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PREFACE

A.lD. 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 false, 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 the 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 socio-economic survey to
determine a socio-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-incorne 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.1.D. hopes that this report will aid local govemments, technical organizations, and other
donor agencies in their analyses and solutions to the challenges of urban growth and the
alleviation of poverty.

it = 1 al ALNE
¢ [ U/ J&La z‘./\/ %
Charles Costello William H. Yaeger
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 1 and 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
International Development Mission to Ecuador and the Regional Housing and Urban
Development Office/South America as part of the supplemental program to the Housing
Guaranty Program in Ecuador. The field work on these tasks was done in Ecuador in late
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 1 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
regression analysis of the additional value to a housing unit that had these services. This
price is an 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 .nits would have with
connections.

Third, a demand 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
method. This method asks a serles of questions that simulate the bargaining mechanisms
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.



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:

. The availability of a connection to the public drinking water and
sewerage systems increased the estimated value of a housing unit by
$1,363".

. The contingent valuation differential for water service was $882 and

for sewerage service was $1,489.

o 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
drinking water was about $0.43 per cubic meter, compared with
$0.06 to $0.22 per cubic meter charged by the public system. The
average willingness to pay for sewerage service was $0.79 per
month.

Task 3 involved the study of the current financial situation of three Quito companies, the
legal foundations of their operations, and their accounting methods and procedures. In
general, investment funds come from donations and transfers from the government budget
or from domestic and foreign credit. Operating 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
stipulate that fees can be charged to recover investment costs. However, the law #stablishes
that revenues from fees cannot exceed the operation and maintenance costs of providing
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 $ eauivalents 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 governrment.
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.
In the case of the Municipal Drinking Water Company of Quito, 27 percent of the users
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 Cuenca, 16
percent of the users consume 52 percent of the water and contribute 60 percent of the
revenue.

These cross-subsidies are made possible by the fact that high-income users have high levels
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.

x|



Chapter 1

INTRODUCTION

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-
REDE), and the municipalities and their water and sewerage companies that must construct
and administer the urban improvement projects. BCE manages the technical assistance
activities of the program and the Financial Fund for Housing (Fondo Financiero de la
Vivienda-FFV), the agericy that provides discounts through financial intermediaries to eligible
housing and infrastructure projects. BEDE provides technical and financial assistance to
municipalities for infrastructure projects and is the financial institution with access to the
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.

1.1 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 10 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.



Task No. 3

Task No. 4

Task No. 5

Task No. 6

1.1.2

Task No. 7

Task No. 8

Task No. 9

Task No. 10

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
y Datos-CEDATOS) focused on task 1. Jorge Alfredo Infante, an economist, completed
task 3 in early 1990. Both tasks were carried out under the auspices of the Water and

Develop a plan for cost recovery of investment in
infrastructure projects and drinking water and sewerage
systems.

Develop a methodology for the technical, economic, and
financial evaluation of infrastructure projects.

Apply evaluation criteria and procedures to
infrastructure and drinking water and sewerage

projects in low-income communities.

Develop project monitoring and evaluation systems.

Second Phase

Develop institutions for the financial administration of drinking
water and sewerage systems.

Hold a workshop on project evaluation methodology.

Hold a workshop on the financial administration of water and
sewerage companies.

Hold a workshop on organizational development techniques.

Sanitation for Health (WASH) Project.

1.2 Task 1 Objectives

o Implement and process surveys designed to gather the data required
to estimate willingness to pay in the targeted urban centers.

. =stimate the willingness to pay 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).



) Generate demand projections certved from estimated functions and
population projections. Deiine eligible cities and sites. Design the
size of the projects based on demand projections.

) Perform economic evaluations of the projects by using cost-benefit
analysis and by applying SIMOP and other models considered
appropriate for each case. The benefits are those obtained from the
estimated willingness to pay.

. Evaluate technical altematives for drinking water and sewerage
systems thr »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.

1.3 Task 3 Objectives

. Provide municipal companies 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.

) Quartify and evaluate the effect of recovering investment and
operating costs through fees. This requires an altemative for the
recovery of investrent and operating costs at real rates of retumn.

The two chapters that follow describe the conceptual framework and the results of tasks 1
and 3, respectively. Volume Il of the report contains extensive appendices that provide
greater detail.



Chapter 2

SOCIOECONOMIC SURVEY AND WILLINGNESS TO PAY ANALYSIS

2.1 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 reflect true economic benefits to the people that purchase and
consume them. But there are situations in which 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 veiy 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 ar.d how much they should be charged. Therefore, it is necessary to resort
to methods of economic analysis that use willingness to pay as the means 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.s 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 @ 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 analysic 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:
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Direct/observed meth.ods
Direct/hypothetical methods
Indirect/observed methods
Indirect/hypothetical methods

Direct/observed methods are seldom used. They apply in situations in which, for example,
a community decides by vote on the amount of a fee or tax. For the outcome to be a valid
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 In recent 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 mari 2t 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
illustration. 'Vhen applied to dwellings, the value of each additional unit of construction and
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 1l 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 avallability of services, and the age of the construction. Other features related to the



characteristics of the lot and the neighborhood mav include the square footage of the lot,
accessibiiity to the town center and other important places, and the level of ~rowding or
population density in the neighborhood.

Each family makes its decision with its own preferences and with the restrictions imposed by
its income level. These preferences reflect the nurnber of family members, the average age
or the age of the head of the household, level of education, and socioeconomic status. For
example, large {amilies, 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 neighborhocd. and family characteristics. It can be interpreted as
follows: the price of a unit of housing, P1, 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 functiol is a reduced form of the function of demand and supply and does
not constitute a demand function.

The price of the housing unit represented here 1s 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
satisfaction can be measured in monetary terms. This is called the hedonic, or implicit, price
of each characteristic of the housing unit.

If the characteristics that explain the changes in housing prices can be identified, the implicit
or hedonic prices of each one of the attributes in question can be obtained. Assuming a
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=Bl1X1l+B2X2+.+BnXn+C121+C222 +...+ 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



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
would be willing to pay $100%; so that the renter would pay $100 for each square meter
increase In the size of the lot, or, alternatively, would receive a benefit from the attributes of
the housing unit equivaient 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.

