del numero de unilades consumidas 
(preguntas 33,47) segun la unldad utilizada, (preguntas 34,48) a litros. Apoyese 
en La tabla de equivalencias ubicada a] final de la pagina 2 de la encuesta. 

36,50. 	 PAGA ALGO POR EN AGUA DE ESTA FJENTE. Si se paga algo por el agua 
de la fuente, indicar la modalidad segun las opciones: 

- Si, pago por unidad y en el mornento de comprarla. Se paga cada ve. que 
se recibe el agua. (1) 

- Si, pago por unidad y mensualmente . El pago de las unidades suministrada 
se realiza una sola ve. al mes, aunque el suminstro se reparta en varias 
partes al mes. (semanal, diario, etc,. (2) 

- Si, pago goblalmente al mes. Se paga una ve. al mes, no importa cuanto 
consuma. (3) 

- No pago 	nada por el agua. El agua es suministrada en forma gratuita. (4) 

37,51. 	 SI LA RESPUESTA 36,50 es 1 o 2, CUANTO PAGA POR CADA UNIDAD. 
Indicar el costo por cada unidad pagada, aunque el pago se haga una ve. al mes. 

38,52. SI LA RESPUESTA 36,50 es 3, CUANTO PAGA MENSUALMENTE. Indicar el 
costo mensual pagado. 

CUANDO EN AGUA SE ADQUIERE DE UN VECINO, DE POZOS, 
PILA PUBUCA AGUA LLUVIA, RIO 0 QUEBRADA, 
PROBABLEMENTE SEA NECESARIO REAUZAR VIAJES DE LA 
VIVIENDA A LA FUENTE, QUE TENDRIAN UN COSTO EN 
TERMINOS DE TIEMPO. LOS SrS CONJUNTOS DE PREGUNTAS 
SIGUIENTES CORRESPONDEN A V.AJES POR SEMANA, 
CANTIDAD DE AGUA RECOGIDA POR VIAJE, DISTANCIA EN 
CUADRAS Y TIEMPO DE DURACION DE CADA UNO DE ESTOS. 

39,53. 	 Sl ESTA FUENTE ESTA FUERA DE LA VIVIENDA, CUANTOS VIAJES POR 
SEMANA 	DEBE HACER: Las veces que van a recoger el agua a las fuentes 
alejadas, en el transcurso de una semana. Si por ejemplo se realizan tres viajes
diarios a la fuente durante los dirs de semana pero el domingo solo se hacen dos, 
la respuesta es 20 viajes. 

40,54. QUE CANTIDAD TRAd EN CADA VIAJE, EN LA UNIDAD INDICADA. Indicar 
la rantidad de unidades que se recogen en cada viaje. Por ejemplc -Ila unidad es 
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"balde de 10 lltros", y en cada viaje se levan dos baldes, la cantidad por viaje seria 
de 20 litros. 

41,55. A QUE DISTANCIA (EN CUADRAS) QUEDA LA FUENTE: La distancia que 
separa la vK. .da del lugar de la fuente; la cuadra equlvale aproximadamente a 
100 metros y es la distancia i entre las intersecciones en la rnanzana espafiola 
tradicional. 

42,56. EN QUE TRAE EN AGUA DE ESTA FUENTE. Indique cual es el medio utilizado 
para llevar el agua hasta la vivienda: 

- A pie. (1) 
- A lomo de animal. (2) 
- Bicicleta o traccion humana (carretila o carreta empujada o tirada por un 

hombre). (3) 
- Vehiculo automotor. Carro, jeep, camion, etc. (4) 
- Otro, si el medio de transporte es diferente a los anotadoF arriba. (5) 

43,57. CUANTO TIEMPO GASTA EN EN VIAJE DE IDA Y VUEL7A (EN MINUTOS). 
Lo que se demora en promedio la persona que va a traer el agua a las fuentes que 
quedan alejadas de la vivienda. Se debe anotar el tiempo total, o sea, to que 
demora a la ida a la fuente, al regreso a la vivienda y tamblen el tiempo que dura 
la recoleccion del agua en la fuente. 

44,58. LA PERSONA QUE REALIZA EN VIAJE TRABAJA ?. Si trabaja en un empleo 
remunerado, indicarlo. En caso contrario, registrar "no". 

45,59. CALIDAD DEN AGUA. Indicar si la calidad del agua consumida es buena, regular 
o mala, segun los criterios indicados en el cuestionaro, asi: 

-
-
-
-

Muy buena. Se puede beber de esta agua. (1) 
Buena. Sirve para cocinar y lavar utensilios. (2) 
Regular. (3) 
Mala. (4) 

60-65. INDIQUE DE QUE FUENTE OBTIENE EN AGUA PARA CADA UNO DE LOS 
SIGUIENTES USOS. Reglstre,frente a cada uno de los usos (beber, cocinar, etc), 
la fuente de la que predominantemente obtlene el agua para ese uso, utflizando 
los codigos que aparecen indJcados abajo de la pregunta. Por ejemplo, si para 
beber y cocinar compran agua de un aguatero, para bafiarse y lavar, van por el 
agua al grifo publico y no tienen animales, se llenarla asi: 
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Numeral 60-4; numeral 61-4; numeral 62-7; numeral 63-7; numeral 64-7; numeral 65 
dejar en blanco. 

66. 	 LA CANTIDAD DE AGUA QUE CONSUME ACTUALMENTE ES SUFICIENTE: 
Indicar si considera que el agua que puede consumir actualmente es suficlente 
para cubrir sus necesidades. 

Sl ESTA CONECTADO A LA RED PUBUCA DE AGUA POTABLE, 
0 SEA Si LA RESPUESTA 32 0 LA 46 ES 1, FORMULE LAS 
PREGUNTAS 67 A 71. 

EN CASO 	CONTRARIO, PASE A LA PREGUNTA 72. 

67. 	 TIENE LA VIVIENDA UN MEDIDOR EN FUNCIONAMIENTO. Indicar si existe 
un medidor de agua potable y se encuentra en aceptable forma. 

68. 	 CUANTAS HORAS AN DIA,EN PROMEDIO, RECIBE EN AGUA. Si no recibe 
agua las 2-d horas del dia, escriba el numero de horas promedio en que el agua 
Ilega a la vivienda, aproximadamente. 

69. 	 CUANTAS LLAVES DE AGUA TIENE. Entendiendo por Have los puntos de 
salida del agua diferentes a sanitaros o duchas. 

70-71. 	 CUANTOS SANITARIOS Y DUCHAS TIENE. Consigne la informacion en las 
casillas correspondlentes. 

D.- DISPONIBIUDAD A PAGAR POR AGUA POTABLE 

AN INICIAR LA ENCUESTA 0 LA PARTE CORRESPONDIENTE A LA DISPONIBILIDAD 
A PAGAR, SE DEBE LEFR LAINTRODUCCION QUE APARECE AN PRINCIPIO. ESTA 
PARTE DE L.A ENCUESTA SE DEBE DIUGENCIAR SOLO EN AQUELLAS VIVIENDAS 
QUE NO TIENEN CONEXION DOMICILIARIA, 0 SEA, CUANDO LA RESPUESTA A LA 
PREGUNTA 23 HAYA SIDO 30 4. 

PREGUNTAS 72 a 76. 

Esta seccion tiene por objeto investigar ia disposicion a pagar medante el metodo directo 
de preguntarles a los encuestados si estarian dispuesto a pagar una suma mensual 
determinada por una unidad de volumen consumida. Se ha tornado como medida el tanque 
de 55 galones, pues es la medida mas utilizada por los encuestados, y es mas facil 
equipararla con medidas a que estan acostumbrados los encuestados, ejemplo: Baldes de 10 
litros, latas de 5 galones y metros cubicos. 
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El metodo directo aplicado es el de selecclon discreta, que simula u'1 proceso de regateo, en 
el que se le va preguntando al Entrevistado si esta dispuesto a pagar una suma cada ve. 
mayor, hasta que responden que no, en cuyo caso se le pregunta I cuanto entonces estarla 
dispuesto a pagar. Los estudios empirlcos han demostrado que el metodo de seleccion 
discreta produce resultados mas confiables que preguntando directamente el valor que estarla 
dispuesto a pagar el Encuestado. 

77. 	 CUANTOS SUCRES SERIA LO MAXIMO QUE ESTARIA DISPUESTO A 
PAGAR POR LA ACOMETIDA DE AGUA POTABLE. Se refiere al pago por la 
conexion Inicial, que tiene un costo diferente al costo del aoua que se consuma 
mensualmente. 

78. 	 DE LA SUMA ANTERIOR, CUANTO ESTARIA DISPUESTO A PAGAR 
MENSUALMENTE. Las Empresas de Agua Potable del Ecuador tienen la 
poslbflidad de diferir, de acuerdo con los beneficiarios de las conexiones o 
acometidas, la forma de pago, por mensualidades. En esta pregunta se busca 
averiguar cua: seria el pago mensual preferido por los encuestados. 

79. 	 DURANTE CUANTOS MESES PAGARIA LA ACOMETIDA DE AGUA 
POTABLE. Pregunte por la cantidad de tiempo en meses, que estarla dispuesto 
a pagar el costo de obtener la acometida de agua potable. Este costo es dlferente 
al del consumo normal al mes. El producto de esta pregunta y la anterior debe dar 
una suma 	Igual a la respuesta 77. 

80. 	 SI LA VIVIENDA ESTUVIERA CONECrADA A LA RED DE AGUA POTABLE, 
CONSUMIRIA LO MISMO, UN POCO MAS 0 MAS DEN DOBLE. Indicar aqui 
sl cree que la familia consumiria mas agua, de tener la posibilidad de hacerio, o 
su consumo no cambiara fundamentalmente. 

E. DATOS SOBRE ELIMINACION DE AGUAS SERVIDAS Y LA
 
DISPOSICION A PAGAR POR ALCANTARILLADO
 

81. 	 COMO EVACUA LAS AGUAS SERVIDAS. Marcar con una "x" la respuesta 
adecuada. 

- Red de alcantarillado Publico. El sanitario esta conectado a la red publica de 
la ciudad. (1) 

- Ree de alcantarillado Privado. El sanitarlo esta conectado a una red no 
publica sino privada, o de una organizacion cooperatva o comunal. (2) 

Pozo septico, indica que el sanita;io esta conctado a un sistema de 
eliminaclon con pozo profundo. (3) 
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Letrina, indica que existe un hueco que a] saturarse generalmente se tapa y 
se cambia de lugar abriendo otro. (4) 

Acequla o 	rio, cuando se utilizan cauces naturales para eliminar las aguas 
servidas. (5) 

Cielo abierto, se registra cuando la vivienda no cuenta con ningun sistema de 
eliminacion de -iguas servidas y se tiene que salir al campo ablerto. (6) 

82. 	 SI LA RESPUESTA A LA PREGUNTA 81 ES 10 2, CUANTO LE CUESTA (0
TIENE QUE PAGAR) AN MES. En el caso de que este conectado a alguna red 
de alcantarlllado, indique el costo mensual pagado por este servicio. Aqui debe 
indicar no solo lo que se paga directamente como tarifa, sino la suma que se debe 
pagar bajo cualquier otra denominacion (impuesto, contribucion por mejora), por 
el derecho a tener el servicio de alcantarillado. 

83. 	 SI LA RESPUESTA A LA PREGUNIA 81 ES 3,- 0 5, EN CUANTO CALCULA 
EN GASTO QUE TUVO QUE HACER EN ULTIMO ANO PARA 
REPARACIONES, LIMPIEZA, REPUESTOS, ETC, PARA PODER USAR EN 
POZO, LETRINA 0 ACEQUIA.Si evacua las aguas servidas por pozo septico,
letrina o en acequia-rio; sefiale el costo global del ultimo afio, por limpieza eqL'ipo,
reparaciones, mantenimiento, repuestos y otros gastos ocasionados por dicho uso. 

ANTES 	 DE COMENZAR LAS PREGUNTAS SIGUIENTES, 
RELACIONADAS CON LA DISPOSICION A PAGAR POR LA 
ACOMEPIDA DEN SERVICIO DE ALCANTARILLADO, SE LEERA 
LA FRASE QUE APARECE ANTES DE LA PREGUNTA 84. ESTAS 
PREGUNTAS SC1.0 SE DILIGENCIARAN DONDE NO HAYA 
CONEXION A LA RED PUBUCA DE ALCANTARILLADO 
SANrTARIO. 

84. 	 ESTARIA UD. INTERESADO EN ESTAR CONECTADO A LA RED PUBUCA 
DE ALCANTARILLADO SANITARIO. Registrar la respuesta adecuada; la 
pregunta debe poder establecer sl el encuestado considera conveniente tener 
acceso a la red de alcantarillado o si puede pasar sin este serviclo. 

SI LA RESPUESTA A LA PREGUNTA 84 ES NO, CONTINUE CON 
LA PREGUNA 85, EN CASO CONTRARIO, PASE A LA 
PREGUNTA 86. 
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85. 	 POR QUE NO LE INTERESA ESTAR CONECTADO A LA RED DE 
entre las opciones presentadas.ALCANTARILLA[)O. Seleccione la respuesta 

Diligenciese solo si la respuesta anterior fue no. 

PREGUNTAS 86 A 90 

Estas preguntas estan orientaclas a determinar la disposicion a pagar de las famillas, medlante 

el metodo directo de "Seleccion discreta", que se aplico tamblen al caso del servicio de agua 

potable. pues es muy importante que el encuestado entienda claramente cual es el servicio 

sobre el que se le pregunta su valoraclon. 

SERIA LO MAXIMO QUE ESTARIA DISPUESTO A91. 	 CUANTOS SUCRES 
PAGAR POR LA ACOMETIDA DE ALCANTARILLADO SANITARIO. Se reflere 

al pago por la conexion Inicial, que tiene un costo diferente al costo mensual del 

serviclo. 

92. 	 DE LA SUMA INDICADA EN EN PUNTO ANTERIOR, CUANTO ESTARIA 

DISPUESTO A PAGAR MENSUALMENTE. Se busca averiguar el valor de las 

cuotas mensuales en que se diferira el pago de la acometida de alcantarillado. 

93. 	 DURANTE CUANTOS MESES PAGARIA LA ACOMETIDA DE 

ALCANTARILLADO SANfTARIO. Pregunte por la cantidad de tiempo en meses, 

durante el cual estaria dispuesto a pagar el costo de obtener !: acometida de 

alcantarillado. Este costo .s diferente al del pago normal del med. El producto de 
unaesta pregunta (numero de meses) por la anterior (cuota mensual) debe dar 

suma igual a la respuesta 91. 

F.- DATOS SOBRE EN HOGAR Y LAS PERSONAS QUE TRABAJAN,
 

BUSCAN TRABAJO 0 TIENEN INGRESOS POR CUALQUIER CONCEPTO
 

PREGUNTAS 94 A 101. 

NUMERO DE MUJERES, NUMERO DE PERSONAS EN EN HOGAR, NUMERO 

DE PERSONAS DEN HOGAR QUE TRABAJAN Y DISTRIBUCION SEGUN 

GRUPOS ETARIOS. Registre al frente de cada pregunta el numero que 

corresponda, prestando atencion a que la informrcion sea consistente. Las edades 

se entlenden en aios cumplidos. La suma de las respuestas 97 a 101 debe dar 

igual a la respuesta 94. 

PREGUNTAS 102 A 141. 

DATOS DE LAS PERSONA? QUE "IRABAJAN, BUSCAN TRABAJAN 0 

RECIBEN INGRESOS. Uenar la informacion solicitada para los mlembros dei 

hogar que cumplan una o vara.s de las siguientes condiciones. 
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Que sea el jefe del hogar. 

Que trabaje y reciba remuneraclon por ello. 

Que estando sin trabajar, este buscando trabajo activamente 

Que reciba ingresos de cualquier tipo, tales como pensiones, rentas, 

arriendos, donaciones periodicas, intereses, etc. 

102,110,118,126,134. 

INGRESOS MENSUALES. Registre aqul los ingresos recibidos por cada persona 

en un mes tipico, como noviembre de 1989, en miles de sucres. Se trata de 

obtener informacion sobre los ingresos mensuales, por cualquler fuente regular 

(salarios, pensiones de jubtlacion, renta de alquiler, ve-ita de comida, utilidad por 

se debe tener en cuenta primas nl bontficacionesventas ambulantes, etc.). No 

esporadicas o semestrales, pero si primas y subsidios permanentes.
 

103,111,119,127,135. 

EDAD. Anotar los afios cumplidos; si se presentara el caso de una persona con 

100 afios o mas, registrar 99. 

104,112,120,128,136. 

ESCOLARIDAD. Indique el numero total de grados aprobados de educacion 

primaria, secundaria y superior. Por ejemplo, si el entrevistado es analfabeta 

marque "00"; si termino el segundo afio de bachillerato, "08"; si es arquitecto 

graduado, "17"; si ha hecho dos afios de postgrado, "19". 

105,113,121,129,137. 