If some of the attributes of a housing unit do not tum out to be signiricant, this should not
be interpreted to mean that they were considered worthless. Rather, it indicates that other
features were the principal determinants of the choice made. H, 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 these goods in all cases. It is based on the
construction of hypothetical markets that should be valid and easily understood by those
interviewed. For this reason, it is necessary to devote sufficlent time and resources to the
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 avold 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 recziving 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, nc matter
what their response, and that they would be charged what they have offered to pay, another
kind of bias is introduced. Respondents may express & willingness to pay less than the true
amount, believing that the service will reach their houses anyway.

it is extremely important in develcping the questionnaire and conducting the interviews to
drive home the message that the obligation to pay is reated to the quantity offered and that
the provision of the good or service depends on the preference revealed in the survey. Many
research studies in recent years have shown that if a survey has been weii prepared and
implemented, the CV method can reveal the true willingness to pay without biases.

2.1.4 Contingent Valuation: Kinds of Questionnaires

There are several ways to elicit unbiased responses. The principal methods used are
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 and asks a series
of questions, each one suggesting a larger amount until the
respondent indicates an unwillingness 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 altemative to the auction.
Respondents are shown a flash card with numbers from O up and are
asked to indicate the amount they would be willing to pay. The
disadvantage here is that the amount the person has in mind might
not appear on the card.


http:unwillingn.ss

o The Eeferendum 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 the other hand, it does not utilize all the information that could be
obtained from the person irterviewed. This makes the method very
costly in relation to the benefits derived.

2.2 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; ‘D¢ 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
tumed out tc be significant, given the high degree of correlation among those that were
included. The results are summarized in Table 1.

10



Table 1

Implicit Prices of Housing Characteristics

REGRESSION 1 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 1615.7770 7.12 1634.1781 7.22 707.2187 264
AVAILABLE
182 CONNECTED TO WATER 695 5545 2.30 1006.985 5.28 1022 283 10 81
& SEWERAGE SYSTEM
REGRESSION CONSTANT 629442 001 3617629 0.20 632.669 4.96
COEFFICIENT OF DETERMINATION 26.4% 22.6% 23.5%
F RATIO 150 16.3117 16 .6

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:

o Each additional square meter adds $7.46 to the value of the unit.
e  Each additional room raises it by an estimated $212.
o The availability of telephone service adds an estimated $943.
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J The avaflability 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.

v 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.

The conclusion from these figures is that housing units with a connection to the public
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 cther 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
service 882 174
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 service 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 availabllity 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 eamers, 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 verlified 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 a daily 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}+ ¢ log(income)+ d availability of sewer

where b is the price elasticity of demand, ¢ 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: ¢.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 demnand
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 price 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 calcuiated.

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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Demand for Drinking Water in Homes
that Purchase Water from Tankers

Table 2

Decline
in Price

50%
10.0%
15.0%
20.0%
25.0%
30.0%
35.0%
40.0%
45.0%
50.0%
55.0%
60.0%
65.0%
70.0%
75.0%
30.0%
85.0%
90.0%
95.0%

100.0%
200.0%
300.0%
400.0%
500.0%
600.0%
700.0%
800.0%
900.0%
1000.0%
1200.0%
1400.0%
1600.0%
1800.0%
2000.0%
2200.0%

PRICE ELASTICITY: -0.1388

FAMILY SIZE.: 5.2378

Price Consumption®

US$/M?) (M%/month)

1.30 445
1.24 448
1.19 451
1.13 4.54
1.09 4.57
1.04 4.60
1.01 4.64
0.97 4.67
093 4.70
0.90 473
0.87 4.76
0.84 4.79
0.81 4.82
0.79 4.85
0.77 4.88
0.7% 491
0.72 494
0.70 4.98
0.69 5.01
0.67 5.04
0.65 5.07
043 5.69
0.33 6.30
0.26 6.92
0.22 7.54
0.19 8.16
0.16 8.77
0.14 9.39
0.13 10.01
0.12 10.63
0.10 11.86
0.09 13.10
0.08 14.33
0.07 15.57
0.06 16.80
0.06 18.04

SOURCE: Household Survey, March 1990.
*This column shows the increase in water consumption that results from the
corresponding decline in the price of water.

Supply*
(t/person/day)

28.3
28.5
28.7
289
29.1
29.3
29.5
29.7
29.9
30.1
30.3
30.5
30.7
30.9
31.1
31.3
31.5
31.7
31.9
32.1
32.3
36.2
40.1
44.0
48.0
519
55.8
59.8
63.7
67.6
75.5
83.4
91.2
99.1
106.9
114.8
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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 ard
family income, and judging by the real payment made by those who purchase water, the
fiqure is much greater than what the population connected to the public drinking water
system currently pays.

2.24 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 par unit and/or the current price. If they 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 lerds 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 ihat 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 pay and consuraption 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 alterative 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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service. The public system not only removes wastewatzr conveniently, 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=912 Significance = 0.00
Slope: 0.2499 t=191 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.

2.3 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.
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The contingent valuation differential was $882 for waier and $1,489
for sewerage.

The responsiveness of drinkirig 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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Chapter 3

RECOVERY OF THE COSTS OF INVESTMENT
IN INFRASTRUCTURE PROJECTS

3.1 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 l.aw. 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 IlIl: Municipal Administration
Chapter 1. Functions of Municipal Administration. The following sections and articles
are relevant:

Section 2a. Functions
Paragraph 3. Public Services

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

Article 197. "The public municipal company is an entity incorporated by ordinance,
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

Article 206. "In the case of the constitution of public municipal companies , the
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
system according to commercial criteria and .... in such a way as to make clear its
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
installing a drinking water connection will be borme by property owners. Article 194
authorizes municipalities to establish public companies to provide public services. This article
provides the legal foundation for the creaticn of the companies studied—FEMAP-Q and EMA-
Q in Quito, and ETAPA in Cuenca. Article 195 states that capital for each company will
be contributed by the respective municipality. ~Article 197 decrees that the municipal
company must be created by ordinance, with autonomy over administration and capital.
However, the most important part of this article is the reference to operating on a
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.
Article 210 establishes that the accounting system must be maintained "according to
commercial criteria” so that it is possible "to determine clearly and concretely the costs of
operation in providing public services, and the financtal 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..."

Article 398. "Rates may be charged for the following services: .... d) drinking water;
.... 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 piping, 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 oy 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
of generally accepted accounting principles. Cost accounting is absolutely necessary to
implement this provision.

Article 398 authorizes charges for drinking water and sewerage services. Article 407
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 barrios. 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 article 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 improvements
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 shail 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

in the 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. "Ea~h municipality shali 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 muricipalities 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 »f 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
improvements taxes were permissible for the construction and expansion of infrastructure
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 amerided 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 formaticn of the fund.
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3.14 Title IX: Non-Tax Revenues

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

Section 1la. 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:
a) The loans for ... installation of public reimbursable services will be limited by the
amount that can be recovered in prices or rates towards the amortization of the
contracted debt within the loan period or the duration cf 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
reimbursable projects with the special taxes will be limited by the financlal possibility of
amortizing the entire loan during the loan period with the revenues from the taxes. This
provision thus guarantees the total recovery of the investment.

3.2 Analysis of Accounting Methods and Procedures

The analysis of municipal budget accounting, cost accouniing, 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
Organica de Administracion Financlera y Control). There is no manual covering internal
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 is 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 rnay 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
companles, 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.?

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.
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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 is not
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 1s necessary to
determine the costs of this production, including operating, maintaining, and administering
the system.

The assignment of costs against revenues collected during the same accounting period is a
complex problem. It requires an accounting technique that wi'! 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 Generai 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 establishina 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 reference 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. The 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 oniy 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 govemmental 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. lt 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 Bl + P2C1 + P3 D1 + P4 E1 +P5F1 + PxX1)
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. B1/Bo is the ratio between the present minimum
wage and the minimum wage at the time of the previous calculation;
C1/Co, D1/Do, and E1/Eo are the ratios between the current and prior
prices of electricity, fuel, and chemical products respectively; F1/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 rise 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's 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 hilled for actual consumption; those who do not have a water
meter are assigred a monthly consumption and billed in accordance with the
fee table. The monthly bills are not sent to users, but rather users rnust go
to the EMAP-Q offices to pay thern. 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 inefficierit billing and collection system, total collections are
about 70 perc:nt of billings. This is not an acceptable percentage but is an
improvement on the previous administration, which collected only 52
percent of receivables.

Taxes

The largest contribution from taxes comes from the 10 percent 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 govermment and/or the municipal
govemment 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, 1584, 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 {rom 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 Decernber 1990, for which a gradual monthly
increase 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 wat 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
Toial No. Total Average Fee Billing/Montt

User Class of Users Users (US$ per M (in US$)
Residential 27,049 953 0.04 41,237
Commercial and 1,268 45 0.14 35,093

Industrial

Special 73 0.2 0.05 1,077
Total 28,390 100.0 0.06 77.40&

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 the 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 is calculated. The 15 percent who do
not have water meters are assigned a consumption volurne and charged the
curresponding fee. Their share remains the same as long as there is no adjustment
in fees.

Monthly bills are not sent to users, but rather users must pay at the company's office.
There is no 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 ¢f the telecommunications company.

Transfers and Capital

Transfers come from the central or municipal government for the construction of
specific projects, primarily in the barrios.

Fees

These originate in telephone subscription charges.

Other Mon-T'ax Revenues

These revenues are derived principally from improvements taxes. A study submitted
in January 1989 proposed an increase in these taxas 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 Qui:o, president; two council members; or:2
citizen renresentative appointed by the couricil; one representative from the College of
Engineers; and one representative from the business committee of the worl ers.

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 ts 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 obligations 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 cther revenues are collected directly by the company.



3.4 Evaluation of the Current Situation with Respect to Financial
Implications and Proposal for the Recovery of Investment and
Operating Costs

34.1 The Current Situation

In general, the funds for investinent come from donations and transfers from the government
or from domestic and fore'gn credit. Operating under the erroneous conception that
donations and iransfers are really costless, 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 willingness to pay. The following table provides figures
(in US$):

Monthly Family Present Monthly Willingness to Pay

Income Payment for Water  per M® of Water
San Jose de Monj. 101.43 502 0.25
Argella 93.62 0.38 0.36
Obrero Indep. 137.00 7.87 0.36
Nueva Aurora 93.73 0.93 0.32
S. Anita Norte 92.80 0.40 0.11
Ecuatoriana 99.48 0.51 0.47
Lucha Pobres 78.26 2.25 0.50
Coop. Carcelen 98.34 6.06 0.58
Coop. S.Francisco 99.63 0.83 0.34
S. Enrique de V. 94.49 441 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 is clear 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 requirements
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. If the 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
industrial users. In Cuenca, they range from $0.02 to $0.14 per cubic meter for residential
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 it does 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 govemned 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,
EMAP-Q, and ETAPA see Volume I, Appendix 1.) The objective of financial self-sufficiency
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 govermment 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 biling, 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 winu 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 th~ revenues. The other part will come
from the rates charged to beneficiary properties, including those in any future urban
developnient, 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 tum will te 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 intemational 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 is explained in Volume II, Appendix J.

Feos 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 weil 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 . it 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 is
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
aie necessary in order to recover investment and operating costs in actual values,

. Adjusting 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 <ost calculated according to the sum total invoired
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.

) Adjusting 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 easler. 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 ar.d/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 concemed 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
recover investments in barrios that do not have general developers and are described as
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
cornmiunities or barrios that do not have them.

6. Design the programs and reports necessary 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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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Analyze the listings for recovering the investments in each project,
report cn inconsistencies, and collaborate in clarifying or correcting
them.

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.

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.

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

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

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.

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

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.

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

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.

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.

] Contributions from the comrnunity will come from advances
paid by users, determined on the basis of socioeconomic
survey results, and from monthly fees.

. 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.

o Other resources may be needed when surveys determine that

the users' ability to pay is not 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 senvice 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.

3.44 Alternative Mechanism for Recovering and Calculating
the Costs of Investment at Real Rates of Return®

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 disadvantages of this mechanism are:

. It does not recover costs at real rates of retum 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.

“Editor'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 relaticnship between the annual increase in the minimum wage atd 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 rnonth.)