SEXO.kegistre el sexo de ia persona, '1"si es hombre y "06 si es mujer. 

106,114,122,130,138. 

NACIO EN ESTA CIUDAD. Con esta pregunta se busca conocer si la persona es 

inmigrante o no; en algunos casos la demanda de agua puede varlar si la persona 

es nacida en otros sitios. 

107,115,123,131,139. 

SITUACION LABORAL. Marcar una "x"segun sea el caso y de acuerdo con las 

sigulentes definiciones. 

- Trabaja a tiempo completo: significa que en el momento se encuentra 

laborando a tiempo completo en cualquier actividad remunerada, diferente C.' 

servicio domestico Interno. (1) 

35 



Trabaja tiempo parcial: cuando la persona trabaja ia mltad o menos de la 

jornada laboral ordinaria en el Ecuador; tal serla, por ejemplo, el caso de una 

ama de casa que trabajara como iOsecretarla medlo tlempo. (2) 

Busca trabajo: significa que no esta trabajando actualmente pero que busca 

trabajo activamente. (3) 

Jubilado : significa que la persona disfruta de una pension por jubilacion o 

lnvalidez. (4) 

Otro: corresponde a cualquier situaclon diferente a las anteriores, como seria 

el caso del jefe de hogar que no trabaja ni esta desempleado ni es 

sera casopensionado. Tambien el del rentlsta o la persona que recibe 

periodicamente remesas del exterior. (5) 

108,116,124,132,140. 

ACTIVIDAD ECONOMICA. Registre la actividad economica desarrollada en el 

sitio de trabajo de la persona. Solo se aplica a quienes estan trabajando o buscan 

trabajo en la a,.tualidad. En este ultimo caso, Indicar la actividad economica de su 

ultimo sitio de trabajo. Marque con una "x6 la rama de actlvidad correspondiente, 

segun las definiclones siguientes: 

- Agricultura-ganaderia: significa que la persona trabaja en una empresa cuya 

actividad economica principal es la produccion agropecuaria, los serviclos 

agricolas, el cuidalio de animales, el cuidado de bosques, la extracclon de 

madera, la pesca, etc. Tambien se aplica a la persona que trabaja por cuenta 

propla en cualquiera de estas actividades. (1) 

- Minas y canteras: se aplica cuando la persona trabaja el labores extractivas 

tajes como en areneras, canteras o minas de socavon o cielo ablerto. (2) 

- Industria: significa que la persona trabaja en una empres?, de produccion y/o 

fabricacion de allmentos procesados, bebidas, textiles, maebles y accesorlos;, 

qulmicas, productos de caucho y plastico,papel, Imprentas, sustancias 
productos metalmecanicos, electricos, etc. (3) 

- Electricidad, gas y agua: cuando la persona trabaja en la produccion y 

disLibuclon de estos servicios, sea en el sector publico o en el sector privado. 
Empresa de Energia,En Quito, a los empleados de EMA- Q, EMAP-= y 1a 

a la procluccion y distribucionpreguntarles si estan directamente vinculados 

del servicio respectivo. En caso contrario, registrar en la categcria de 

Administracion Publica. (4) 

- Construccion: significa que la pesona traboja en una entidad cuya principal 

actividad economica es la construccion. (5) 
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Comerclo: Cuando la persona trabaja, por cuenta propia o como empleado, 

en el comerclo al por mayor, al detal, o en restaurantes, cafes, hoteles y 

lugares de alojamlento y, en general, en establecimlentos que expendan 

comidas o bebidas. (6) 

Servicios financieros: cuando la persona presta serviclos en bancos, 

corporaclones de ahorro y credito, compafilas de seguros, oficinas de 

propiedad raiz, compafiias fiduciarias, compaflias de "leasing", etc. (7) 

Transportes: cuando la persona trabaja por cuenta propia o como empleado 

de una entidad, en la prestacion del servicio de transporte terrestre, aereo, 

maritimo y fluvial, o en servicio conexos como terminales, aeropuertos, 

estaciones nerroviarias, muelles, etc. (8) 

Administracion Publica: cuando la persona trabaja en entidades del gobierno, 

en administracion publica, justicla, defensa y policid. Se exceptuan los 

trabajadores de los sectores de salud, educacion y asistencla social, asi como 

qulenes laboran en establecimientos comerciales e industriales del Estado. (9) 

cuando la persona trabaja enServicios personales, soclales y comunahes: 
Instituciones educativas y de investigacion, en bibliotecas, museos, presta 

servicios medicos, odontologicos, veterinarios, en institutos de asistencia a la 

nifiez, a los ancianos, a los invalidos y desvalidos, presta servicios 

profesionales, trabaja en jardines botanicos, zoologicos, servicios de diversion 

y esparclmiento, presta serviclos de reparacion, domestico (externo), de 

limpieza, lavanderlas, peluquerias, etc. (10) 

109,117,125,133,141. 

CATEGORIA OCUPACIONAL. Se aplica esta pregunta solamente a quienes 

estan trabajando o buscando activamente trabajo el dia de [a encuesta. Marcar con 

una "x6 la categoria adecuada, segun las definiciones sigulentes. 

* 	 Obrero: cuando se trabaja mediante vinculaclon laboral, sea esta verbal o 

escrita, en labores donde predomina la actividad fisica sobre la Intelectual. (1) 

- Empleado: significa que la persona tiene un contrato de trabajo (verbal o 

escrito) con sus empleadores o patronos, su actividad es predominantemente 

intelectual y se desarrolla principalmente en oficinas o locales comerciales. (2) 

- Patrono o empleador: cuando la persona no es empleado ni obrero sino el 

jefe de su propia empresa; se refiere principalmente a los propletarios de 

empresas, profesionales independientes y a los empresarlos, en general que 

laboran en el sector formal de la economia. (3) 
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Trabaja por cuenta propla: cuando la persona trabaja por cuenta propa, sin 
estar empleada ni tener empleados, remunerados o no. Esta categoria 
corresponde principalmente a los trabajadores del sector informal, como 
vendedores ambulantes, lustrabotas, etc. (4) 

Otros. Registre esta categoria cuando la persona no pertenezca aninguna de 

las anterlores. Especifique cual. (5) 

142-147. 	CUANTO PAGA MENSUALMENTE LA FAMILIA POR CONCEPTO DE: 

Indique el promedlo mensual, en sucres, gastado por la Familia, por cada uno de 

los conceptos establecidos. 

- Alimentos 
- Vivienda 

Agua potable 
- Energia electrica 
- Vestidos 
- Otros gastos: Educacion, Transporte, Recreacion, Salud, etc. 

FINAUCE LA ENCUESTA, AGRADEZCA LA COLABORACION 

PRESTADA Y COI\MNUE CON LA SIGUIENTE ENCUESTA. 

SI UD. 0 EN SUPERVISOR TIENE ALGUNA OBSERVACION, POR 

FAVOR ANOTELA AN REVERSO DE LA ENCUESTA Y 

COMENTELA CON EN SUPERVISOR. 
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Appendix E 

CODES USED FOR THE BARRIOS OF QUITO 
AND FOR UNITS OF VOLUME USED 

ANEXO 5: CODIGOS 

CODIGOS DE BARRIOS DE QUITO 

SAN JOSE DE MONJAS ............... 01 
ARGELIA ........................ 02 

OBRERO INDEPENDIENTE ............. 03 
NUEVA AURORA .................... 04 
SANTA ANITA NORTE ................ 05 
ECUATORIANA ..................... 06 
LUCHA DE LOS POBRES .............. 07 
COOP. CARCELEN .................. 08 
COOP. SAN FRANCISCO .............. 09 
SAN ENRIQUE DE VELASCO ........... 10 
LA TOLA ....................... . 11 

EN PANECILLO ..................... 12 

UNIDAD DE VOLUMEN QUE UTILIZ,&. 

TANQUE DE 55 GLNS. = 220 LTS ........ 1 

GALON DE 3.8 LTS . .................. 2 
TINA DE 10 LTS ...................... 3 
BALDE DE 10 LTS ..................... 4 

LATA 0 CANECA DE 5 GLNS. - 19 LTS ... 5 

BALDE DE 20 LTS . ................... 6 

SISTERNA DE 1 METRO CUBICO - 1000 LTS 7 

39
 



Appendix F 

C OMPUTER PROGRAMS USED FOR GENERATING VARIABLES 

(Expressed in Cubic Meters and Months) 

codebook AGUA
 

data AGUA
 
V105, VIl3, V121, V129
AVERAGE-AUXI 	= V97, 


= V97, VI05, Vi15, V121, V129
COUNT AUX2 


COMPUTE V1b2 = AUXISAUX2
 

WRITE AGUA
 

V158
AVERAGE AUXI 	= V153 -


COUNT AUX2 	= v15:, - V158
 
= 


COMPUTE V16. AUXIVAUX2
 

write AGUA
 

COMPUTE V164 	= V162/V9
 
= 


COMPUTE V165 V154/VI62
 

COMPUTE V166 = V9/V31
 

COMPUTE V167 = V9/V32
 

COMPUTE V168 = VIi*V29 

COMPUTE-VI69 = V26 - V16B 

IF V 5)O THEN COMPUTE V170 V35*V162 
V170 = VZ6*Vi62V36>0 THEN COMPUTE
IF 


WRITE AGUA
 

COMPUTE V171 	= V1BsV CIiC0O 

COMPUTE V172 = V51sV55/CO00 

IF V41=1 THEN COMPUTE V173 V:B$V42 

IF V41=2 THEN COMPUTE V173 V43 

IF V54=1 THEN COMPUTE V174 = VS1V55 

IF V54-2 THEN COMPUTE V174 = V56 

COMPUTE V175 = Vi73/VI71 

COMPUTE V176 = V174/V172
 

WRITE AGUA
 

IF V173>O THEN COMPUTE V177 = V173
 

IF V174>0 THEN COMPUTE V177 = V174
 
* V173 + V174IF V173>0 AND V174>0)THEN COMPUTE V177 


COMPUTE-VI78 = V162/V177
 

COMPUTE V179 = VI55/Vi77
 

COMPUTE VISO = V156/V177
 

WRITE AGUA
 

COMPUTE VIBi = V75*4.545454
 

IF V24=0 OR V25-0 THEN COMPUTE V182-0
 

IF V24=I AND V25=I THEN COMPUTE V182ml
 

IF V24=1 OR V25=0 THEN COMPUTE V183=0
 

V24=0 AND V25=1 THEN COMPUTE V183ml
 

IF V24=0 OR V25=I THEN COMPUTE V184=0
 
IF 


V24=I AND V25=0 THEN COMPUTE V184=1 

IF V182=0 AND V163=O AND V184=0 THEN COMPUTE ViBS-(V27-V26) + (V28-V26) 

AND VIB4=1 THEN COMPUTE VI86=(V27-V26) 

IF 


IF V182=0 AND V183=I 


IF V182=0 AND V183=1 
AND V184-0 THEN COMPJTE VI87-CV28-V26)
 

COMPUTE V188 = V62/VSI
 

COMPUTE V189 = V79sVSO/12
 

WRITE AGUA
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CODE4OOK AGUA
 

DATA AGUA'-


IF V44..0( THEN COMPUTE V19i = V44*V474.-*16. 28B/43200
 
IF V57C THEN COMPUTE V191 = V57*V6O*4.I3*16.Z268/43200 
IF V44C0 AND V57.:( THEN COMPUTE V191 = (V44*V47 + V57$V6O)*4.35*16.326B/43: 
IF V41=Z THEN COMPUTE V192 = V171 
IF V54=, THEN COMPUTE V192 = V172 
IF V41=7 AND V54=3 THEN COMPUTE V192 = V171 + V172 
-CGMFL'TE V19Z = V191/Vi92 
WRITE AGUIA 

AVERAGE AUXI = V191, V173, V174 

COUNT AUX2 = V191, V17:, V174
 
COMPUTE V194 = AUX1$AUX2
 

IF V171'O THEN COMPUTE V195=VI71
 

IF VI72>O"HEN COMPUTE V195=VI72
 
IF V171 O AND V172)O THEN COMPUTE V195=VI71+Vl72
 

COMPUTE Vi96 = V194/V195
 
IF V41="1/2" THEN COMPUTE V198 = V171
 
IF V54="1/2" THEN COMPUTE V199 = V172
 

WRITE AGUA
 

IF V182= THEN COMPUTE V197 = 1 

IF V187=1 THEN COMPUTE V197 = 2 
IF Vi84=I THEN COMPUTE V197 = 
IF V182=0 AND V183=0 AND V184=O THEN COMPUTE V197 = 4 
WRITE AGUA 

AVERAGE AUX1 = V191, V173, V174
 
COUNT AUX2 = V191, V173, V174
 

COMPUTE V194 = AUXIAUX2
 
COMPUTE V196 = V194/V195
 
IF V41<=7 THEN COMPUTE V198 = V171
 

IF V54<=2 THEN COMPUTE V199 = V172
 

WRITE AGUI
 

IF V18=I AND V19=1 AND V20=I THEN COMPUTE V206 = I 
IF VI8=O OR V19=0 OR V20=O THEN COMPUTE V206 - 0 
WRITE AGUA 

IF V77=3 THEN COMPUTE V2OB=Vl75
 
IF V37=7 THEN COMPUTE V208=V19
 
IF V37=9 THEN COMPUTE V208=V193
 

WRITE AGUA
 

COMPUTE V209 = LOG(V208) 
WRITE AGUA
 

IF V25=0 THEN COMPUTE Y205=(V27-V26)
 
IF V24=0 THEN COMPUTE V2'6=(V27-V26)
 
WRITE AGUA
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Appendix G 

COD)EBOOK 

ENCUESTA DE AGUA POTABLE YSANEAMIENTO 
RELACION DE VARIABLES (CODEBOOK) 

V1-# ENCUESTA 
V2-PROVINCIA 
V3-CIUDAD 
V4-SECTOR 
V5-PARROQUIA 
V6-BARRIO 0 COOPERATIVA 
V7-# HOGARES EN LA VlENDA 
V8-# PERSONAS EN LA VMENDA 
V9-#PERSONAS EN EL HOGAR 
V10-TIPO VMNlENDA 

1=CASA UNIFAMIUAR 

2=CASA BIFAMILAR 

3=DEPARTAMENTO 

4=CUARTOS 
5=OTROS 

V 11-AREA LOTE 
V12-AREA CONSTRUIDA 
V13-# CUARTOS EN LA VVlENDA 
V144 DORMITORIOS EN LA VlVIENDA 
V15-# BANOS EN LA VlVIENDA 
V16-ANOS DE CONSTRUIDA 
V17-SANITARIO LO USA SOLO LA VVIENDA 

l=SI 
O=NO 

V18-COCINA LA USA SOLO LA VIVIENDA 
]=Sl 

0=NO 


V19-PISOS EN MATERIAL DIF A TIERRA 

1=Sl 

0=NO 

V20-PAREDES EN MATERIAL DURABLE 
1=Sl 
0=NO 

V21-TECHOS EN MATERIAL DURABLE 
1=SI 

0=NO 


V22-TIENE SERVICIO ENERGIA 
l=Sl 
0-NO 

V23-TIENE SERAiCIO TELEFONO 
I=Sl 
O=NO 

V24-VIV CONECTADA A RED ALCANT 
1=SI 
0=NO 

V25-VIV CONECTADA A RED AGUA P 
I=Stb 0=NO 

V26-$ CREE QUE VALE LA VIVIENDA 
V27-$ LA CASA SI CONECTA A RED AGUA 
V28-$ LA CASA SI CONECTA A RED ALCA 
V29-$ M2 TIERRA EN EL LUGAR 
V30-TENENCIA 

1=PROPIA TITULO 
2=PROPIA NO TITULO 
3=ARRENDATARIO 
4=ANTICRESIS 
5=OTRO 

V31-# CUARTOS OCUPADOS HOGAR 
V32-# DORMITORIOS HOGAR 
V33-# BANOS HOGAR 
V34-ANOS AVIR AQUI 
V35-$ POR ARRIENDO MENSUAL
 
V36-$ POR CREDITO MENSUAL
 
V37-PRINCIPAL FUENTE DE AGUA
 

1=CONEX RED PUB,
 
2=CONEX RED PRI.
 
3=TANQUERO
 
4=AGUATERO 
5=VECINO 
6=POZO
 
7=GRIFO PUB.
 