The alternative mechanism would be related 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 monthlv during the first year). This payment is iater ralsed to a yearly fee and
adjusted to the current net value by the estimated annual inflation rate. A term of 10 years
is estim=ted for the repayment of the project cost by each property. It was anticipated that
the ralio 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 I, 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 I, Appendix K, scenario 8).
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o 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.

o If the percentage increases in the wages are greater, vielding 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

Water Infrastructure
Projects

balances and
depreciation reserve
when not set aside

Improvements taxes
Adjustment of fees of
high consume:s

TYPES OF COSTS SOURCE OF MECHANISM TO LEGAL BASIS FOR
OR EXPENSES RESOURCES FOR RECOVER COSTS THEIR COLLECTION
PAYMENT OR AND EXPENSES
RECOVERY
1 Investments in Drinking Positive operating Special ¢ Municipal Regulations

Law, Article 420,
par. 1, and ordinance
of respective councll

in barrios

construct them
Special
Improvements task
when no general
developer (revolving
fund)

credlt resources

Improvements tax

1.1 Collection for payment of debt {more than

12 Transport service 40m3/month) to ¢ Ordinance of

1.3 Treatment Special cover required respective councll
Improvements Taxes subsidies

I, Investments in Drinking Domestic or Foreign transparently

Whater Distribution credit resources

Projects Minimum required
transfers

2.1 System matrices,

primary
22 Storage tanks
2.3 Secondary systems Developers pay for or Special ¢ Municipal Regulations

Law, Article 420,
per. 1, and ordinance
of respective council
and Article 439

Investments in Drinking
Water Residential

Connections

3.1 Connections
3.2 Water meters

paid directly by the

users at real cost

Fees

Municipal Regulations
Law, Article 409
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[\

Investments In Sewer
Projects

4.1 Large Collectors

4.2 Wastewater
treatment

4.3 Systems in barrios

The same source as
for Investments for
drinking water for
costs | and I1, but in
this case for sewer
systems

Same source as for
Investments for
drinking water, #2.3
but for sewer system

Special
Improvements tax

Special
Improvements tax

Municipal Regulations
Law and Article 420,

paragraph d.

Municipal Regulations
Law, Article 427

V  Investments In Fees for service ¢ Fees for service Municipal Regulations
Expansions and provision provision Law, Articles 197,
Improvements 210 and 407 and

ordinance of
51 Buildings and land respective councll. for
5.2 Vehicles and drinking woter, and
accessorles Articles 197, 210,
53 Office equipment and 411 and
and fumiture ordinance of the
54 General service respective councll
equipment
55 Radiccommunicati
on equipment

V1 Operating. Maintenance, Fees for service o Fees for service Municipal Regulations
and Administrative provision provision Law, Article 407 for
Expenses drinking woter and

Other operating 411 for sewerage.
61 Woages, salaries. revenues and the ordinance of
and social services the respecttve council
6 2 Maintenance and
repatr of bulldings,
office, f're
transport
equipment
63 Tools and
materials
64 Electricity
65 Chemical products
6 6 Fuel and lubricants
67 Paper and desk
erticles
68 General expenses
69 Other expenses
\ Service on the Positive operating e Fees for service Municipal Regulrtions
Debt balances and provision Law, same articies as
depreciation reserve for number V, plus
e Special article 457 and
Special Improvements tax councll ordinance
Improvements tax
VIl Depreciation of Fees o Fees Municipal Regulations

Revaluated Fixed
Assets

Law, same articles as
for number V and

council ordinance
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35 Recommendations
Recommendations based on the analysis performed are presented below.
Short Term

e 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 investrnent 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.

e The municipal companies should immediately introduce financial accounting and cost
accounting systems and undertake studies to revalue fixed assets.

e The relevant ordinances should be modified to include the depreciation of fixed assets
in the formulas for adjusting fee levels.

o 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.

e The alternative mechanism for recovering investment costs at real rates should be
implemented.

e For the rccommended cost recovery plan to succeed, an inter-institutional group
representing the following should be formed to develop a course of action:
Ecuadorian Development Bank (BEDE); the Comptroller General of the State
(Contraloria General del Estado); public municipal companies; the Association of
Municipalities of Ecuador; the Ecuadorian Sanitary Works Institute (IEOS); the
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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 Term

e The proposed general plan for recovering investment and operating costs should be
adopted.

e 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 II, 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.

e 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 is not to fail.

o Higher fee levels for recovery of the entire cost of investment and operations must
be instituted arad_-.lly to replace the transfers and subsidies, as well as the tax on
telephone service.

o 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 Qg
4. Neighborhood or cooperative ]
5. Block No. Qg
6. Interviewer 00
7. Supervisor 00

WHEN ENTERING THE DWELLING ASK HOW MANY 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
ves1 noo 0O



10.

1.

12.

13.

14,

15.

16.

17.

18.

Dint

B. Dwelling Data

Area of the tot (in m)
Constructed area (in m)

Number of rooms in the
dwelling

Nuxber of bedrooms in the
dwel ling

Number of bathrooms in the
dwelling

Age of the dwelling (years)

Are the floors made of a
different material than the
ground?

YES1NOO

Are the walls made of a
durable material?
YES1 NOO

1s the roof made of a
durable material?
YES1NOO

The public thoroughfare in
front of the house is
constructed of:

Loose crushed stone ............. 2

Paved stone

Asphalt—cement ................ 4

19.

20.

21.

22.

Distance to the town center
in blocks?

Does the dwelling have
electricity service?
YES1 NOO

Does the dwelling have
telephone service?
YES1 NOO

How much do you think a
dwelling such as this one is
worth?

0000
000

00
0o
00O
00

000

O

O
00000

Sucres
(Thousands )

23. State whether the nousehold
is connected to:

The public drinking water and sewer

BYStemS . ... ... 1
Only to the public drinking water system2
Only to the public sewer system .... 3 D
None of the public systems ........ 4

24. 1f the response to 23 is 2,
how much do you think this
dwelling would be worth if
it were connected to the
public sewer system?

O000a0

Sucres
(thousands)

25. if the response to 23 is 3,
how much do you think this
dwelling would be worth if
it were connerted to the
public drinking water
system?

00000

Sucres
(thousands)

26. 1f the response to 23 is 4,
how much do you think this
dwelling would be worth if
it were connected to both

000od

the public drinking water Sucres
and sewer systems? ( thousands j
27. How many sucres per square
meter is land in this area DDIJSE‘Q
worth?
28. Ownership of the dwelling
Property with title ............... 1
Property without title .. ........... 2
Renter ... 3 D
Lease (anticresis) . ...........vunn 4
Other (state} .........covivvnnns 5

29. How many years has the head
of household lived here? 0ag

30. If you pay rent, how much do
you pay per month in sucres
for this dwelling?

00000

31. If the dwelling was Sucres

constructed with a loan, how
many sucres per month do you
pay on the loan?

00000

Sucres



C. Data on Water Origin and Consumption

32. What is the principal source
of water supply that this
dwel ling uses?

Public System Connection. ......... 1
Private System Connection .. ....... 2
Tanker .. ... .o i 3
Water Carrier . .......... .. 4
Neighbor ... .. ... ... .o, 5
Well oo 6 O
PublicTap ........... ...t 7
Rainwater .................. .. 8
SPRNE .. i 9

33. How much water per month do
you consume from this

source? O0oo

34. What unit of volume do you

use? D

35. Equivalent in liters of the
unit used (interviewer)®* DDDD
00000

36. Do you pay anything for the
water from this source?

Sucres
Yes, 1 pay per unit at the time of
purchase ................. 1
Yes, I pay per unit monthly ... ... 2
Yes, | pay a fixed fee monthly ...... 3 D
No, 1 do not pay anything for water . 4

37. 1f the response to question
36 is 1 or 2, how much do

you pay per unit?

00000

Sucres

38. If the response to question

36 is 3, how much do you pay

monthly? DDEISQE
39. If this source is from

outside the home, how many

trips per week must you

make? DD
40. Wwhat quantity do you carry

on each trip, in the unit

stated above? DDD
41. How far is this source from

your home? (in blocks) DD
42. How do you carry the water

from this source?
Onfoot ......... ..cc.ovvinnn 1
On the back of an animal ......... 2
Bicycle or human power .......... 3
Automotive vehicle .............. 4 D

Other .. i i ittt S

43. How much time do you spend
on ecch round trip? (in

minutes) DD

44, Does the person who makes
the trip work? Yes 1 No 0 O

45. The quality of the water
from this source is:

Very good (can be drunk) ......... 1
Good (cooking and washing dishes) .. 2
AVerage . ... 3
POOr ..o 4 D

46. What is the second most
important source of water
supply used in this

dwelling?
Public system connection .......... 1
Private system connection . ........ 2
Tanker ... ... ... ..l 3
Water Carner . ... ol 4
Neighbor ... .. ... it 5
Well ... 6
PublicTap ..........c.covihi 7
Rainwater ........ . cioviiiinens 8 D
SPANE . o 9
NONE .o 0

&7. How much water per month do
you consume from this

source? DDD

48. What unit of volume do you

use?
_ 0O
49. Equivalent in liters of the
0000

unit used (interviewer)*

50. Do vou pay anything for the
water from this source?

Yes, I Pay Per unit at the time of

purchase ... .............. 1
Yes, I pay per unit monthly ........ 2 O
Yes, | pay a fixed fee monthly ...... 3

No, 1 do not pay anything for water . 4

51. 1f the response to question
50 is 1 or 2, how much do
you pay per unit?

00000

Sucres
52. 1f the response to question

S0 is 3, how muxh do you pay DDDDD

monthly? Sucres



53. 1f this source is from
outside the home, how many
trips per week must you
make?

54. What quantity do you carry
on each trip, in the unit
stated above?

55. How far is this source from
your home? (in blocks)

56. How do you cerry the water
from this source?

Onfoot ........... ... ... ..... 1
On the back of an animal ......... 2
Bicycle or human power .......... 3
Automotive vehicle .............. 4
Other . ... ... .. 5

57. How much time do you spend
on each roind trip? (in
minutes)

58. Does the person who makes
the trip work?
YES1 NOO

59. The quality of the water
from this source is:

Very good (can be drunk) ......... 1
AVErage . ... .. 3
Good (cooking and washing dishes) .. 2
Poor 4

0o

000

00

USE THE APPROPRIATE CODE TC
INDICATE THE WATER SOURCE YOU USE
FOR EACH OF THE FOLLOWING:

60. Drinking
61. Cooking
62. Bathing
63. Washing clothes
64, Washing dishes
65. Washing animals

CODING OF SOURCES

Connection . ...........covuuen 1
Bottled water . .................. 2
Tanker .. ......... i, 3
Watercarmer ........oiiiineenn 4
Neighbor ... ....... ... .oovin 5
Well ... i e e 6
Tap ..o 7
Rainwater ............0vinnnnn 8
Spring . ... 9

66. 1s the quantity of water you
currently consume
sufficient? YES 1 NO O

IF CONNECTED TO THE PUBLIC
DRINKING WATER SYSTEM:

67. Does the dwelling have a
functioning water
meter? YES1NOO

68. How many hours per day do
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 ynu
have?

0o
0o
0o
0o

(*) EQUIVALENCIES AND CODES FOR EACH UNIT

264 gallons

1 1 cubic meter = 4.8 55-gallon tanks
1 cubic meter = 1000 liters =

2 1 55-gallon tank = 203 liters

3 1 10-liter bucket = 10 liters

[3 1 S-gallon can = 19 liters

1 gallon = 3.8 liters

5
6
7
8



D. Willingness to Pay for Drinking Water

(Please complete only if there is no residential connection)

The Municipality of Guito 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

have drinking water at any time.

The following questions refer to what your family would be willing to pay

for the water it consumes, independent of the cost of connection to the system.

72. Would you be willing to pay
20 sucres for each 55-gallon
tank of water?

YES1 NOO

If the response is "YES” o to the
following question.

If the response is "NO," o: you are not
sure, gn 1o yuestion no. 75.

73. Would ycu be willing to pay
S0 sucres for each 55-gallon
tank of water?

YES1 NOO

If the response is "YES,” go to the
following question.

If the response is "INO.," or you are not
sure, go to question no. 76.

74. Would you be willing to pay
100 sucres for each 55-
gallon tank of water?

YES1 NOO

If the response is YES," go to the
following question.

If the response is *NO." or you are not
sure, go to question no. 76.

75. Would you be willing to pay
200 sucres for each 55-
gallon tank of water?

YES1 NOO

If the response 1s "YES," go to the
following question.

If the response is "NO,” or you are not
sure, Zo to question no. 76.

76.

How many sucres is the

maximum you would be willing DDDD
to pay for each 55-gallon

tank of water? Sucres

Kow many sucres is the
maximum you would be willing

to pay for the comnection to [0

the drinking water gystem?
Sucres

0f the amount stated in the
previous question regarding
payment for the connection
to the drinking water

system, how much would you DDDDD

be willing to pay monthly? Sucres

For how many months would
you pay for the connection
to the drinking water

system? a0

1f your dwelling were
connected to the drinking
water system, how much water
do you think you would
consume in comparison to
your current consumption?