8=LLUVIA
 
9=VERTIENTE
 
0=NINGUNA 

V38-CONSUMO MES FUENTE PRINCIPAL 
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V394JNIDAD DE VOLUMEN FUENTE PPAL 
I=TANQUE 55 GAL 
2=GALON 3.8 LTS 
3=TINA 10 LTS 
4=BALDE 1OLTS 

5=LATA 5 GAL 

6=BALDE 20 LTS 

7=CISTERNA 1 M3 


V40-UNIDAD FUENTE PPAL EN UTROS 
V41-PAGA POR FUENTE PPAL 

I=SI,POR UNIDAD 
2=SI,GLOBAL 
3=NO PAGA 

V42-$ PAGA POR UNIDAD FUENTE PPAL 
V43-$ PAGA MENSUAL FUENTE PPAL 
V44-VIAJES SEMANA POR FUENTE PPAL 
V45-CANTIDAD POR VIAJE FUENTE PPAL 
V46-DISTANCIA CUADRAS A FUENTE PPAL 
V47-T1EMPO VIAJE FUENTE PPAL 
V48-TRABAJA QUIEN VIAJE FUENTE PPAL 

1=Sl 
O=NO 


V49-CAUDAD AGUA FUENTE PPAL 

2=BUENA 

I=REGULAR 

0=MALA 


V50-SEGUNDA PJUETE DE AGUA 

I=COiIEX RED PUB. 

2=CONEX RED PRI. 

3=TAN-JERO 

4=AGLJATERO 
5=VECINO 
,6=POZO 
7=GRIFO PUB. 
8=LLUVIA 

9=VERTIENTE 

0=NINGUNA 


V51-CONSUMO MES FUENTE SEGUNDA 
V52-UNIDAD DE VOLUMEN FUENTE SECU 

1=TANQUE 55 GAL 
2=GALON 3.8 LTS 
3=TIN, 10 LTS 
4=BALDE 10 LTS 
5=LATA 5 GAL 
6=BALDE 20 LTS 
7=CISTERNA I M3 

V53-UNIDAD FUENTE SECUN 1-N UTROS 

V54-PAGA POR FUENTE SECUNDARIA 
I=SIPOR UNIDAD
 
2=SI,GLOBAL
 
3=NO PAGA
 

V55-$ PAGA POR UNIDAD F1JENTE SECUND 
V56-$ PAGA MENSUAL FUENTE SECUND 
V57-ViAJES SEMANA POR FUEN E SECUND 
V53-CANTIDAD POR VIAJE FUENTE SECUND 
V59-DSTANCIA CUADRAS A FUENTE 

SECUND 
V60-TIEMPO VIAJE FUENTE SECUNDARIA 
V61-TRABAJA QUIEN VIAJE FUENTE 

SECUND 
1=Sl
 
O=NO
 

V62-CAUDAD AGUA FUENTE SECUNDARIA 
2=BUENA 
1=REGULAR
 
0=MALA
 

V63-SUFCIENTE AGIJA CONSUMIDA 
1=SI
 
0=NO
 

V64-CONSUMO SI CONECTA A RED AGUA 
I=LO MISMO 
2=UN POCO MAS 
3=MAS DEL DOBLE 

V65-FUENTE AGUA BEBER 
I=CONEXION 
2=EMBOTELLADA
 
3=TANQUERO
 
4=AGUATERO 
5=VECINO 
6=POZO 
7=GRIFO
 
8=LLUVIA
 
9=VERTIENTE6
 

V66-FUENTE AGUA COCINAR 
I=CONEXION 
2=EMBOTELLADA
 
3-TANQUERO
 
4=AGUATERO
 
5=VECINO
 
6=POZO
 
7=GRIFO
 
8=LLUVIA
 
9=VERTIENTE
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V67-FUENTE AGUA BANARSE 
1=CONEXION 
2=EMBOTELLADA 
3=TANQUERO 
4=AGUATERO 

5=VECINO 

6=POZO 

7=GRIFO 
8=LLUVIA 
9=VERTIENTE 

V68-FUENTE AGUA LAVAR ROPA 
1=CONEXION 
2=EMBOTELLADA 
3=TANQUERO 
4=AGUATERO 
5=VECINO 
6=POZO 

7=GRIFO 

8=LLUVIA 

9=VER flENTE 


V69-FUENTE AGUA LAVAR UTENS 
I=CONEXION 
2=EMBOTELLADA 
3=TANQUERO 
4=AGUATERO 
5=VECINO 
6--POZO 
7=GRIFO 

8=LLUVIA 

9=VERflENTE 


V70-FUENTE AGUA BANAR ANIM 
I=CONEXION 
2=EMBOTELLADA 
3=TANQUERO 
4=AGUATERO 
5=\CiNO 
6=POZO 

7=GRIFO 

8=LLUVIA 

9=VERTIENrE 


V71-PAGA 10 S ' 55 GALONES 
!=Si 
0=NO 

V72-PAGA 20 S * 55 CALONES 
I=SI 0=NO 

V73-PAGA 50 S* 55 GALONES 
I=Sl 
O-NO 

V74-PAGA 100 S " 55 GALONES 
I=Sl
 
O=NO
 

V75-MAX PAGAR " 55 GALONES 
V76-MAX PAGAR ACOMEI1DA AGUA 

POTABLE 
V77-$ A PAGAR AL MES "ACOMETIDA 
V78-EVACUA AGUAS SERVIDAS 

1=RED ALC. PUB.
 
2=RED ALC. PRI.
 
3=POZO S.
 
4=LETRINA
 
5=ACEQUIA-RIO
 
6=CIELO ABIERTO
 

V79-VECES/ANO UMPIA POZO SEPTICO 
V80-$ * CADA UMPIEZA POZO SEPTICO 
V81-CADA /MESES REMPLAZA LErRINA 
V82-$ * REMPLAZO LETRINA 
V83-4NDISPENSABLE ALCANTARILLADO 

I=Sl 
0=NO 

V84-PAGA 100 S/MES * ALCANTARILLADO 
1=SI 
D=NO 

V85-PAGA 200 S/MES * ALCANTARILLADO 
1=Sl 
0=NO 

V86-PAGA 500 S/MES * ALCANTARILLADO 
1=SI 
O=NO 

V87-PAGA 1000 S/MES * ALCANTARILLADO 
1=Sl 
0=NO 

V88-MAX A PAGAR/MES 
ALCANTARILLADO 
V89-SE INUNDA 0 LLUVIA ES PROBLEMA 

1=Sl 
(=NO 

V90-$ * EV1TAR DANOS LLUVIA 
V91-# MUJERES EN HOGAR 
V92-# NINOS 0.1 1 
V93-# JOVENES 12-17 
V94-# PERSONAS 18-40 
V95-# PERSONAS 41-65 
V96-# PERSONAS + 65 
V974NGRESO JEFE HOGAR 
V98-EDAD-JEFE-HOGAR 
V99-ESCOLARIDAD JEFE HOGAR 
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VI00-SEXO JEFE HOGAR 
I=HOMBRE 
0=MUJER 

VI01-NACIO CIUDAD JEFE HOGAR 
1=SI 
0=NO 

V102-SITU LABORAL JEFE HOGAR 
I=TRABAJA T.COMP. 
2=TRABAJA T.PARC. 
3=BUSCA TRABAJO 
4=JUBILADO 
5=OTRA 

V103-ACTI ECONOMICA JEFE HOGAR 
I=AGRICULT-GANADE. 
2=MINAS-CANTERAS 

3=INDUSTRIA 

4=AGUA-ELECTRIC. 

5=CONSTRUCCION 

6=COMERCIO 

7=TRANSP-COMUNIC. 
8=SERV. FINANCIE. 
9=SERV. PERSONAL. 

O=ADMON. PUBUCA 


V104-CATE OCUPACION JEFE HOGAR 
1=OBRERO 
2=EMPLEADO 
3=PATRONO-EMPLE 
4-=CTA. PROPIA 
5=OTRA 

V105-NGRESO PERSONA 2 

V106-EDAD PERSONA 2 

V107-ESCOLARIDAD PERSONA 2 

V108-SEXO PERSONA 2 


1=HOMBRE 

0=MUJER 


V109-NACIO CIUDAD PERSONA 2 
1=Sl 
0=NO 

V 110-SITU LABORAL PERSONA 2 

1=TRABAJA T.COMP. 

2=TRABAJA T.PARC. 

3=BUSCA TRABAJO 

4=JUBILADO 
5=OTRA 

V 111-ACTI ECONOMICA PERSONA 2 
I=AGRICULT-GANADE. 
2=MINAS-CANTERAS 
3=INDUSTRIA 
4=AGUA-ELECTRIC. 
5=CONSTRUCCION 
6=COMERCIO 
7=TRANSP-COMUNIC. 
8=SERV. FINANCIE. 
9=SERV PERSONAL. 
O=ADMON. PUBUCA 

V1 12-CATE OCUPACION PERSONA 2 
1=OBRERO 
2=EMPLEADO 
3=PATRONO-EMPLE 
4=CTA. PROPIA 
5=OTRA 

Vl 13-4NGRESO PERSONA 3 
V1 14-EDAD PERSONA 3 
VI 15-ESCOLARIDAD PERSONA 3 
VI 16-SEXO PERSONA 3 
I=HOMBRE 
0=MUJER 
V1 17-NACIO CIUDAD PERSONA 3 

1=SI 
0=NO 

Vi 18-SITIJ LABORAL PERSONA 3 
I=TRABAJA T.COMP. 
2=TRABAJA T.PARC. 
3=BUSCA TRABAJO 
4=JUBILADO 
5=OTRA 

V I19-ACTI ECONOMICA PERSONA 3 
I=AGRICULT-GANADE. 
2= 4INAS-CANTERAS 
3=INDUSTRIA 
4=AGUA-ELECTRIC. 
5=CONSTRUCCION 
6=COMERCIO 
7=TRANSP-COMUNIC. 
8=SERV. FINANCIE. 
9=SERV. PERSONAL. 
0=ADMON. PUBUCA 

V120-CATE OCUPACION PERSONA 3 
I=OBRERO 
2=EMPLEADO 
3=PATRONO-EMPLE 
4=CTA. PROPIA 
5=OTRA 
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V1214NGRESO PERSONA 4 
V122-EDAD PERSONA 4 
V123-ESCOLARIDAD PERSONA 4 
V124-SEXO PERSONA 4 

1=HOMBRE 
0=MUJER 

V125-NACIO CIUDAD PERSONA 4 
I=Sl 

O=NO 

V1 26-SIlTU LABORAL PERSONA 4 
I=TRABAJA T.COMP. 
2=TRABAJA T.PARC. 
3=BUSCA TRABAJO 
4=JUBILADO 
5=OTRA 

V127-ACTI ECONOMICA PERSONA 4 
1=AGRICULT-GANADE. 
2=MINAS-CANTERAS 
3=INDUSTRIA 
4=AGUA-ELECTRIC" 
5=CONSTRUCCION 

6=COMERCIO 

7=TRANSP-COMUNIC. 

8=SERV. FINANCIE. 
9=SERV. PERSONAL. 
O=ADMON. PUBUCA 

V128-CATE OCUPACiON PERSONA 4 
I=OBRERO 
2=EMPLEADO 

3=PATRONO-EMPLE 

4=CTA. PrfOPIA 

5=OTRA 


V129-INGRESO PERSONA 5 

V130-EDAD PERSONA 5 

V 131 -ESCOLARIDAD PERSONA 5 

V1 32-SEXO PERSONA 5 


1=HOMBRE 
O=MUJER 

V133-NACIO CIUDAD PERSONA 5 
1=SI 
O=NO 

V1 34-SITU LABORAL PERSONA 5 

1:*1 RABAJA T.COMP. 

2=TRABAJA T.PARC. 

3=BUSCA TRA3AJO 

4=JUBILADO 

5=OTRA 


V135-ACTI ECONOMICA PERSONA 5 
1=AGRICULT-GANADE. 
2=MINAS-CANTERAS 
3-INDUSTRIA 
4=AGUA-ELECTRIC. 
S=CONSTRUCCION 
6=COMERCIO 
7=TRANSP-COMUNIC. 
8=SERV. FINANCIE. 
9=SERV, PERSONAL. 
O=ADMON. PUBUCA 

V136-CATE OCUPACION PERSONA 5 
I=OBRERO 
2=EMPLEADO 
3=PATRONO-EMPLE 
4=CTA. PROPiA 
5=OTRA 

V137-INGRESO PERSONA 6 
V138-EDAD PERSONA 6 
V139-ESCOLARIDAD PERSONA 6 
V140-SEXO PERSONA 6 

1=HOMBRE 
0=MUJER 

V141-NACIO CIUDAD PERSONA 6 
1=SI 
O=NO 

V142-SITJ LABORAL PERSONA 6 
1=TrABAJA T.COMP 
2=TRABAJA T.PARC. 
3=BUSCA TRABAJO 
4=JUBILADO 
5=OTRA 

V143-ACTI ECONOMICA PERSONA 6 
I=AGRICULT-GANADE. 
2=MINAS-CANTERAS 
3=INDUSTRIA 
4=AGUA-ELECTRIC. 
5=CONSTRUCCION 
6=COMERCIO 
7=TRANSP-CCMUNIC. 
8=SERV. FINANCIE. 
Q=SERV. PERSOHAL. 
O=ADMON. PUBUCA 

V144-CATE OCUPACiON PERSONA 6 
1=OBRERO 
2=EMPI-EADO 
3=PATRONO-EMPLE 
4=CTA, PROPIA 
5=OTRA 
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V145-INGRESO PERSONA 7 
V146-EDAD PERSONA 7 
V147-ESCOLARIDAD PERSONA 7 
V148-SEXO PERSONA 7 

1=HOMBRE 
O=MUJER 

V149-NACIO CIUDAD PERSONA 7 
I=SI 
O=NO 

VISO-SITU LABORAL PERSONA 7 
1=TRABAJA T.COMP, 
2=TRABAJA T.PARC. 
3=BUSCA TRABAJO 
4=JUBILADO 
5=OTRA 

V1 51 -ACTI ECONOMICA PERSONA 7 
1=AGRICULT-GANADE. 
2=MINAS-CANTERAS 
3=INDUSTRIA 
4=AGUA-ELECTRIC. 

5=CONSTRUCCION 

6=COMERCIO 

7=TRANSP-COMUNIC. 

8=SERV. FINANCIE. 
9=SERV. PERSONAL, 

O=ADMON. PUBUCA 


V152-CATE OCUPACION PERSONA 7 
1=OBRERO 
2=EMPLEADO 
3=PATRONO-EMPLE 
4=CTA. PROPIA 
5=OTRA 

V153-$ MENSUAL EN AUMENTOS 
V154-$ MENSUAL EN VIVIENDA 
V155-$ MENSUAL EN AGUA POTABLE 
V156-$ MENSUAL EN ENERGIA ELECTRICA 
V157-$ MENSUAL EN ROPA 
V158-$ MENSUAL EN OTROS 
V159-DIA DE ENTREVISTA 
V160-ENTREVISTADO ES JEFE DEL HOGAR 

1 SI 

O=NO 


V161-MANZANA 
V1 62-1NGRESO-FUAR-TOTAL 
V1 63-GASTO-FUAR-TOTAL 
V1 64-NGRESO-FUAR-PERCAP 
V165-RELACION-GASTO-VIV/INGRESO 
V166-#PERS/CUARTO-HOGAR 
V 167-#PERSONAS/DORMIT-HOGAR 

V168-VALOR-TERRENO 
V169-VALOR-CONSTRUCCION 
V170-VR-ADICIONAL-VlV-POR-ALCANT 
V171-CONS-FUENTE1 
V 172-CONS-FUENTE2 
V 173-PRECIO-FUENTE 1 
V174-PRECIO-FUENTE2 
V175-TIEMPO-FUENTE1 
V1 76-TIEMPO-FUENTE2 
V177-GASTO-FUENTE1 
V178-GASTO-FUENTE2 
V 179-COSTO-OPORT-FUENTE 1 
V 180-COSTO-OPORT-FUENTE2 
V181-CONSUMO-AGUA-TOTAL 
V 182-TIEMPO-FUENTES- 1Y2 
V 183-PAGO-REAL-AGUA-TOTAL 
V 184-PAGO-REAL-AGUA/M3 
V 185-DISPOS-PAGAR-AGUA/M3 
V 186-COSTO-LIMP-POZO-MES 
V 187-COSTO-LETRINA-MES 
V 188-COSTO-OPORT-AGUA-TOTAL 
V189-PAGO+COSTOPORT-AGUA-TOTAL 
V 190-PAGO+COSTOPORT-AGUA/M3 
V191-RELACION-GASTO-AGUA/INGRESO 
V 192-RELACION-GASTO-ENER/INGRESO 
V193-COSTO-OPORT-AGUA/M3 
V 194-AUX 1 
V195-AUX2 
V1 96-LOG-INGRESO 
V 197-LOG-VR-ADIC-ACUEDUC 
V 198-LOG-VR-ADIC-ALCANTA 
V1 99-LOG-CONS-AGUA 
V200-LOG-GAST-AGUA 
V201-LOG-GAST-AGUA/M3 
V202-LOG-DISP-PAGAR-AGUA/M3 
V203-LOG-COSTOPORT-AGUA 
V204-LOG-GAST+COSTOP-AGUA 
V205-LOG-COSTOP-AGUA/M3 
V206-LOG-GAST+COSTOP-AGUA/M3 
V207-LOG-DISP-PAGAR-ACOMET-ACUE 
V208-LOG-DISP-PAGAR-ACOMET-ACUE/ME 
SV209-LOG-DISP-PAGAR-ALCANTA 
V21 0-LOG-DISP-PAGAR-EVTAR-LLUVIA 
V21 1-CONSUMO-PAGADO 
V212-CONSUMO-CON-COSTOPORT 
V213-LOG-CONSUMO-PAGADO 
V214-LOG-CONS-CON-COSTOP 
V215-AGUA-BUENA-O-REGULAR 
V216-DISP-PAGAR-AGUA-MES 