Thesame . ... .. ..o iiiiinns 1
Alittlemore . .......... ...t 2 D
More than twiceasmuch . ......... 3



E. Data on the Removal of Waste Water
and the Willingness to Pay for Sewer Service

81. How do you removz waste

water?
Public sewer system ............. 1
Private sewer system ............. 2
Septicwell ......... . ... 3
latine ... ... .. o, 4
Stream Or AVer . ..........eveoon 5
Inthcopen .........ovvvnnnnn. 6

82. 1f the response to question
81 is 1 or 2, how much does
it cost you (or do you have
to pay) each month?

00000

. Sucres
83. If the response to question

81 is 3, 4 or 5, how much
was the expense you incurred
last year for repairs,
cleaning, replacement parts,
etc., in order to be able to
use the well, latrine or

stream? DDDDD

Sucres

The Municipality (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 no connection to the public sewer system.)

84. Would you be interested in
being connected to the
public sewer system?

YES1 NOO

If the response is "yes,” proceed to
question 86; if the response 12 "o,
proceed to the following question.

85. Why are you not interested
in beino connezted to the
sewer system?

Financial reasons . . . . . 1
Distrust the company or the

municipality . . . . . . .. 2
Going to change residence 3

Not interested and prefer to

continue 8s i€ . . . . . . . 4
Other (please state) . . . . 5
86.Would you be willing t~ pay
200 sucres monthly for pub.ic
sewer system service?

YES1 NOO

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: NOO

If the response to the question is “YES,”
proceed 1o the following question.

If the response to the question is *NO,”
or you are not sure, proceed to question
no. %0.

O

88. Would you be willing to iy
1000 sucres monthly for
public sewer system service?
YES1 NOO D

If the response to the question is "YES,”
proceed to the tollowing question.

If the response to the question is "NO,”

or you are not sure, proceed 10 question
no. 90.

89. Would you be willing to pay
2000 sucres monthly for
public sewer system service?
YES1 NOO D

If the response to the question is “YES,”
proceed to the following question.

If the responsc 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 sewar system service? DDDD

91. How many sucres w.uld be the Sucres

maximum you would be willing
to pay for & connection to
the public sewer system?

000000

Sucres

92. Of the amount stated in the
previous question as payment
for connection to the sewer
system, how much would you
be willing to pay on a
sonthly basis? O0o0o0og

Sucres

93. For how many months would

you be willing to pay? DD



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 DD 98. Youth from 12 to 17 years of DD
the home: age:
95. Number of women: Qg 99. Persons from 18 to 40 years g
of age:
96. Persons in the household who
work full time: 00 100. Persons from 41 to 65 years 00
of age:

97. Children from 0 to 11 years
of age: DD 101. Persons greater than 65 DD
years cf age:

Monthly Age in School Sex Bom in Employment Employment Occupational
Income Years Years Male=1 the City? Status Activity Category
Completed | Completed | Female=0 Y=1N=0 L * *

Head of 100001 1000 {1600 {1050 106. J 107. 0 108. J 100. 0

Houschold

Peson2 | 000 00 | 1000 |10 (10 | us O 16 O 7.0
penon3 | 00| w00 | 2000 |20 | 1220 [0 24 0 12s [
Pesond | 000| 200 | 00 |20 |30 |0 mO | w0
pesons | 13,000 1300 | 100 {00 |10 |0 wd [0

(*) CODING OF THE LAST THREE VARIABLES

LABOR STATUS EMPLOYMENT ACTIVITY OCCUPATIONAL CATEGORY
WORK FULL TIME 1 AGRICULTURE AND LIVESTOCK 1 LABORER 1
WORK PART TIME 2 MINING 2 EMPLOYEE 2
LOOKIG FOR WORK 3 INDUSTRY 3 OWNER - EMPLOYER 3
RETIRED 4 WATER AND ELECTRICITY 4 SELF-EMPLOYED 4
OTHER 5 CONSTRUCTION 5 OTHER 5

TRADE 6

TRANSPORTATION OR

COMMUNICATION 7

FINANCIAL SERVICES 8

PERSONAL SERVICES 9

PUBLIC ADMINISTRATION 0
How much does the family pay monthly for:
142. FOOD OO0000 144, pRINKING WwaTER  1O0O00 146. CLOTHING QOoaaa

147. OTHER EXPENSES

143. HOUSING O0o00o0o0o 145. ELECTRICITY O0fooo CTRANSPORTATION,

EDUCATION) OD0O00

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 stirvey 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.

o The survey should gather data on the quantity of water consumed and
the amount paid per unit, permitting an estimate of the demand
furctions by means of the price and income elasticities of demand.

o The survey should p->duce 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).

o 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.

J The survey should yield quantified economic benefits of drinking water
and sewerage projects and, therefore, support cost-benefit analyses.

o The survey should support the financial projections required to

analyze the profitability of drinking water and/or sewerage system
projects.
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o 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 training 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.

Preliminai») 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 subrnitted to WASH.

Application of the first version of the form by CEDATOS between December 7 and
December 10, 1989, and evaluation of the results.

Preparation of the second version of the survey form based on experience gained
during the evaluation test.

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/IBRD project, broadening its use.

Evaluation of the form used in the surveys, considering the criteria outlined in the
above point.

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.

12



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 implementing 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 urits 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 zonsumption.

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 €.e 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 housetolds would return home after this time, and it was impossible
to survey them.

Proposed Changes to the Questionnaire

The ‘ollowing 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 characteristicc 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 ¢i 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.

o 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.

. New questions almed 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.

o 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,.

o 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.

o One question was added on the way in which water was carried from
sources outside of the home (Q42, Q56) in ordrr to remove
subjectivity from this area. The quality of the water was identified
with respect to its ability to be used for drinking (very good), for
cooking, and for washing utensils (good) (Q45, Q59).

o In order to compare responses on the quantity of water consumed,
questions (Q67 - Q71) 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 thz 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 {20, 50, 100, 200}. Almost all
of the people Interviewed were willing to pay 10 sucres. Moreover,
inflation requires a periodic increase in 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 indispensavle, 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, 1,000} was increased to {200, 500,
1,000, 2,000j.

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 maximum 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, tasic general data is obtained on the geographical
location of the housing, in addition to data on the person interviewed, the person
performing the survey, and the supervisor. In this section, the character of the
housing is defined.

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
physicai 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.

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.

WILLINGNESS TO PAY FOR DRINKING WATER: by means of the direct method
of discrete selection, an attempt is made 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.