48
 



VI 70-REL-ARRIEN-AMORT/INGRESO 
V 171-CONSUMO-FUENTE 1 
V 172-CONSUMO-FUENTE2 
V 173-VR-PAGADO-FUENTE 1 
V174-VR-PAGADO-FUENTE2 
V1 75-PRECIO-FUENTE I 
V 176-PRECIO-FUENTE2 
V1 77-VR-PAGADO-TOTAL 
V178-RELAC-VR-PAGO-AGUA/INGRESO 
V179-RELAC-GASTO-AGUA/INGRESO 
V 180-RELAC-GASTO-ENERG/INGRESO 
V181-DAP/M3-AGUA 
V 182-CONECTADA-RED-AP-Y-ALCAN 

1=ESTA CONECTADA
 
O=-NO ESTA CONECT
 

V183-CONECT-SOLO-RED-AP 
1=ESTA CONECTADA
 
O=NO ESTA CONECT
 

V184-CONECT-SOLO-RED-ALCA 
I=ESTA CONECTADA 
O=NO ESTA CONECT 

V 185-VR-ADIC-POR-RED-AP-Y-ALCA 
V 186-VR-ADIC-POR-RED-AP 
V 187-VR-ADIC-POR-RED-ALCAN 
V188-COSTO-LETRINA-MES 
V 189-COSTO-UMP-POZO-MES 
V190-COSTO-OPORT-D ESAG-MES 
V191 -COSTO-OPORT-AGUA-MES 
V192-CANT-AGUA-NO-PAGADA 
V 193-COSTO-OPORT-AGUA/M3 
V 194-VALOR-TOTAL-AG UA-MES 
V195-CANT-TOTAL-AGUA-MES 
VI96-PRECIO-OPORT/M3 
V197-COMBINACION-SERVICIOS 

1=AGUA POT Y ALCAN
 
2=SOLO AGUA POTABL
 
3=SOLO ALCANTARILL
 
4=NINGUNO
 

V 198-CONS-PAGADO-FUENTE 1
 
V 199-CONS-PAGADO-FUENTE2
 

V200-CONS-PAGADO-TOTAL 
V201-LOG-INGRESO-FUAR 
V202-LOG-CONS-PAGADO-FUENTE 1 
V203-LOG-CONS PAGADOFUENTE2 
V204-LOG-PRECIO-FUENTE I 
V205-VR-ADICIONAL-V1V-POR-

ACUEDUCTO
 
V206-VR-ADICIONAL-VIV-POR-ALCANTARI 
V207-LOG-DISP-PAGAR-AGUA 
V208-PRECIO-O-COSTOP/M3-FUENTE 1 
V209-LOG-PRECIO-O-COSTOP/M3-FUENTE I 
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Appendix H 

FREQUENCY VARIABLES, STATISTICS,
 
AND TABLES FOR THE HOUSEHOLD SURVEY
 

DSIRBUZ;ONES DE FRECtPE ' IA DEVARIAPLES 

S.,N-1EN.IC 


I = 


2 
3 z 

5 : 

F]ROA TIVUL, 


PRONIA N TITULO 

EPE;,4lD 


OTRO 


Tote] 


l .irq ca!e. 3 

DE LA ENCUESTA DEHOMAES 

Nusber Percent
 

160 '2.5 1
 

100 32.8 I 
43 14.1 2 

2 0.7 2 

305 100.0 1 

Respor..E percent 99.0 1
 

V 7-PRINCIPAL FUENTE DE ABUA Number Percent
 

I CONEX RED PUB. 43 14.0 2 
2 CONE! RED PRI. 42 13.6 1 
3 = TANUERD 

5 z VECINO 

6 POZO 
7 z 6RIFO PUB. 


8 m LLUVIA 

9 r VERTIENTE 


Total 


missing cases a 

Response percent 

140 45.5 1
 

2 0.6 % 
2 0.6 1
 

58 18.8 1
 

4 1.3 ?
 
17 5.5 1
 

308 100.0 1
 

0 
m 100.0 1 
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http:S.,N-1EN.IC


DE HOWE,DISIRIP IONES PE FRECUENCIA DE VARIALES rE LA ENCUEST 

V FSA Nusber PercentFA(IPFLIENIE PPAL 


i SI,PC6 UNI)AD 64 21.1 1 

2 SIHLOAL 15 51.2 2 
= P4 27.7 I
 

Total 303 100.0 1
 

ris~ing cases =
 
Respnse pErcEnt = 9B.4 1
 

Nusber Percent
Y49-CALlDAD ASUA FUENTE PPAL 


22 8.4 1
 

1 z REGULAR 

0 = MALA 


144 55.2 2
 

95 36.4 2
2 m BUENA 


261 100.0 1
Total 


Missing cases -47
 

Response percent x 84.7 Z
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--------------

DISTkIPUCIONES DE FRECUENCIA DE VAR!APLES DE LA ENLIESTA DE HOARES 

V,.(, Nusber PercmtEUNED FLIENJE DEAGLIA 

-----------------------

0 = NINSUrA 149 57 *, 

2: CON1EI RED PRI. 2 0.2 % 
3 = TANDLIERD 1 0.4 , 

5 : VECIND 

6: PVZD 7 2.7 % 
7 =6RIFD PU. 4 1.5 % 

B = LLUVIA 79 30.5 . 
9 = VERTIENTE 15 5.E Z 

Total 259 100.0 1 

Missijn; cases = 49 

Response percent : 94.1 1 

V54-PA6A POR FUENTE SECUNDARIA Nusber Percent 
--------------------

I = SI,POR UNIDAD 3 3.2 1 

2 = SI,6LOBAL 4 4.3 1 

3 = NO PAGA 86 92.5 1 

Total 93 100.0 1 

Missing cases = 215 
Response percent = 30.2 2 
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---------- - -- ------

DISTRk!UCIONES DE FkECUENCIA DE VARIAPLES DE LA ENCIJESTA DE HOSARES
 

Vb2-CALlUI ASUA FL:ENIE SECUNDARIA Number Percent 

----------------- ------ -----------

0 :ALA 23 20.4 2 

I = REBULAR 5P51.3 1 

2 LIENA 32 28.3 1 

Total 113 100.0 1 

Missing cases = J95
 

Response percent = 56.7 2
 

Y64-CDNSUMD SI CONECTA A RED ASUA Nutber Percent
 

1 = LO HISMO 103 40.9 2 

2 =UN PCO MAS 144 57.11 
3 z HAS DEL DDBLE 5 2.0 2 

Total 252 100.0 1
 

Missing cases 56 
Response pircent 981.8 1
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ESTADISTICAS DESCRIPTIVAS DE VARIAPLES DE LA ENCUESTA DE HOSARES
 

V26-S CEE GUE VALE LA VIVIEWDA 

Minimut BO6 

Maximum = 20000
 

Nean = 2602.1162
 

Median 2000
 

Mode - 2000 

Standard deviation 2591.8859
 

Standard error o the mean = 167.3055
 

95 Percent confidence interval around the mean = 2274.1975 - 2930.0349 

99 Percent confidence interval around the sean = 2171.3044 - 3032.94B0
 

Skene&m 2.B70B
 

Quartiles:
 

1 1000
 
2: 2000
 
3 3000
 

Deciles:
 
I = 500
 
2 920.0001
 
3: 1000
 
4" 1500
 

5s 2000 

6 2000
 
7 c 3000
 
8 = 4000
 
9: 5000 

Valid cases : 241 
Missing cases r 67 

Respons2 percent v 78.2 1 
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ESTADISTICAS DESCRIPTIVAS DE VARIAFLES DE LA ENCUESTO DE HOSAES
 

V27-1 LA CASA S CONECIA A RED ASUA
 

Miniaus = 100 

Mixilus = 17000
 

MEan = 2716.6145
 

Median = 2300
 

Modes (Bimodal) = 25t0 & 3000
 

Standard deviation = 22BB.1959
 

Stird;rd error of the sean : 171.5075 

95 Percent confidence interval around the lean = 2380.4597 - 1052.7691
 

99 Percent confidence interval around the mean = 2274.9B27 - 315.2463
 

Skewness = 2.9695
 

Ouartiles:
 
1 = 1200
 
2 = 2300
 
3 c 3200
 

DciIes:
 
1 c 700
 
2 - 1100
 
3: 1500
 

4 = 2000
 
5= 2300
 

6 2500
 
7 * 3000
 

86 35100
 
9 : 5000 

Valid cases = 179
 
Missing cases x 129
 

Response percent r 59.1 1
 



ESTAPIS1ICAS PEP!PIVAS DEVARIAPLES DE LA ENCUESTA DE HD6ARES 

V28-S LA CASA 51 CONECTA A RED ALCA
 

M~ineuu = 150
 

Maximum 10000
 

mean =2960.3571
 

Median 25n0 

Mcdes (imodal) = 2000 & 3000 

Standard deviation = 2310.9460
 

Standard error of the Aean = 219.3453
 

2530.4404 - 3390.2739
95 Percent confidence interval around the mean = 


99 Percent confidence interval around the mean = 2395.543t- 3525.1711
 

Skewness 1.5121
 

Quartiles:
 
1 1300
 
2 2500
 
3 3500
 

Deciles:
 
1 800
 
2= 1100
 
3 : 1400
 
4 - 2000
 
5 : 2500
 
6 z 3000
 
7 : 3340.0002 
= 4000
 

9 c 6000
 

VMlid cases - 112
 

issing cases r 196
 
Response percent r 36.4 1
 



ES1D]5 tES DES'PIFrIVAS DE VAiIABLES DE LA ENCIESTA DE HOSARES
 

nflhSmi: 20 

Maisuc5000 

MEanr 661.1930 

MEUian 500 

MDWE =5(10 

Standard deviation 666.9763 

Standard error of the mean = 51.1547 

95 Percent Confidenre interval around the sear. 560.7297 - 761.4563 

99 Percent cDnfidEnce interval around the lean 529.4695 - 7942.9164 

SkEwness 2.4640 

Quartiles: 
I = 
2 
3 

200 
500 
1000 

Deciles: 
1 100 

2 200 
3 250 

4 = 400 
5 00 

6 500 
7 z 569.99917 
a: 1000 
9 = 2000 

Valid cases = 171 

missing cases 137 

Response percent c 55.5 2 
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E~1~SI~ A DESEPI ]VA PE AR]A.ES DE LA ENCUESIA DE HDSAPES
 

Kexitue = (:
 

M~ar : 1129.009 

Me~i~n =BOO
 

M: e =1000 

qtar.'Ard devJ;tior : 1312,506 

131 .251Stireard -ror oi t4 tear, 

95 Percent cc~l,,IjrCE interval around the mean = B71.7500 - 12 .269 

ean 791.0A51 -14.
95 rprcent corfidence interval around the 


SL ==sb : 2L6592 

Quartiles:
 
I.: 400
 

2 800
 
3: 1000
 

Deciles:
 
Iz 200
 
2 = 300
 
3 : 400
 
4 500
 
5 900
 

6 r 1000
 
7= 1000
 
8 : 1360.0003
 
9 = 2950.000B
 

Valid cases. : 101 
Missing cases r 207 
Response percent x 32.8 I 
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ESADISTICAS SCIRAuJV3 DE VARIAPLES DE LA ENWUE;TA DE H06AFES
 

minhmuS : I0 

Nximus = 9000 

MEan 1822.2222 

fledian 1300 

mode 1500 

Standard eeviation M179.4006 

Standird error of the sean = 180.7568 

sean z 1467.9390 - 2176.50545 Percent :...ce interval around the 

99 Percent conidence interval around the span v 1156.7716 - 2287.6709 

keaness * 2.1523 

Quartiles; 
1 600 
2 1300 
3: 2000 

Deciles:
 
I 345.0000 
2 a 600 
3 " BOO 

1000
 
5 1300
 
4 1 

6: 1500 
7" 2000 

8 * 2500 

9 4000 

a 99Valid cases 
missing cases a 209
 

knsponse percent r 32.11 
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------------------------------

PRDMED0DS DSAGERADVS (brealdoon) DE LA ENUESTA DE 1OARES 

CrrtritiVarjWb. e V26-1 CREE OUIEVALE LA VIVIENDA 

For entire sisple ( Missing = 67) 

V37-PRINCIPAL FUENTE DE ASUA 
1=CNEj REI! P-?. 

2=CONEZ RED PRI. 
3=1ANGUERO 

5=VECINO 

6WPDlO 

7=GRIFO PUB. 


B:LLUIA 

9:VERTIENTE 


V10-TIPO VIVIENDA
 1=CASA UNIFAKILIAR 


2:CASA DIFAMILIAR 


V6-BARRIO 0 COOPERATIVA
 
01=S JOSE DE MDNJ 

02=ARBELIA 

03=OBRERO INDEP 


04=NUEVA AURORA 

5:S ANITA NORTE 


06:ECUATORIANA 

07:LUCHA PnBRES 

08=CDOP CARCELEN 

09:COOP S FRANCIS 

10:S ENRIQUE DE V 


11=LA 70LA 

12=EL PANECILLO 


V30-TENENCIA
 3 I(ssing) 


1=PROPIA TITULO 

2=PROPIA NO 7171L 


s=ARRENTDATARIO 

5=DTRO 


V41-PA6A POR FUENTE ?PAL
 
-(missing) 


l:SI,POR UNIDAD 

2=SIS6LDBAL 

3NO PABA 


61 

Near S.D. N Pct.
 

2602.116 2557.280 241 78.2
 

4313.793 4259.55' 2 12.0
 

3616.125 3026.890 31 12.9
 

2054.40 Ipbz.255. 117 48.5
 

1000.000 0.000 0.8
 

2000.000 1414.213 2 0.B
 

1960.227 1512.799 44 18.3
 

25(0.000 2121.321 2 0.B
 

2492.857 2397.904 14 5.2
 

2378.012 
 2302.176 
 161 Lb.8
 

3053.125 Y1.4.284 BO 33.2
 

2231.818 1697.04B 33 13.7
 

1950.000 1478.986 26 10.8
 

2723.529 ?414.676 17 7.1
 

2480.000 1575.366 10 4.1
 

1780.0D0 1930.846 5 2.1
 

2938.461 2074.R15 26 10.B
 
1553.514 1580.923 37 15.4
 

2068.276 1933.180 29 12.0
 

4807.692 3959.719 13 5.4
 

2296.154 2064.450 26 10.
 

7700.000 5945.119 10 4.1
 

3300.000 2129.554 9 3.7
 

1350.000 
 919.239 
 2 0.8
 
3091.539 2973.137 130 53.9
 

1907.177 1629.906 85 35.3
 

2582.609 2322.940 23 9.5
 

1000.000 0.000 1 0.4
 

3112.500 2795.942 4 1.7
 

1608.039 1309.580 51 21.2
 

3228.000 3128.656 125 51.9
 
2117*213 1738.219 61 25.3
 



PwEHEDtS PESASCE D25 (breadown) DE LA E llUESIA DE H!54PES
 

Cr;ttriVri rb~ e : 2-]NBRES-FL]AF-&ti~
 

For rtxre saiLple ( MiSsinV = 1 ) 

V37-PRINZIPAL FLIENTE DE ABLIA
 

I=CPA'E RED PUP. 


2MCONEi RED FRI. 

3:I AN2ERP 


EC69. 


6:PDlD 


7:6RF0 PUB. 


8:LLUVA 

9=VERTIENTE 


Vi(:-IFD VIVIENDA
 
1:CASA UNIFAlILIAP 

2=CASA FIFAMILIAR 


V6-PARRIO 0 COOPERATIVA 
=(is5inq) 

01=S 9SE DE MONJ 


02=ARGELIA 

03=OBRERO INDEP 


04:NUEVA AURORA 


055 ANITA NORTE 


06=ECUAORIANA 

07=LUCHA POPRES 

OB:COOP CARCELEN 

O9=CODP f,FRANLIS 


10:5 ENRIOE hi V 

114LA TOLA 
12=EL PANECILLO 

V30-TENENCIA
 
•(missing) 

1:PROPIA TITULD 

2:PROPIA NO TITULD 


3zARRENDATARIO 

5-DTRO 


V41-PASA POR FUENTE PPAL
 
c(missing) 

15I,POR UNIDAD 

2=5],GLOPAL 

3N0 PASA 
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77.01(1 


94.977 

CI.632 

74.63 


(000 


46.000 

71.22d 


76.000 

65.063 


73.005 

84.667 


44.000 


76.062 

70.214 


102.750 

70.300 

69.600 

74.607 


58.692 

73.757 

74.722 

70.B71 

133.929 

90.412 


140.000 

B4.497 

66.375 


"69.610 

64.500 


50.000 

62.000 

86.795 

71.036 


Sip. N cP't. 

4 5f4 27 96.4 

63.127 C 14.5 

52.13 38 12.B 
44.99"1 136 45.8 
'1.012 2 0.7 

19.799 2 0.7 

50.010 57 19.2 

46.130 3 1.0 
33.922 It 5.4 

45.556 195 6.7 

55.357 102 34.3 

33.941 2 0.7 

57.342 4B 16.2 

3.557 2B 9.4 

67.235 20 6.7 

65.705 10 3.4 

47.406 5 1.7 

58.190 2B 9.4 

26.533 39 13.1 
31.940 37 12.5 

35.140 10 6.1 

34.490 31 10.4 

76.464 14 4.7 

49.138 17 5.7 

101.489 3 1.0 

55.342 155 52.2 

35.659 96 32.3 

44.400 41 13.0 
30.406 2 0.7 

20.000 3 1.0 

27.691 60 20.2 

56.BB1 151 50.B 
44.499 03 27.9 



F-RIE]OS DE.AGRFESADN (brealdou.) DE LA ENCUES1 [:E HIE..RES 

t[iterion Variatb] : V17I-CONSUO-FUENIE1 

For entire simie ( Mising = 55) 

V37-FRINCIPAL FUENTE DE AGUA
 
J=CONEI RED PUB. 


2:CDNEX RED PRI. 

3=1ALW!ERO 

5=VECINO 


6:P2 

7=6RIFO PUB. 

B=LLUVIA 

9=VERIIENTE 


V10-7IPO VIVIENDA
 
j=CASA UNIFAMILIAR 


2=CASA BIFAMILIAR 


V6-?ARRIO 0 COOPERATIVA
 

=(missing) 


01:S JOSE DE MONJ 

02:ARSELIA 

03:OBRERO INDEP 

04NUEVA AURORA 

05:S ANITA NORTE 

06:ECUAIORIANA 

07LUCHA POPRES 

0B:COOP CARCELEN 

09:COOP S FRANCIS 

W0:S ENRIQUE DE V 

11LA TOLA 

12EL PAECILLO 


V30-TENENCIA
 
x(missing) 


1,PROPIA TITULO 

2'PROPIA ND 7ITULO 

PARRENDATARIO 


5=DTRD 


V41-PA6A POR FUENTE PPAL
 
z(lissing) 
ISIPOR UKIDAD 
2:SI,6LOSAL 
3:N0 PA6A 
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ear. 

4.588 


5.405 


3.286 

4.439 

1.957 


1.320 

5.921 

2.347 

2.516 


4.625 


4.513 


1.120 


6.656 

2.644 

7.248 

2.971 

3.204 

1.334 

3.853 

3.382 

4.115 

4.204 

8.595 

2.640 


5.940 

4.673 

4.650 

3.695 


7.810 


2.347 

3.792 

4.713 

5.125 


S.D. N Pct.
 

5.5SO 253 82.1
 

7.522 25 9.9
 

3.768 17 6.7
 
3.765 133 52.6
 
0.618 2 O.8
 

0.622 2 0.8
 
6.647 55 21.7
 
1.832 3 1.2
 

2.290 16 6.3
 

6.175 170 67.2
 

4.136 83 32.8
 

0.000 1 0.4
 

9.090 46 18.2
 
3.361 26 11.1
 
3.126 20 7.9
 

2.222 9 3.6
 
2.472 5 2.0
 
1.176 15 5.9
 

5.356 40 15.,
 
1.719 34 13.4
 
4.242 12 4.7
 

2.659 29 11.5
 
9.296 13 5.1
 

0.000 1 0.4
 

5.174 3 1.2 
4.132 123 48.6
 
7.345 95 37.5
 
4.297 30 11.9
 

7.311 2 0.8
 

1.016 3 1.2
 
4.400 61 24.1
 
4.448 112 44.3
 

7.4.0 77 30.4 



------------------------------

PROMEDIS DES 8MEGADDS (breikdovn) DE LA ENCUESIA DE HOSARES
 

Criterion Variatle :'17'-VR-PASAPO-FLIENIEI
 

Mean S.D. N Pct.
 

For entirE simple Missing 100) 

V37-PRINCIPAL FUENTE DE A6UA
 

I=EODEY RED PUB. 


2XCONEX RED PRI. 

3=IANDUERD 

9=VERTIENTE 


VIC-TIPO VIVIENDA
 
1=CASA UNIFA41LIAR 


2:CASA BIFAMILIAR 


V6-PARRID 0 COPERATIVA
 
:(mjssing) 


01:S JOSE DE MONJ 


02=ARSELIA 

03:0PRERO INDEP 

04:NUEVA AURORA 


05=S ANITA NORTE 


06=ECUATORIANA 

07:LUCHA POBRES 


06:COP CARCELEN 

09=COOP S FRAkhIS 


I0=S ENRIGUE DE V 


I!--LA TOLA 

12=EL PPYECILLD 


V30-TENENCIA
 
=(missing) 


ISPROPIA TITULO 

2 PROP]A NO TITULO 

3=ARRENDAIARIO 


5:OTRO 


V41-PASA POR FUENTE PPAL
 

1:51,PDR UNIDAD 

2-SI,6LOBAL 


V76-EVACUA AGUAS SERVIDAS
 

z(aissino) 

1:RED ALC. PUB. 


2zFED ALE. PRI. 


3:POIO S. 

4:LEIR]N 

5CEOAA-RIO 


6:t!ELt AIERIO 
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2392236 217..591 B 67.5 

1732.024 1739.790 J1 19.7 

492.105 213.B25 39 1. 

3229.9.6 2512.021 126 60.6 

300.000 100.000 3 1.4 

2348,475 2335.672 139 66.B 

2480.391 2469.066 69 33.2 

1320.000 0.000 1 0.5 

3766.667 3108.591 3 1.4 

2H.000 207.533 5 2.4 

5906.250 2583.400 16 7.7 

696.250 396.194 8 3.8 

300.000 0.000 1 0.5 

105.000 109.190 30 14.4 

16B5.488 1752.949 41 19.7 

4547.000 1969.103 31 14.9 

625.000 262.678 16 7.7 

3307.692 1974.218 26 12,5 

26B0.714 2300.329 14 6.7 

1750.813 1209.232 16 7,7 

2250.000 1060.660 2 1.0 

2591.755 2440.495 110 52.9 

2569.779 2477.289 6B 32.7 

1200.259 1510,051 27 13.0 

,40.000 0.000 1 0.5 

2177.679 1860.571 56 26.9 

2471.283 2540.099 152 73.1 

2566.667 2372.060 6 2.9 

1912.506 2346.910 B9 42.8 

3800.000 2804.282 26 12.5 

3532.393 2329.082 28 13.5 

2103.974 2003.706 39 18.8 
956.667 566.245 3 1.4 

1267.059 1182.80B 17 e.2 



FROrEDICS I:ESASRE61[15 (breikdw, DE LA ENKL!ESTA DE HHRES 

Critirio v-r, l I -O,-A -U E 

Fan S.D. N h'rt. 

For etire sasple ( P:sing =32 ) 4,35r3 4.4", 176 57.J 

V37-PRINCIPAL FHEt(TE DE ASUA 
j rpNEZ RED PUP. 

2:CONE RED PR!. 
3:IANDUERD 
B:LLUVIA 
9=VERiIENTE 

5.583 

2.680 
4.450 
1.760 
1.BIB 

7.616 

2.913 
3.7?9 
0.000 
1.370 

24 

16 
13( 
1 
5 

11.6 

9.1 
73.5 
0.6 
2.0 

VIC-lIPO VIVIENDA 
J=CASA UNIFAMILIAN 
2:CASA FIFANILIAR 

4.010 
5.071 

4.465 
4.1315 

119 
57 

67.6 
32.4 

V6-pARRIO 0 COn"ERATIVA 

OJ:S JOSE DE MON3 

02:ARSELIA 
03:OPPERP INDEP 
04=NUEVA AURORA 
05:S ANITA NORTE 
06:ECUATORIANA 
07:LUCHA POPRES 
0B=COOP CARCELEN 
09zCOOP S FRANCIS 
105 ENRIgUE DE V 

ll:LA IOLA 
12:EL PANECILLO 

4.940 
1.509 
7.24B 
2.814 
7.000 
1.334 
3.853 
3.973 
3.309 
4.526 
8.595 
2.640 

4.117 
0.065 
3.126 
2.033 
0.000 
1.176 
5.356 
1.660 
3.350 
2.691 
9.296 
0.000 

3 
7 
20 
7 
1 

15 
40 
33 
11 
25 
13 
1 

1.7 
4.0 
11.4 
4.0 
0.6 
6.3 
22.7 
18.8 
6.3 

14.2 
7.4 
0,6 

V30-JENENCIA 
:(missing) 

I=PROPIA TITULO 
2=PROPIA NO TITULD 
3:ARRENDATARIO 

5:OTRO 

5.830 

4.363 
4.216 
4.761 

2.640 

7.311 

3.945 
4.883 
5.297 

0.000 

2 

90 
66 
17 

1 

1.1 

51.1 
37.5 
9.7 

0.6 

V41-PPSA POR FUENTE PPAL 
=(missing) 

1=SIPOR UNIDAD 
2=SI,GLOBAL 

2.347 

3.792 
4.713 

1.016 

4.480 
4.448 

3 

61 
J12 

1.7 

34.7 
63.6 

V7B-EVACUA ASUAS SERVIDAS 
:(missing) 
I=RED ALC. PUB. 

2:ED ALC. PRI. 
3:P020 S, 

4:LEIRWJP 
5=ACEOUIA-RIO 
6:rELO APIEPTO 

4.353 
5.024 

4.340 
4.129 

4.336 
2.567 
2.675 

3.670 
5.407 

3.344 
2.298 

5.357 
0.773 
1.909 

3 
59 

25 
28 

42 
3 
16 

1.7 
33.5 

14.2 
15.9 

23.9 
1.7 
9.1 

65 



PROMEDIOT DESEWDDE ,ac-ur,) DEH0L"ARESPE LA ENCLIE57A 

Criterion Wjit] V--4EJOF£ E
 

For rntire sisple M;sing = 145 ) 


V37-PRINIPAL FUENIE DE ABUA
 
I=CCNE] PED PUP. 


2=CONEl RED PR].

3=7AMIERO 

9:VETIENTE 


VIO-TIPO VIVIEN"A
 
J=CAS LINIFAM]LIAR 


2:CAS PIFAM]LIAR 


V6-AFRI 0 COOPERTIVA 
01=5 JOSE DE MONJ 

02:AR EL]A 

0.OPPRERO INDEP 

04:NUEVA AURORA 

05:S ANITA NORTE 

06:ECUATORIANA 

07=LUCHA POFRES 

08=COOP CARCELEN 

09:COOP S FRANCIS 

10-5 ENRIQUE DE V 

11:LA 7DLA 

12EL PANECILLO 


V30-TENENCIA
 
'(lissing) 


IsPROPIA TITULD 

2zPRDPIA ND 717LOD 

3:ARRENDATARID 

5,DTRD 


V41-PA6A POR FUEN7E PPAL
 

1:S],POR LPAIDAD 


2SI,6.LOBAL 


V7B-EVACUA ABUAS SERVIDAS
 
•(lissing) 
1'RED ALC. PUB. 

2'RED ALC. PRI. 

3PON S. 
4KLEThINA 
5PAEO"IA-RIO 

6:EIELV AIEPID 
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mear 


667.664 


744.425 


363.543 

977.297 

156.930 


914.382 


775.926 


5615.101 


129.735 

930.923 

343.074 

42.857 


499.209 

596.759 


1398.190 

374.795 

815.344 

930.534 

151.515 


A272.727 

10V.295 

749.014 

472.939 

318.182 


727.020 

937.341 

1276.515 

940.485 

1171.365 

803.026 

767.952 

431.818 

523.644 


S.D. N Fit. 

1507.311 16 52.9 

775.506 24 14.7 

152.412 
1702.621 

16 
120 

9.8 
73.6 

59.634 3 1.8 

1720.823 106 66. 

967.157 fg 33.7 

8905.516 3 1.6 

17.598 4 2.5 
555.409 16 9.6 
269.716 7 4.3 

0.000 1 0.6 
439.008 15 9.2 
1007.610 3 23.9 
1422.975 28 17.2 

411.576 11 6.7 

56.36 25 15.3 
922.009 13 8.0 
0.000 1 0.6 

1414.213 2 1.2 
1959.749 79 48.5 

938.662 65 39.9 
496.370 16 9.8 

0.000 1 0.6 

874.099 54 33.1 
1737.308 109 M6.9 

168.135 3 1.9 
2146.657 55 33.7 

1652.497 23 14.1 
435.536 25 15.3 

1097.758 38 23.3 
373.121 3 1.9 

396.706 16 9.8 



PR ED[,E 5)EBEWREAgD5D (1i..akdown) IELA ENKLEF1A DE HOLARES 

Criteror Vrjable : V195-CAN1-TOTA.-P6UA-MES 

Mean S.D. N Pct.
 

For Pr.tire sasp)e Mi-tinz : 1) 5.954 1.'.052 257 83.4 

V37-PRINCIPAL FUENTE DE A6UA 

1=CCNE! RED PUP. 5.662 7.525 25 9.7 
2:CCNEI RED PRI. 3.293 3.764 17 6.6 
3:1ANSUERD 6.467 19.272 135 52.5 
5:VECINO 2.177 0.307 2 0.8 

6=POlD 2.200 1.245 2 0.8
 
7=6RIFO PUB. 7.076 10.473 56 21.8
 

B=LLUVIA 2.215 2.601 4 1.6 
9:VERTIENTE .8B63 2.594 16 6.2 

VIO-TIPD VIVIENDA
 
1=CASA UNIFAM!LIAR 4.891 6.1.4 172 66.9
 
2=CASA PIFAMILIAR 8.106 24.626 85 3.3.
 

Vb-?APRIO 0 COOPERATIVA
 
=(mi .ing) 1.120 0.000 1 0.4
 

01=S JOSE DE MONJ 6.599 9.025 47 18.3
 
02-ARBELIA 3.406 4.599 29 11.3
 
03:OBRERO INDEP 8.068 3.321 20 7.8
 
04:NUEVA AURORA 3.533 2.698 9 3.5
 
055 ANITA NORTE 12.884 20.584 5 1.9
 
06=ECUATORIANA 1.928 2.209 15 5.8
 
07=LUCHA POBRES 9.955 35.159 40 15.6
 
08=COOP CARCELEN 3.801 1.766 35 13.6
 
09=COOP S FRANCIS 4.115 4.242 12 47
 
10=S EWRIUE DE V 4.672 2.759 30 11.7
 

l1xLA TOLA 8.598 9.296 13 5.1
 
12:EL PANECILLD 2.640 0.000. 1 0.4
 

V30-7ENENCIA
 
a(mIasing) 6.087 5.390 3. 1.2
 

IWPROPIA TITULO 4.898 4.390 125 48.6
 
2=PRDPIA ND TIMLO 7.860 2.794 97 37.7
 
3ARRENDATARIO 4.025 4.341 30 11.7
 
5:TRO 8.250 6.689 2 0.8
 

V41-PAGA POR FUENTE PPAL
 
:viissing) 2.347 1.016 3 1.2
 

1SI,POR UNIDAD 7.909 28.517 61 23.7
 
2:SIELODBAL 4.934 4.534 114 44.4
 
3:NO PASA 6.055 9.124 79 30.7 
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PHOMEDIDS DEE6AS (brEaLdwn) DE LA ENCUESTA DE HHAES
 

: V!B!-DAP,'M-AUA
Criterion V eriit.]p 


For Entiri .aple (Missing =49) 


V37-PRINCIPAL FUENTE DE ASUA 
2=CONiEX RED PR]. 
3:TANOUERO 
5=VECIND 

:PZO 
7=F6]} ruv. 
8KLLUVIA 
9=:Ehi-iE 

VIO-rIP0 VIVIENVA 
J=r-Sn lIIILIAR 
24ASA . LIAR 

V6-BARRIO 0 COOPERATIVA
 
01:S JOSE DE HONJ 


02=ARSELIA 

03=DBRERD INDEP 

04:NUEV AIRORA 

05:S ANITA NORTE 

06ECUATORIANA 

07=LUCHA POPRES 

0B:u;I' CARCELEN 


09:COOP S FRANCIS 

10=S ENRIOUE DE V 


V30-TERENCIA
 

=(aissing) 


1=PROPIA TITULO 


2:PROPIA ND IITULD 

3-ARRENDATARID 

5-OTRO 


V41-PAGA POR FUENTE PPAL
 
g(missing) 
I=SIPDR UNIDAD 

2=SI,6LOBAL 

ZxNO PAGA 


V7-EVACUA AGUAS SERVIDAS
 
-(tissjng) 


1=RED ALM. PUB. 