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 wastewater 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 tnis section is to establish the level of family income in order to define the
correlation between this income and abillity or willingness io 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. The 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 pag2s 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 is being 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 Questionnaire

. The basic criterla 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 ret;ressions 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 spreadshieets, 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 professional 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 is very important to retain copies of the survey forms in files before making
any corrections, beca 1se programming errors are not infrequent.

Frequency Distributions and Basic Statistics

The descriptive statistics 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 guarantee 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 vield 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 riew variables derived from
the original variables in the sun-ey. 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 drinking 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 Tatulations, and Disaggregated Averages

From the new varlables 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 ar2 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:

o 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.

o 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.

o 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.

21



Appendix D

INSTRUCTION MANUAL FOR CARRYING OUT THE SURVEY

6-7.

A. DATOS BASICOS

DILIGENCIE ANTES DE ENTRAR A LA VIVIENDA:

NUMERO DE LA ENCUESTA: Deje el espacio en blanco, lo diligenciara el
supervisor.

CIUDA: Uenar con la informacion pertinente, para luego codificar.

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"

BARRIO O COOPERATIVA : Escriba el nombre del Barrio, o la unidad
geografica menor e¢n que esta ubicada la vivienda. Se entiende por barrio la
Unidad geografica con caracteristicas homogeneas, generalmente, aunque no

siempre, creados por el Concejo Municipal y corresponden a la unidad basica de
la ciudad.

MANZANA #. Anote el numero de la manzana en que se ubica la vivienda, segun
la nomenclatura adoptada en la encuesta.

ENCUESTADOR-SUPERVISOR. Escriba los nombres que correspondan, para
luego codificar.

A CONTINUACION, INGRESE EN LA VIVIENDA, IDENTIFIQUESE
Y COMIENCE LA ENCUESTA PREGUNTANDO POR EN NUMERO
DE HOGARES QUE HABITAN EN LA VIVIENDA, SEGUN LAS
DEFINICIONES SIGUIENTES:

- Vivienda: Espacio separado por paredes, piso y techo, de otras
unidades, con acceso independiente 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 totalidaE o
parte de una vivienda y que comparten la comida y la dormida. No
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10.

11.

12-13.

14.

15-17.

necesarlamente 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 O 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.

EN ENTREVISTADO ES JEFE DEN HOGAR: Preguntele al entrevistado. Se
define como Jefe de Hogar, la persona que por su edad, por motivos economicos
0 por otras razones, es conocido y aceptado como tal; puede ser hoinbre o mujer.

B.- DATOS DE LA VIVIENDA

AREA DEN LOTE: Pregunte el area (aproximada- del lote que ocupa la vivienda,
en m2. Si el informante no conociere este dato, averigue cuantos metros tiene
el lote de frente y de fondo, y multipliquelos para obterier el area aproximada en
mts2.

AREA CONSTRUIDA: Corresponde al area cubierta de la vivienda; por ejemplo,
si tiene dos plsos con 50 mts2. en el primern y 35 mts2. en el segundo, el area
construida es de 85 m2. Los patios interiores no se cuentan como area
construida.

NUMERO DE CUARTOS EN LA VIVIENDA: Anotar el numero de cuartos en
la vivienda. Se considera como cuarto, todo espacio separado por paredes del
resto de la vivienda y destinado a 4so como dormitorio, estudio, sala 0 comedor
y todos los demas, con excepcion de bario, cocina, garaje, taller o negocio.

NUMERO DE DORMITORIOS Y DE BANGS EN LA VIVIENDA: Registre la
informacion correpondiente.

ANOS DE CONSTRUIDA: Indicar los arios que tiene de construida la vivienda,
en forma aproximada.

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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18.

20-21.

22.

23.

bloque de cemento, concreto, tapial, madera tratada, etc. Para los techos se
entiende como material durable: lamina de zinc, teja de barro, teja de eternit,
placa de concreto, etc.

LA VIA PUBLICA, AN FRENTE DE LA VIVIENDA ES DE: marcar con x la
respuesta correspondiente, segun las definiciones siguientes:

- Tieira: el suelo esta al natural y no ha sido tratado. (1)

- Grava-piedra suelta: el piso ha sido tratado con piedra menuda y
apisonada. (2)

- Adoquinado-empedrado: el suelo ha sido recubierto por una capa de
adoquines de cualquier material, o de piedras grandes uniformes. (3)

- Asfaltado-encementado: el suelo ha sido pavimentado o asfaltado en forrna
uniforme. (4)

DISTANCIA AN CENTRO £N CUADRAS. Pregunte al informante la distancia
aproximada al centro de la ciudad, en cuadras, o unidades equivalentes de 100
mts. aproximadamente.

TIENEN SERVICIO DE ENERGIA ELECTRICA O DE TELEFONO: Consignar
si la vivienda tiene estos servicios y en funcionamiento.

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
valoracion. La respuesta debe anotarse en el formulario en miles de sucres.

INDIQUE Sl LA VIVIEND¢+ ESTA CONECTADA A: marque con X, asi:

- Las redes Publicas de agua potable y alcantarilledo: Cuando la vivienda esta
conectada a las acemetidas correspondientes, v el servicio se presta en forma
aceptable. (1)

- Solo la red Publica de agua potable: Cuando la 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 alcantarillado. (2)

- Solo la red publica de alcantarillado: 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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24.

25.

26.

27.

28.

29.

- Ninguna de las redes Publicas: Cuando la vivienda no esta conectada ni a la
red publica de agua potable ni tampoco a la red publica de alcantarillado. (4)

CUANTO CREE QUE VALDRIA ESTA VIVIENDA SI TUVIERA EN SERVICIO
DE ALCANTARILLADO: Indica la valoracion contingente o hipotetica de la
vivenda si esta tuviera el servicio de alcantarillado, ademas del agua potable. Solo
se aplica si la respuesta 23 es 2. La respuesta debe darse en miles de sucres.

CUANTO CREE QUE VALDRIA ESTA VIVENDA S| ESTUVIERA CONECTADA
A LA RED DE AGUA POTABLE: Corresponde a la valoracion contingente de la
vivienda si esta tuviera el servicio de agua potable, adeinas del de alcantarillado
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.