2zRED ALC. FRI. 

3:PD!O S. 

4=LETRINA 

54ACEgUIA-RD O 


6b!ELO AHIERTO 
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Mean 


319.773 


318.182 

372.499 

1022.727 


272.727 

164.969 

306.818 

346.257 


335.287 
280.924 


184.137 

271.212 

272.727 

238.636 

79.545 


354.978 

373.679 

436.118 

252.841 

464.223 


454.545 


313.230 

321.660 

328.571 

340.909 


336.364 

371.449 

360.759 

223.947 


227.273 

250.675 

367.187 

391.892 

376.348 

154.040 


376.364 


S.D. N Pct. 

221.339 260 64.4 

283.371 36 11.6 
193.492 139 53.5 
42.118 2 (.8 

257.130 2 0.8 
114.752 58 22.3 

179.435 4 1.5 

197.402 17 6.5 

236.966 173 66.5 

183.819 B7 13.5 

125.365 49 18.8 

190.798 30 11.5 
204.545 19 7.3 

156.454 10 3.8 
22.727 4 1.5 

368.608 21 8.1 

193.376 43 16.5 

170.230 37 14.2 

110.057 16 6.2 

238.706 31 11.9 

0.000 2 0.B 

235.701 123 47.3 

198.839 98 37.7 

242.808 35 13.5 

160.706 2 0.8 

168.856 5 1.9 

175.682 64 24.6 

244.525 109 41.9 

194.498 82 31.5 

0.000 2 0.8 

219.232 101 3B.8 

213.678 32 12.3 
215.171 37 14.2 

231.515 59 22.7 

85.626 9 3.5 

139.358 20 7.7 



FR rEA.ESESEDS (brekidwin) DELm' EN U'ESIA DEHDOE"ES 

Cr~terior VIar~bIE : ?VV8-mAA PABAR/KES I ALCAN!APILLAPD 

Mean S.P. N Pct. 
--------------------------------

For entiri EispIe Mising = 159 1 

V37-FRI PAL FUEN E DE AS'IA
 

2=CONEI RED PRI. 

3.:AN2ILERD 

=VEC]ND
I150.000 


7=EfFD PU0. 


B=LLUVIA 

9=YERTIENTE 


VIO-JPO VIVIENDA
 
!=CASA UNIFAM]LIAR 


2=CASA DIFAMILIAR 


V6-SARRIC 0 COPERATIVA 
W1?S JOSE DE DNJ 

02=ARBELIA 
03=D0RERO INDEP 


04=NUEVA AURORA 

05=S ANIA NORTE 

06=ECUATORIANA 

07:LUCHA PDPRES 


OB:COOP CARCELEN 

09=COOP S FRANCIS 

10=S ENRIGUE DE V 


V30-IENENCIA
 
=(bissing) 


IzPROPIA TIIULO 

2-PRDPIA NO ]ITULO 

3=ARRENDATARID 

5:DTRO 


V41-PASA POR FUENE PPAL
 
=(uissing) 


1=S!,POR UNIDAD 


2S],6LOBAL 

3N0 PAGA 


V78-EVACUA ANUAS SEVIDAS
 
1:RED ALC. PUB. 

2:RED AL. PRI. 


3PO0 S. 

4:LETRINA 

5:ACEOUIA-ID 


6:CIELD APIEPTO 
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591.114 

375.500 

620.711 


406.316 


1450.000 

3B7.500 


60.267 


545.878 


28.412 

598.947 

337.500 


345.714 

00.000 

600.000 

622.500 


596.571 

167.333 

860.000 


1000.000 


613.135 

601.571 

481.778 

200.000 


1800.000 

618.687 


609.693 

424.892 


200.000 

440.222 

B54.286 

600.000 

237.778 


487.509 


740.165 149 46.4 

478.191 4 2.7 
714.489 104 69.8 
494.975 2 1.; 

474.789 19 12.8 

2372.762 4 2.7 

311.716 16 10.7 

832.353 108 72.5 

410.673 41 27.5 

225.069 17 11.4 

1107.233 19 12.8 
442.295 4 2.7 

302.151 7 4.7 

909.212 4 2.7 

565.685 2 1.3 
786.582 40 26.8 

398371 28 18.8 

288.098 3 2.0 
933.184 25 16.8 

0.000 1 0.7 

723.890 52 34.9 

B5.225 77 51.7 
439.179 18 12.1 

0.000 1 0.7 

2771.281 3 2.0 
695.036 53 35.6 

715.034 56 37.6 
441.421 37 24.8 

0.000 1 0.1 
518.167 27 19.1 

1069.345 35 23.5 
691.789 57 38.3 
317.237 9 6.0 

'49.635 20 13.4 



E579EISTICAS DESCRIFTIVAS DE VAF;IA['LES DE LA ENCUESIA DE HV'AFES
 

Mean :616.,,495
 

Median 37.1970
 

mde =rulti-Modal
 

Stan.arc deviaticn = 2446.8217
 

Standard error Lf the mr = 346.03.1 

95 PE-e~.t confidence interval around the mean = -61.755 - I294.5745 

99 Percent confidence interval arcund thte sear. = -274.6059 - 1107.3B49 

Skewness 6.1627
 

Quartiles:
 
1 14.77389
 
2 37.1970
 
3 159.41B5
 

Deciles:
 
I 9.303.
 
2 13.9517
 
3 : 18.6046
 
4 18.8505
 

5 37.1970
 

6 70.6247
 
7 102.3594
 

8 287.9575
 

9 86'.3015
 

Valid Lists r 51
 

Missing cases = 257
 
Response percent 1
16.6 Z
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Task 3 

RECOVERY OF THE COSTS OF INVESTMENT
 
IN INFRASTRUCTURE PROJECTS
 

Prepared by Jorge Alfredo Infante 
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Appendix I 

STATUS AND ESTIMATED COMPLETION DATES FOR THE 
ACTIVITIES CONTRIBUTING TO THE POLICY CHANGE 

1. rem 

1.1 	 zPcipal orlinanrc reform that allows greater flexibility for 
the incoation cots in fees. 

STAtS: 	 Draft bill in opletion tages. 

a) Approval by the mxndcipal Qzpany Board: may, 1990 
b) Approral of the Ordinance by the C2xzil: August, 1990 
C) Irplemntation of automatic correction 

sys'tem: 	 Octer, 1990 

1.2 	 Gradual incorporation of new elents into the aurrent 
polynoial foriula so that it more truly reflects the costs of 
praduction ard maintenance. 

SUTARS: 	 Stuies are going to be initiated. 

a) Study of operating and maintenane costs May, 1990 
b) Revaluation of assets October, 1990 

2. Cost A tiom
 

2.1 	 Suhni ion of the proposal to the cmptroller General of the 
State 	for approval.
 

9=~tT: Thle system is being irplmwtmd.
 
E-TIT C4PLETION DATE: May, 190
 

2.2 	 Approval of the Acoctnting System 

EMMAT CC1PLETION DAM: 	 JUne, 1990 

3. &_s#9tration of Bystn and Oma 

STARThe m.nicipality is rcixrding this task.
 
WrnDMx'D CMP=E rNI TE: January, 1990
 

4. jg M Aral'i. ar4i 0ont 

SZNRS: 	 T's is an ongoig pr grm, %ich is in the biding proes 
for mac:rv-maarwwt, utilizing IMB credit resources. 

ESTIMAMZ CCPIC N : 	 Jamary, 1991 
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5. 	 C10.t. 2datt of BuvwMtorv 

snumZ Dveloping term~ of referercie
cmulting firm.
 

W-1fM=H C1PLE N DUE: 

N.olw Pillim "n 01190tion B~i 

SELSh rew rystem is in the tting 
EM M= COKPLErICN ME: 

7. Ins latic4 of 27.000 vatar aste" 

MUM Ca~leted
 
DATE C: 


B. 	 M-Q
 

1. 	 Fees 

in order to =txact with 

January, 1991 

a 

stage. 
September, 1990 

April, 1990 

1.1 	 Study of ordinae and laws in order to determine the legal 
viability of irlementing a ser system fee. 

ST_=S: The study will be initiated within several days.
 
ES1 M CPIErICN DATE: July, 1990
 

1.2 	 Preparaticn of the ordinwxr for application of fees for 
industrial waste. 

s' s: he industry urvey has already been campleted, and the fee 
study isgoing to be initiated. 

ESIM2ATE CCMPLErIM4 DUE: 	 JUne, 1990 
1.3 	 Aprovral of the Ordinanc and of the fee dcargad for 

industrial waste. 

ETIlTN 	 ) Cl!PLLMC DAM: January, 1991 

1.4 	 Approval of the ordinanc authorizing irplentaton of the 
ser system fee. 

Mr 21A COMPICt MM: Will depend m the results of the study. 

2. 	A: !r-ation of the New Ocet A-omtjM 

SIMM: 	 Ther is an offer of an aoxvmtirq package, bit it is 
basically a gavcerumenta1 systa. he results ebtaind by 
RW-Q will be awaited. 

EST 24AM zI CN DUE: 	 December, 1990 
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stl= 

S7A7t1: 7e mnicipalities are c trxing this task. 

ESIXEOCKLMN DU: Januiary, 1991 

3. aL of 

SIM : In p s.
Eg-MXE OMLMN DAMT: 	 June, 1990 

5. 	 Aminirtrative fftr~pth@nMW of the ftcbnical "~i Financial Pra 

G=Z: A csultant has been hired and the task is in pros. 
2hey are also reciving wmort fr= the Trining Institute. 

ESTIMATED CTPLECN kTF: Decembr, 

C. 	 K-EkF 

O:Cwpleted 
OTE 	 Mar, 1990OPLEI: 

2. 	 _,.letation of the Cost Apc.mti 8y, 

Shu: 7he design of structure and program is in progress. 
ESTD2= CO'LEIOIN DTE: Jarary, 1991 

3. 	 P3gistration of Unn " 0awlet. icu-- t
 

&'MnS:In pr s.
 

STQ CCMPiEI=ON DUE: 	 Deceme, 1990 

4. 	 I&Oke ;Mtra.l, Entir, ByW± 

SD=: w Plan is developad for IB financirg.
 
EMMUD CMFPLE17ON ME: January, 1991
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Appendix J 

METHODOLOGY FOR THE FINANCIAL ANALYSIS OF PROJECTS 

i NTRODUCC ION 

E.me ! .qUe se recomieOa~ y qUe permi te a.n_z1i ; r.adc 1z 

4ictb 1 iainancl.era~ ce los proyectos y a s-. ye: itc.- C 

p tr gen-'er I.ot: ingresos q~ie .JUntoCon otros rFCLrSo). 

man tn r,. n -en t :-. a d :t4-Ir - 1r -ac-4o n . el serv'icact de le d--Ll- El 

c,1 c I it inversiones en obras y &qLIl. r 0= 

r-s:Eid,:ta de CaP a de tr~b,.:jc. se desrt u,r.ESte: 

1,:- r : :C . L.- eanter-lior con-dtice a qUe I as EmDrEE-,.C-: drr -"CJL& 'y 

P. .-7r .:-jI C, C tenca- Unal recLtperacibn real "d7 ics cclf:-:ls 

ccr 4in~.-F ssnzt y por lo, consiCUiente sean a.tcLL--'iertes. 

AN(.-.2EI9 DE RENTADILIDAD Y TARIFAS NECESARIIAS 

*CF C1 RrE-45S V C.MCLI~cj de los niveles tari-,riosz S- dlebe 

te'~e- c~en ~ e crter-ic de ?Ut0-;-nanc4ar--4cnto. ~ 2 

C,o l6 ni'.e2 de IA~ tari+, media deberA CUbrir los cnstor

re&:F-s de. prest,-,:l6r de !vs serv.icios y proveer U-1 toJ!F-.ntc 

CL C2tCel 4-nanci~miento dle los prooritmas r. -&ni: 

dI an Engnrc-si. Es:,ti remanente se +ija en fL~fcic,.- de Lt.-

ZaE:C, de rentaib~lidz'd, A12 CLul se define com~o Sr L ACitn 

F~rll-elosn,.r~so deoper&;cXLtn y el valo -:rovi'i Ln dF 

I cs : t ivc's retos revaI U&CI.CS E~CttiL IeS ', Pro--C-C te r-C 
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CONSIDERAC]DNES DEL ANAL1SIS FINANCIERO SEGLJN EL CRITERID DE
 

RENTA-ilLIDAD
 

Se debe tener en CL~ents q~te no necesariarnente coi el hecho 

de -{ijarSe Unal tas,%de rentabilidad se pL~eda garaiti:ar- el 

ii~manciarniento de niveles razona~bles de inver'siories y el 

servicio de Is deLida . q~ie en Lin periodo dado. seriar, 

necs~rios par. s~tisface- Lin determinsdo ni%,el de dernanda. 

F cr I CJ L4IC' es necesario tener en CL'enta Ia -siOuaer~tes 

cnieracines par- i,el rilisis de los niveles tar-aros 

seoCtm el1 crterio de rentabilidad: 

a) I mpore pcara -ijar racionalmentp Is rentabiAidad. 

cr-ter-ios adeCtliados pars estiarnr el vE,1or de los activot: 

de cada Empress. Fiies este val or depende no solo de SUI 

va 1 or histbrico (valor de adqUiSiCi6n). qIE- irrspliCa Ur 

an.mllisis de SUIS componentes en moneda local 

e::t.-ranjer,i. sino del COSto aCtu~ali=,.oo de re:)osicibn de 

ics mismos. es deci, el valor revallulado de esos activos 

q~te estairAn representados por los cuLe 8Ct~lalrnnte se 

enCLIentran en operaci6n m~s 1oS qUe se incoroorar~n y 

qLUo cor-resporiden al proyecto a ejeCl-ttarse. 

No es e;: tr ahto. que fallas administrativas y falta de 

c::p 30rr1.en Empresas I Ileveado a lati~nas ha-..,-

ej 6-CLIion de proyectos sobr-cdimensi.i:dos y ccni costos; 
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QLeIOSMLtc ho nmyores os cLOerian tdeCltados. sobre toto 

en oba Para b1~rrios mar-cinados donde 1aS SClUCi.ones a 

la derneande de los servicios no so ha\'an diseoh.do Y 

4 
a loseje=Lltado con pi-oye--rs ;-' bajo costo. trasladando 

conSLUrTdores o LISLiar-iD el Costo deo {lr s 

sministr~tivas o tdscnica y re5Liltando por lo tanto 4: 

veces C~SS imposi.ble reCLuperar los costos y no 5i E - dio 

fLactibles financieramente los proyectos. 

For otra parte para-,Lieo los prcyectos s e~ fac t: t" E-S 

T~naricier-arnonte, es neceserao terer on C.LIe n t las 

vc-rm.rites innov.'ci.onos en ciertos campos de lc- ttcnc-

CLIU anr DrOOLICidO descensos en los costos oue Cebe

rv4lejarsE on ]a proyeccibin do los ictivos. 

b) 	 F. ra c IE~nemte. el n ive I de dopreciacibn CL;e depemdu
 

esenc_ amente del nivel de I os a ctiv os y de ELI'
 

probables t-Asas de obsolescencia. en ttrrninos do trrgpc
 

t Ert.- _ 1 ia. presenta el mismo probleiria ya r~i~~ 

01Io los proy'ectos est~n sobredimensionadtos. ErLI Costo 

eevado y por COMSiOU.4nte COM Lin alto ve'lor do 

depreciacibrn. o en la mayorla do los casos no se CUent;, 

con im~c~rrnacibn confiable al respecto. 

C) 	 Otra consideraci6n qUo so debe toner en CLIenta es QUE lIa 

relacibn increso neto/activos no es aplicable en cierto:: 

CaSos Lr..tE-MD~S. pUes en sistemas peq~eh~os en dondo I ' 

activos han sido casi totalmente depreciados estos
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PLUc-dem oenerar altas tasa de rentabilided pero si 0 

IDS ingreses Sean Suf4icientes pars cLbr ir laEs 

rneresidades. 

ANA~LISIS DE LOS NIVELES TARIFAF:IOS PARA LA VAI~ELIDaD 

FINANC IERA DE LOS FROYECTOS SEGUN EL CRITERID DE FLUJO DE 

For lo e:: PLtesS nterirnrmerite. se haf- ii ,di;; i s b Lm 

E-eC tUar !&C- EI IEIC 1r 4nancera~ de 2cs proyect:os P;r 

dLtEr-.nc~r 2cB ravelIes de tari~as no solo con el criteri.o de 

rentaillded. sino ta'rbitn por el ar.1isis de f]lIjo de ce.-,. 

lo cLAi Perirn-ts c.:-&ntaiesr e.denls dL- Or, est~'do i I,-,C,, aE-r 0 

~~~~.en 4 ,n CLtOM~itiC.. Is rE:LUperacibn de castto-:. 

I a cobertL1C, Gel servicio de Is deL~da las rneccEs1dades de 

e::Pansibn del sistema. 

Adernv.o de lo anterior, eB Lin b~ien principio de ordensmiento 

ciel p--cceso de FL4E4ClONt-F-ROGRIAMACION,-CONTR'OL dentro de Is 

empress y ternb:-' n condUce a determinar el nivel de 

endetd~m-ierto m~:urno de Is m isma y a tender a I 

VEN7AJAS DEL ANALISIS FINANCIERO BEGUN EL CRITERID DE FLUJO
 

DE CAJA
 

El i~nrilisis seoCin el criterio de 4ILUjo de caj~k tiene Ias: 
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la 	 Ernresa.
a) 	 Orienta hacia Ia planeacibn sistenAaca de 


al 	 partir de un objetivo principal qU es satis4acer Lin 

determinado nivel de demanda (especzalmente en barrios
 

marainados) mediante Ur, proyecto bien definido y
 

adicionalmente muestra con 
 facilidad los benedicios 

relativos de suplir dichos niveles. 

b) 	 Fermite a los directivos de las EmDresas a orienter de 

Un mrc.do practico recomerdeciones concretas sobre el 

nivel de los castos corrientes para una adecLladA 

operacion y manteniniento de los sistenas. 

c) 	 Permite empe-ar a efectLuar en 4orma sistenstica ar.lisis 

sobre Ia capacidad de pago de los LIsuarios (mediante 

encUestas bien elaboradas y evalLtucibn de resuItEdos) 

para conocer las e-trLcturas del presLIpLIestO familiar. 

lo cual corilleva a estructUras tarifarias rnis 

e4uitativas. coMe0 por ejemplo. atender a las 

recomendaciones de or.anismos como )a OMS. qLe suoiere 

cobrar el equivalente a un dia de salario minimo vital 

por 20 metros cbicos de aoua al mes a las clases m~s 

pobres de la pc.blaci6n. 

d) 	 Fermite una aprox:imaci6n racional a los niveles de 

endeudamiento qLe se hate necesario, porque via 

pr.st t amos se pUeden fin:,.:' ir IE s inversi ones en 
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proyectos. por cuianto el mecan15rro de cre~itoE perr~iti 

e::tender en el tiernpz los castos de capital CSUssdos er 

intervalos rnuyV corto . con relacibn a Is v.c,,, Ctil de los 

proyectos. 

e) 	 Conio conseCUencia del 2oc ro de Lin 4 1 ajo de cA a 

P=Si~tivo. se pr-odUcen. en con seCLeici a. lils tasas e~ 

rentabilided necesri~as del sistema con Is iniormacir. 

disponible V rCtUaiizada de los activos y depreciacibn 

de 2c s -'- Ls : asi fnismo. se PUede u',zr I.- tZ-S - d,-. 

r-Itti~dad COMnO Ufl ino~ce 4inanciero de' lc~s EnoDres e-

de~ tamraf'o mediano y grande.
 

SFin& 1mer e. este proced imien to en Si ine i.,d r

adLaa~te Is inrh -acin necesaria ceas el antl iczi 

de Is re=L'perccib'n de los costos en general y PC!- lo 

CznMSIOLtiernte pa ra 15 eval~aCibon 4 .era g~in anc de 


proyctos.
 

F* 4, :1 1te.r- Il- comorens-;6. de 1Ia me todolIocIs del1 r. Iisi s 

f:ncamciero de Ios proyectcs y de Ia fiJacion de los niveles 

taFri4 ic con precios reales, asi como de la reCu'pc-raci6.m 

de costos. a continUaCi6n se hace Una c-:plicaci6n de ]CS 

distintos pasos del aoroIisis. en donde se combinan (sec.-In eAl 

casc.) ]os criterios de rentabilidad y de ill.-o o balance Oe 

c,?j z!. redi Ante el, Cusi se establc-cen las ncresidades de 

reCUrsos. las tarias necesarias en 4L1MCa.f ce Is cApacidad 

de psocc de los ~IL~iSy Is factibilided -finarnciera de los 
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prc?/ectos y SLI impacto en, las 4inanzas de Is Empresa. 

EXFLICAC1ON DE LOS PASOS DEL ANALISIS 

(Los CLlCUIMS son para celda Linlo de los ahos del periodo en 

C StLIdio) 

1) 	 Pars empezar se haqce Unfa evalLIaC.2n y provecci6n de los 

gastos de ope.-acibr. mantenimiento y administricion cp'-L 

el perioco en~ esttLidiD. irnclLyefldcJ 1oS q~ie se ocasionari;n 

al entrsr en cvp~rac iin el nLIe'.o proyec to. a todc=- estoE 

ac-stmskic,: ide-ntificaremos con Is letra "G". 

S~ece~ectC!s, el Ctk]CL-1 de Is revsl~taCi6n de todos o 

a Ctvo se en 	 los se",CSCUe enCkLteftran operaci~n y de qUCe 

incorporars-n dUrante el periodo, en estldio. esta 

revalt-I&Ci6n se efect~ia adoptando u~n indice q U E- C-r, 

*repreLsentativo para ELCtLIlizzar el costo de los activos. 

Al valor reval~tdo de los activos lo representamos con 

7) 	 CalCUtlamos el valor de Is deoi-eciaci6n correspondiente a' 

los activos ro'cill-ldos. en forma lineal y sec~in los iahos 

de vida COtil est.,.'-ecidos pot- gr-Lpos de activos, al 

va 1lor de Is de~prec4Eci6n para cadik Linlo de los shos del 

pet-judo de estLidio) lo identificamos con la letra "W'. 
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4) Para todos los pr star;.s qUe esten vioentes se CaIcUla 

mAs intereses) y loel 	 servicio de l deuda (Capital 

"SD".
 
denominamos 


5) 	 Se fija Una tasa de rentabilidad "R". la cLIal dc-ipende 

del criterio que se adcote. 

6) 	 Se calculan los otros ingresos, diferentes de los
 

provenientes porconceto de tarifas o por la venta de
 

los _ervicios y los denominamos "0l". no se deten
 

inclUir incresos por transferencias. ni recursos del
 

cr-dito.
 

7') Conocidos los valores de las etaoas anteriores y iijada
 

Ia tasa de rertablilidad, se procede a determrnar el
 

n'ivel, de inrresos "VS,, por Ia venta de los servicios
 

qUe cUbran los costos (tarifas costeables) y generen Ia
 

rentabilidad establecida (tarifas rentables). es decir:
 

VS = G + D + R.A - 01: donde R.A es el valor obtenido de 

mUltiplicar la tasa de rentabilidad R por el valor de 

los activos netos revaltLados A. En este cAlcUlo no se 

inclUye el ser.,icio de' la deuda. 6sta se inclUirA para 

obtener rnas adelante el balance de caja; adem~s y por lo 

general Ia depreciaci6n de los activos revaluados ,s Ia 

rentabilidad son mayores que el servicio de Ia deuda. 

B) 	 Obtenido el r v,.,el dE inc,resos, el paSo inLj'ente 
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consiste en anali:ar la capacidad de paoo pctencaia de
 

los LISLUar ios "F" para compararla con el nivel dE
 

ingresos por !a venta de los servicios. 0 sea.
 

oenerar el nivel de
establecer si es posible que pUedan 


ingresos CalcUlados. 

Si VS-F es positivo. quiere decir que la capacidad de 

pago es inferior a los ingresos esperados y por 1o tanto 

es *factible redLIcIr !a tasa de rentabilidad F:. hEsta 

enco.itrar El eqUilibrio entre VS y F': Si VS-F es 

reg ative o iguaL a cero. esto indica que la capacidad de 

pago es superior o i oual a los ingresos esperados por la 

venta del servicio y por lo consigOLiente se procede a ]a 

Siguiente etapa. 

9) 	 Establecer la estructura de tarifas que genere los 

incresos necesarios "VS" y la rentabilidad "F". 

1I) 	 A partir de esta etapa se procede a analizar el {luJo du 

caja. es decir, se establecen las inversiones en cbras 

con los recursos disponibles "rd". tanto los propios 

conmo de los crsditos viaentes "C", de 1a siOcuIente 

manera: 

Recursos Disponibles: rd = (VS - G - SD) + C
 

11) 	Se obtiene del Area dE- inoeniaria el programa df_
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"I". con las debid-is prioridE'des.invers -ones rnecesario 

pars sLatisfacer lIs demands potencial pars loorar LUfli 

cobert.Lrs determinade de poblscion en Lin periodo dado de 

tiefnpcL.
 

12) 	Con base en el programs de inversiones se Ca1CL1Ia el
 

balance de caja 'EC" pars el periodrn de tiL-rpo definz.do. 

con el fin de establecer 5i con los reC~trsos
 

tanto pr-opios Como de cr~ditos vigentes.
disporables. 


Se PLIeCF M ;%cometpr 1as inversiones. asi:
 

E(C = r d + C - I 

~)5. e ba~lance de caj da SLuper. vit o e's igUal a~ cero. 

Is=- t~ri{ias rentables Ca]CUlada3 son 51Lificientes y Be 

deficite~ri-PUen EeeCL~tar lcs obr-as. en CC~S q~~e sea 


Se Pas a~ Is gL~ente etapa.
 

14) 	 Se detera.na qL~e parte del d~ficit pars podc-r ejeCL~tsr 

!as inversiones se pLiede financiar con n1UCvos reC~irsois 

15) 	 De~inida IS parte del d66ficit qLIFe pUede ser {inanc5.ada 

con nUiEVOs cr~ditos, se CalCUla el servicio de IS dFLI.1 

pars el posible nUevo cr~dito y Is denominc-imos "SDI". 

16) 	 En SCgLtj da se procede a CaICL~ler eL- nUeVo b I ar.-c e de 

EiCI rd + C + C1 - (I + SDI) 
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17) 	 Si n UC-VCJ Li.2 anc E, de c r,:-s -. E-jt I br- docel 	 t1 ta CIU. o 

c)riin a In,L-nt e C IC LI L pS son s-,l 1 clentes y ~e PLIeder

scornetpr las otr~-t en casm contrario. PLte se pre,ente 

nLievarmente de4icit en dicho bala~nce. a pesar de e'spomr 

de Lm pcsible flLIF-.D cr-dito. IS SICLIaente et~p.- es: 

IEI 	CP2CU2Lr los rec&L-doE o inciresos necesarios. pars SULD].2r 

e: =s-fict y ejOC-ct~r Ieas obras con ingresoa &c!d1con&JeE

:.cjr ]a vents de los servicios YVSI. asi: 

VS1 = VS, + PC1 

lo CuLI indics oUe a los ingresos inicilente 

ca1cuiladc por vents del servicio se les =kreca el 

ce'lcit b e cLojs y se obtieren los ingresos n ec:E-s ari L 

p &r a sL r IDo. 

I19) 	 Una ye: oLtEriidu el n~levo navel de ingresos pur vents le 

los seryl--cios se cornpara con la capacidad potencial de 

P c de 10oULSLIari os "P". Si VSI - F' es neciativo o 

iQL~al E cerc.. 

SLuperior 0 IC'uI&.1 

lo tanto s~E puiede 

generar irigrvs-os 

po~s itivo. q L-'e r u 

indi. quIe I& capacidad de paco eF 

a los n~ievos inurescE esperados y pur 

IjUStar I s estrICtL~ra de ta-i 4.6s p Cr a 

en Is maonitUd VSI. Fero si VSI - F es 

decir qUe Is ceapecidad de p ,qo e s 
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afl4erior a Is inar-escs flecesLaracs y P=o- Io t C rt C s E 

C)Se~ presenta C Onlo b I timtu reC~r-SO Un& SO]iC 1 tLud a) 

G,obirr-n o por unr~ trans~fervncia de capit-n1 equi4v?'rnte a 

le diferencia entr-e VSI y F*. diseh~ndose Unal nlLIva 

estr-LICtUra de tarias qUe prodLIZCS ingresos eQLwI']&entes

a P. Si no es posible obtener los reCutrsos del Gobzeir 

se deber redLiCir las inver-siones en Lin monto eO.iva1e-nte 

a la diferencia VS1 - F. 
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Appendix K 

MECI-ANISM FOR RECOVERING THE COSTS OF INVESTING IN 
DRINKING WATER AND/OR SEWER SYSTEMS IN iRREGULAR 
BARRIOS 

T
I N. ,45cE 5 - E: \v%.RiC 

V4.. PE 
;i. g:: '6rrj'L ~ H L L ;J44' :l' 

TAE:,. CE..:E'2:'' A. 3' :NFLA:ioN, Atcik.[,: iButL 

: .'T -. ... 4 PUF: UEU4Fi3,: S' :se~eeeET'w'. POP: 

,-.:E,'4. .. DEL. '.LLR'O. ]:MO v,,,..'" •5. [ LC, iN'LC!ON ANUAL
 

,,I L : : F: Ni' K " "E
 

.:: 4N l"L : MENLIAL : DEL SM% : Ni",dL: ...... . : : 
......................................................................................................
 

I : 42,27E: ". E5,EZS;:1 , 4:S q5 -: 6,29:Sh: : 

* : 2TU., .835: 2.1 : 114,624: 9 K,5: 54,E3.": 2 5
 

c : -. : -- - : -- ,? -- 1 624: 9 ,552: i,; .,-: 2, - ,- It,,T-: -: -. ",- '
 

,
: 4 : : 4E. : 79 .,6 f:: .7 Ie,624: :,52 .,298 
.......................................................................................................
 

:.,;L'.. 1,83 9 855 5 : Ii1 lo3 114,624: .BS . 9,.-5 2: B.18: 
......................................................................................................
 

......................................................................................................
: : :

: - : . . : - ;; 

: : : : : 

:' .E4D,1 1 : 1.2 £0310 DE LA RED: Li 25?,,,! POREENTJE DE ECLiPERACIGH: q2.451 
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------------------------ ------------ -------------------------------------------

-- - -- 

---------------------------------------- ----------------------------------------

----------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

------------------------------------------------------------------------ --------

--------------------------------------------------------------------------------

-------------------------------------------------------------- ------------------

------------------------------------------------------ -----------------

------------------------------------------------ --- -- --- ---------------

-------------- -------------------------- ------------- - --------------------

-EiEFEPA
ESCE~AF~: N;.3 CM$PAGOS ISLIALES TRANCAtW 
1FLAC . VARIABLE
 

TASA DE INTEREE ANWA.: %b1CON I A;OS DE PLAO iTASA FIJAi
 

TASA DE DESCJENTC: IGUAL A LA IWLACIOk ANUAL
 

COET ESTIMA&C, DE LA KEi, POP USUARIN: 5 258,61
 
kUnEkl(, DEL SALAFE AiNIMO VMAL: 751 DE LA INFLACION ANUAL
 

S : : .,; D.....V!'TL FA NO'iNAL ;PASC PEAL:Vh DE, Nl'P.-L 

:A4 :I--i- ----------------- :. DE PA60: ----------------------------------------------

* : ANLIA : ANUAL : MENSUAL DEL SW. : ANUAL : MEkUAL : AhUAL : MENE-L 
. .............................
 

- - --- ,----- - -6-- -- --- ----- -- - ---- -- -,"--'-- --- -"--- ,-- - :
...................................... .............. 


3.IB 52~c:'
* 1 58 :S' :843H9 :El 24. 7'. :S. 94,35s;:S; 7,8W3:EJ, S,

' 

* 2 : 481 526,880 : 44.10: 17.B71 : 94,35i: 7,863: 44, iv" 3,744 

7 ~ .8 : 5.29 15 : 94.35 : 7.5ble: .74,5t4: .E 

: 4 : 25: : 8.64 : 7C,70: 11.22 : 94,359. 7 ,8B: '7.6.1: 2,704 

: 5 : 251 : 998,498 : 3,1IB: 9.451 : 94,359: 7.B67: 22,;21: 
..................................-----------------------------------------------------------

: 6 : 251 : 1'185,716 : 48,811: 7.961 : 94,359: 7,863: 17,697: 1.475
 

: 7 : 25% : 1 46,C37 : 117,336: 6.711 : 94,359: 7.B63: 14,157: 1,188
 

SB : 25% : 1 672,145 139,337: 5.641: 54,359: 7,B6 .: 11,32: 544 

: 9 : 251 : 1'985.553 : 165,463: 4.751 : 9.359: 7,3L3: 9,961: 755
 

:11 : 251 : 2'357.644 : 196,487: 4.1% : 94,359; 7,863: 7,249: 694 

:TOTAL: :1I1246,.13' : :Si 543,598: :S/ 251,665: 

PA6O REAL TOTAL: S/ 21,bb5 COSTO DE LA RED: Si 249,188 PARCENTAJE DE RECUPERACION: 11.67%
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http:1I1246,.13


E CE ]13: ho.4 COW ;A6i ]SUALES - !Ie iK:! O.; 

IGuAL 1O,OS LOS A DE 
'A^-. TE'E, N,.: 36% CON le AAOS DE PLA11 tIAS'- lJA;H 
TASA.. IEDESCEL'NTO: IBUAL A LA INFLACIOk ANW
 
:VEPC ESTMAH Dr. LA R~ED USUAF 10:FOE 51 .51.100
 
AL:EhTO DEL S4LARI3 PN'M VITAL: 7c% DE LA INFLACION ANUAL
 

:L 0 ---------------------- ---------------------:1 DE PA60: --------------------------
: : L A L L : KEIN:w. : DEL S.: ANUAL : MENEAL : ANU : MEN'.;'- : 

• 

- : 5 : . 526.6B : 44,B8: j7.5: :' 94 .35q:S ;,S:.: r Q : , 

: :, 5 6,B : 17.E71 : ,... 44.800: ....


I : . : ,:5.2 : 6B.57: ;.4' : 94,'s: 7.:: .. !1.5" 

: : . : 9I .... 114.383: 6.6" 94.'55: 67: .. 

6 : : i"e7.,16 : 154,276: .Stl : 94,'55: 7,q0S: E,2?E : 0f 

7 : 5B, : 2 5q5,368 : &'16,2.''53.64% : 7,963: S,527 : 4:5: 94,359: 


5 : 501 : " 566,2@e : 297,351: 2.641 : 94,5.9: 7,6: 3,o8: :7 

9 . 5% : 4'916,265 : 418,F57: 1.921 : 94,759: 7,96: 2.454 : e, 

12 : 52. : o'746,142 : 562,178: 1.41% : 94,359: 7,963: 1,6U : 13i*
 

:S,2371,,... : :S/ 94:,591: :I 85,44. 

P-50 REAL TOTAL: S/185,445 COSlO DE LA RED: S/256,991 PGRCENTAJE DE RECUPERAC]5N: 74.18%
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-------------------------------------------------------------------------------

---------------------------------------------------------------------------------

743 DE~ 9C. Si PRDFN :k7.;r. 


*r ~~ ~'H LA '.. !hLACION At&J.. 

:PAKi R4,=VPN DIEL N.. 
:JFAC------------- Df PA6C.: ---------------- ------------------------

*: S(ALARI Mh1flC Y'AAL : PASC NVIINAL N',ll 

:4;: 

! NA ANLUAL : ME~SLIA DEL S1W : ANUAL : hENSiJAL a U L"- : 0."K. 11A 

* 4?*. 526.N: : 44,elt: ICU', : K.920: :t.2N : 12,;:: 

* * 57,2t 14,00' : Q6~: eeE: : 

S~ ~ 4,4 : : 4 Q68~ c,,";.'ei :~ h~c i,096: 

* 6 : : : 14.6C. : !17,71e: 3.4'33 :: 1 :8,m1 7e.81fl: 438: 

7 29p,149?~3 : E-7, 14M'~ 11,6 4q: c5 :"W: 1971e: 

25 1 54631: 277,97: 31: .26,332 2,22'V85.71316 14.OeI 

25'6 -W5.Ni4 117U: 14.90% : 3eb8: 2,S~ '.~ 

I 67d4 I'M 141f 23 ;M;* .8: 1,i 

:TOTAL: :5S11'146,933 : :611'686,571: :s" "N4Y63 

PA60 REAL TOMA: S/ 314,363 COSTO DE LA RED: S/24,1 PORCENTAJE DE fRECUPERA21ON; 125.751
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----------------------------------------------------------------------------------

--------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

--------------------------------------------------------------------------------

---------------------------------------------------------------

---------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

-------------------------------------------------------- ------ ------------

------------------------------------------------------------------

E E i 	 N ,6LOS PAOS -.'O EL 14 . -N, .~ 

~ ~:.: IMAL 1ODDE LOE A OS
 

iozA PE INTEREH ANLAL: Kf SE PREDEFINE
 
TSA DE DESCUEN1: 1BUAL A LA INF4A INh ANUA,
 

COSTO ESTIMADO DE LA RE[' FOk USUAFIC: S; 25foe~e
 

AUPEN1 DEL SAWAM(' MINIM0 VITAL: 75. DE LA INFLACION ANUAL
 

. .M.MM2 : PASO NOMI1NAL :-A- . .,. 

A , :INFL AZI" :--DEFA5 : ---------------------- ------------------------

.: . ANUAL : MENSUAL DEL SMV ANUAL : MEkuL : : 

7: 5 :. 714,90 :E' 2,5: I4.W :5: S..,.76e:Ei A,27h ,2 ' 1.9 
* . * 	 ,' , 

2 	: C. : 5268.2e : 44931: 14.E.8l 7,928: 6,1d2: 3.E,2: ,74E 

: 5p : ' e 6CS7: 1A.. : 18.64e: 6,479: 3 7:I: 

4 	: o . 93. : ,17: 14.MBI : 119,755: 11,64t: 27,o : , 

5 	 : : 1372,594 114,:: ICU.8 19,165: It /13:4," : : 

6 	: 5TA: 487,16 14.601 264.224: 22 .81 R.9?5 15,276: E 2-!-.q 

7 51" : 2 5,5e8 216,255: 14.08: 3031E: 30,'.7b 21,264; 1,2 

B 	: 5K : 56M06 : 297,351: 14.001 : 499.M49: 41,621: 19.1',2 : 1.t24 

S9 : 58Z : 4*9#c,2B85 : 418,657: 14.91 : 686,980: 57,249: 17,660 : 1.48'9 

Ite 51t 6'746,142 : 562,178: 14.8X 9A4,468: 75,735: 16,7V78 : 1,-L5 

:TOTAL: 955 	 :S13,319,659: :S/ 245,916 

PAiO REAL TOTAL: S/201918B COSTO DELA RED: S/ 253,119 FORCENTAJE DERECUF'ERAtION: 9;.97 
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-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

------------------------------------- ----------------------------------------------------------------

EE:E~~t ... ; LOE~ KK:~ EC14 - .ftc.' EL i. "a 

%SE2PEE :2L;~A 56L6: Lq INF,, 1U AuL'ki 

: : SALAP10 M]NIMD VITAL : PAGO NOMINAL :PASD FEA:V , bEL NSk;A, 

.A'' :IkFLA:3 :-----------------.---- DE PA6O: ---------------------- ------------------------

* :ANU.AL : ANLAL : ".iNS94L DEL ?; ;~'.ANOA'L : ENSUAL :ANLAL :MEKVUA. 

1 SK 5 N34,6. :51 341,606: 7-st5j :5, 26.810:5/ 2.40e:5.: i.202 :5. 1.c.?-. 

: 2 : 5s ; 52E,68e : 44,6: ".WI : 39,66W: ",'.W: 17.60E : I... : 

3V : : 72b,6p8a : e,W: 7.5V : 54,451; 4,537: 1B,"" 

-------------------------------------------------------------------------------11 ,IBT: : 1,4.: I,2: S : 52 : 99E.250 : 7.52' 74,89 : 2.,TE4 : : 

:K : 1IB88e7,316 : 157,276: 7.%V 141,54Q: 11.79t: 1:.4:-, 1.",. 

Ol : 2 1,595,608 : ,16+5 . ,W : 1i4,630: ID,21i: ll.!' : 54 

E 50'+ 'j'568i2e8 297,31: 7.501 267 6A'6: ILI,I01 j ,442 E; 

: 9 : 5E: : 4'906,285 : 408B,57: 7.5eZ : "67,971: 36,664: 9,572 : 7 ;
 

16 : 51. : 6 74b,142 : 5e1.115; 7.541 : 5,;61; 42.16.: 6,774 : 7% 

0-..:84
:*1D;L: :S]'71iB55: : :511'778.351: :S/ 

PASO REAL TOTAL: S/133,884 COSTO DE LA RED: S/,5111 PORCEN7AjE DEREUPE[ICCN: ,53.55 
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--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

----------------------------------------- ---------------- -------------

--------------------------------------------------------------------------------

------------------------------------------------- ----------------------

-------------------------------------------------------------------

ESCN-ll:Nz. 	 6 LOL P A G'E. EL 141 Hz. 7~t.NZESDIk L 
NFLAL',D: 	 16UA, TDLOS LE AWDS
 
TASA DE INTERES ANUAl: 	 NC SE PREDEFiN!
 
7AS DE DESCUENTO: 	 IS4AL A LA ]NFLA'IOh ANUAL
 
:TC ESIIP.ADC DE L4 RE' F'D. S!25t,ole
USUARIO: 


ACEKIO DEL SALAF,O MII14!, VITAL: 851 DE LA INFLACION ANUAL
 

......................................................................................................
 

* 	 . : SALAF,C MINIMO VITAL : : PAHO N04INAL :f i REH =,rN DEL NO N.I.. 
:Agl 	 :IFL2CN -------------------- :1 DE PAGO: --------------------------------------

.: NJAL : . E SJAL : DEL 5r . AN . . .: . 4k. ..ANLI.. 	 . : . L .E. 

S/ ,' ,,E 4e :E, 3N .l ;e : 	 ,7 ,: 4, 4 8 ; : S i 2 lc: :I.,e : ,. ;5 14. 
.......................................................................................................
 

* 'L : SC. 547,8et : 45,b0e: 14.001 76,098: 6,38M 34,f4E : 2F 

4 : 5C : 111,7.1 92,596: 14.e8: : 155,562; 12,963: 8,728. 

N 5p : 1567,49t : 131,951: 14.I1l : 221.676: 18.473: 29.192 2,472
 

6 : 5e% : 2,256,%45 IBB,12?: 14.81 : 315,BBB: 26,324: 27,732
 

7 : 581 : 3,215,C? : 2o7,941: 14.98% : 452.141: 37.512: 2c,3 46 2,15
 

: 8 	: 501 : 4,581,791 : 381,816: 14.181 : o4l, 451: 53,454: 25,e28 : 2,@Eo 

: 9 : 56% : 6,529,052 : 544,18e: 14.611 : 914,167: 71,172: 23,777 : 1,561 

:11 	 : 50% ; 9,313,899 : 775.325: 14.HX : 1132 6: 118,545: 22,568 : IBE2 

... .. . . . . . .. . .... .. . .. . . . .. . . . _ . _ . . . . . .. . .. ... . . .... .. 

:TOTAL: :S/0,291,87: 	 :5/4'241,B65: :S 287,625 

P* 6 RE. .OAL * 	 . .. 

"ASO REAL TOTAL: S/257.625 COSTC 1E LA :S/251,eeo PORCEkTAJE DE RECUF'ERA2IOh.; 115. 5
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---------------------------------------------------------------------------------

-------------------------------------------------------------------------------

-------------------------------------------------------------------------------

---------------------------------------- --------------------- ---------

------------------------------------------------------------- ----------

-----------------------------------------------------------------

EE~EL~ 	 h.9 LOE PA6SH SON EL 131 PEL S' f1D' 0'. 
16UAL TOD05 LOS A405 

1SL :E ]N1E0E0 NSSE PREDEFINE
 
145L DE DE5LIENTD: IGUAL A LA INFLACION ANUAL
 
CLSIC 1ESUAO DE LA ED PO; USUARID: Si 250,033
 
AUMEhTr DEL SALAPI! MIkI. VITAL: B51 DE LA INFLACION ANUAL
 

: .	 : ] :.1TPL : : AS N',INAL :FA6 kEAL=YPh DEL h~hIhN. 

: -N------- :1 DE PASO: -------------------------..------- --------------------
: : ANJAL ANUAL : MENSUAL : DEL SM.: ANUAL : MENSOAL : ANJ4L : MEkE 

: I : S5t .B4,8 3 :S; X,0D9: I1.81 :5/ 3,483:.' 5,e3? :AI ,2.::5/ 	 s,2E:. 

: F. : 547,280 : 15, 	 99: 69 54,72 : 4.5bf: 24.-21 : 

2 ~: : 75.,caC : £,8:1.81 : 77.97,: 6,05E: 34I,2 

4 : S : 111,15H : 92,596: 11.101 : 111,116: i,2e: 21,49 : I.K 

: 5 : Sel 	 : 1",4ee : 11,95t: 1.11l : 158,341: l3,15: 28,251 : : 

591 : 2,26.345 : !BB.29: 19.311 : 225,b35: le,BF: Iq,83W : 1,651 
------------------- I-----------------------------------------------------------
* 7 : 531 	 : 3,215,292 : 261.941: 19.101 : 321,529: 26,794: 16,8 : 15 . 

: 8 : 	 : : LB1,Elb: I3.81 : 3,18 2: : 1,775% 4.5.1,791 458.179: 	 ,4;;1 

: 9 : 501 	 : 6,529,152 : 544,188: 11.11% : 652,15: 54,419: 16,984 : 1,41: 

:13 : 56 	 : 5,3zB9; ; 775,325; 11.IeZ : 93,390: 77,532: Ie,134 : 1,344 

:TOTAL: 	 :3,iU,2qI,Si7: : :S/ i629,193: :S/ 215,446 

* . .. . . ... . . . . . .. 	. . . . --. .. ... . . . . . . . .- I -. . . .. .. . .. . .	 . .,. 


PA9O REAL TOTAL: S; 235,446 COSTO DE LA RED: S/252,0 PORCEN14JE DE RECUPERACION: B2.IB
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--------------------- 

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

---------------------------------------------------------------------------- ---

------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------- -------------------------

------------------

ES EKARIO: No.If. LOS PA6OS SON EL Its DL 5M' ITODOE LOE 
,NF.AMOh: IGUAL TODOS LOS A;OS 

IASA DE INTERES ANLUAL: WO SE PREDEFINE 

1ABA DE EES[UENTO: 16UAL A LA IMFLACION ANUAL 
COSO ESTIfMADO DE LA RE' POR USUA;IO: Si 251,116 

AUKENTO DEL SALAM:C l MLVHAL: IMt DE LA INFLACION AUAL
 

: : SAL~rF': 4INIM5 ViIAL PAGE NOINA, :iA6[ ;EA.:VPFhE N. .. 

:A;O :NrLAPOION --------------------- :1 DE PAGO: -------------------------

: : ANUAL ANUAL : MENS'tAL : DEL SMV : NUAL : MENSUAL : AhUp. : NEW: ; 

, '4 4 . 

: . :' 3L.86 ",:W: :5, ,2C:0:Si :S" :,17-F; :S/ 1.1 3E,4fi:5I 
---------------------------.................---------- ----------------------------------------------
4 : 5el 57,B88 4B,600: 11.19Z : 512,68: 4,86p: 2b8 &.1:
 

: : -C 84.88? : 72,88: 18.18e : ,48: 7,28: 25S :,8
 

: 4 : : I 24,0: : .81: 129,690: 11,810: 25,68t : :Ng. . 213 


: 5 : 581 : 14914,eee : 162,88: 18.181 : 194,48: 16,21: 25,680 : 2.137 

: 6 : 581 : 2'916,081 243,111: 11.311 : 291,61: 24,316: 25,6B0 : 2,133 

7 580 : 4',4.16f : 36458 : 11.111 : 437,41: 36,458: 25,618: 2.133
 

: : i51 : 6'561,001 : 546,751: 11.412 : 656,166: 54,675: 25,688 : 2,13
 
------------------------------------------------------

:9 : 51 : 9641.58 : 821,125: 11,61% : 984,159: 82,112: 25,636 : 
--------------------------------------------------- - - --- --------------

2,13 

:1A : 511 :14'762,2513: 1'231,187: 11.181 : ['476,225: 123,619: 25,618 : 
-------------------------------------------------------- -----------

2,13 

:TOTAL: :5/43'516,751: : :6/4'351,875: :S/ 26,IN
 
: : : : 1 : : : 

CI.nS5O PORrENTAJE DE RECUPERACION: 112,43
PAGO EAL TOTAL: ./256.1 DE LA RED: S!2.4,68 
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----------------- 

Appendix L 

AN ANALYSIS OF THE RELATIONSHIP BETWEEN THE MINIMUM 
WAGE AND INFLATION 

- -------------------- - ------------ -------- I------

. : . . . . . . .IMO:.... ....PD CE . ..E DE . EL .. . . A. ... 

* : PF ME- ."'L :4,:1JL;,.: 4NLiiL;,.LlhLJ', :NW(L'I L .: 

---- -. -------

* e 
;X 

. te le . . 
16-

.-
106.6I'h KA 1;.1 

, . L O L . f 

:19 .:5,b 

.4: . 

:J 5: 8,50? : 

:!468: 16,886: 

:19E7: J4,56 : 
* . C 

:,: 2,,ege: 

:1985: 27,061 : 

2 . :21.."' 34.e." : 4E-.. : 44,9 

. B. L Z 7.o 

s.:86.t : 28.1% :48.11 :4 .2.1" 

17.61 700.I% : 23.11 :624.11 : 76.2% 

A5., :1,616 .0 : 29.41 : 831.11 : 53.11 
* . . . 

5.: l6iIZ: 5. :1,.383.01 88.71 

22.71 :2,68..1: :.%:2,399.01 : 33.1 

:1 . 

11.21 

:1.116.81 

112.2 

: 126.6% 
. 

12t.1%. 

B5.91 

: 

----------------------------------
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