CUANTO CREE QUE VALDRIA ESTA VIVIENDA SI SE CONECTA A LAS
REDES PUBLICAS DE AGUA POTABLE Y ALCANTARILLADO: Se aplica
cuando la respuesta 23 es 4. Indica la valoracion contingente de la casa si esta
tuviera los servicios de agua potable y alcantarillado publico, de los que no dispone
actualmente. La respuesta debe darse en miles de sucres.

CUANTOS SUCRES VALE EN METRO CUADRO DE TIERRA EN ESTE
LUGAR. Registrar la apreciacion del entrevistado al respecto, entendiendo por
"lugar6 la zona geografica mas cercane a la vivienda y que puede ser la manzana,
la cooperativa o el barrio.

TENENCIA DE LA VIVIENDA. Es el caracter mediante el cual un hogar ocupa
una vivienda; sea como propietario, arrendatario, anticresis u ofro.

- Prop tario, cuando la familia que habita el hogar es dueria de la vivienda, no
importando si tiene aun deudas por su ccmpra. Puede ser con titulo o sin
titulo, siendo este el caso de los invasores. (1 o 2)

- Arrendatario, cuando la familia que la habita paga una renta periodica,
generalmente mensual, por el usufructo de la vivienda. (3)

- Anticresis cuando usufructua la vivienda por haber entregado el manejo y
usufructo de un capital al propietario de esta. (4)

- Otro, puede ser en presitamo, o alguna otra situacion. Indique cual es esta
situacion. (5)

ANOS 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.
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30.

31.

32,46.

SI PAGA ARRIENDO, CUANTOS SUCRES PAGA AN MES POR LA
VIVIENDA: Indicar el monto mensual del arriendo de la vivienda, Solamente se
aplicara cuando la familia sea arrendataria; en los otros casos, dejar en blanco.

St 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 Dt VOLUMEN UTILIZADA, LA UNIDAD DE TIEMPO,
LA CANTIDAD POR UNIDAD DE TIEMPO Y EN CCSTO, 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.

SI 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 VIVIENLA 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 TRAdR AGUA. ESTE ES
EN CARACTER DE LAS PREGUNTAS 39 A 44,

LUEGO SE REPITEN LAS PREGUNTAS PARA LA SEGUNDA
FUENTE DE SUMINISTRO DE AGUA, S| ESTA EXISTE. (46 A 59)

CUALES SON LA PRINCIPAN Y LA SEGUNDA FUENTE DE SUMINISTRO DE

AGUA QUE LA VIVIENDA UTILIZA: Indicar la principal fuente utilizada, entre
las opciones existentes (32). Asimismo indicar i la seguiida fuente en importancia
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33,47.

34,48.

(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 servicio zctualmente. (1)

- Conexion Red Privada: la vivienda esta conectada a la red de agua potable
de alguna entidad privada como cooperativa, minga, asociacion, etc; y el
servicio se recibe actualmente. (2)

- Tanquero: 2! agua es suministrada por un carro tanquero que lleva el agua a
las viviendas. (3)

- Aguatero: el agua es suministrada por individuo que lleva el agua hasta !a
vivirriua. (4)

- Veuino: 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 lievada a la vivenda
por un medio diferente a red. (6)

- Grifo publico: El agua se obtiene de un grifo publico y debe ser llevada a la
vivienda por un medio diferente a red. (7)

- Duvia: El agua es recogida directamente de la lluvia. (8)

- Vertiente: El agua es tomada de alguna quebrada o rio, y debe ser llevada a
la vivenda por un medio diferente a red. (9)

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 litros".

UNIDAD DE VOLUMEN UTILIZADA PARA MEDIR EN CONSUMO DE AGUA.
En cada caso, indicar la unidad de capacidoed que se usa. Por ejemplo, si la
vivienda esta conectada a la red, la medida seria el metro cubico (M3}, er: otros
casos seria el tanque de 55 galones, el balde de 10 litros, etc. Cada tipo de
medida tendra codigo distinto, el que sera definido despues de realizada la
encuesta.
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35,49.

36,50.

37,51.

38,52.

39,53.

40,54.

EQUIVALENCIA EN LITROS DE LA UNIDAD UTILIZADA. Para ser llenada por
el encuestador, haciendo la conversion del numero de uni.lades consumidas
(preguntas 33,47) segun la unidad utilizada, (preguntas 34,48) a litros. Apoyese
en ia tabla de equivalencias ubicada al final de la pagtna 2 de la encuesta.

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 monmento de comprarla. Se paga cada ve- que
se recibe el agua. (1)

- Si, pago por unidad y mensualmente . E! pago de las unidades suministrada

se realiza una sola ve: al mes, aunque el suministro se reparta en varias
partes al mes. (semanal, diario, etc,. (2)

- S, 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)

SI LA RESPUESTA 36,50 es 1 0 2, CUANTO PAGA POR CADA UNIDAD.
Indicar el costo por cada unidad pagada, aunque el pago se haga una ve- al mes.

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  PUBLICA, AGUA LLUVIA, RIO O QUEBRADA,
PROBABLEMENTE SEA NECESARIO REALIZAR VIAJES DE LA
VIVIENDA A LA FUENTE, QUE TENDRIAN UN COSTO EN
TERMINOS DE TIEMPO. LOS SciS CONJUNTOS DE PREGUNTAS
SIGUIENTES CORRESPONDEN A VIAJES POR SEMANA,
CANTIDAD DE AGUA RECOGIDA POR VL'JE, DISTANCIA EN
CUADRAS Y TIEMPO DE DURACION DE CADA UNO DE ESTOS.

SI ESTA FUENTE ESTA FUERA DE LA VIVIENDA, CUANTOS VIAJES POR
SEMANA DEBE HACER: Las veces que van a recoger 2| 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.

QUE CANTIDAD TRAd EN CADA VIAJE, EN LA UNIDAD INDICADA. Indicar
la rantidad de unidades que se recogen en cada viaje. Por ejempic 3l la unidad es
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41,55.

42,56.

43,57.

60-65.

"balde de 10 litros", y en cada viaje se llevan dos baldes, la cantidad por viaje seria
de 20 litros.

A QUE DISTANCIA (EN CUADRAS) QUEDA LA FUENTE: La distancia que
separa la vi.. .da del lugar de la fuente; la cuadra equivale aproximadamente a
100 metros y es la distancia i entre las intersecciones en la manzana espanola
tradicional.

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 (carretilla 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 anotados arriba. (5)

CUANTO TIEMPO GASTA EN EN VIAJE DE IDA Y VUELTA (EN MINUTOS).
Lo que se demora en promedio la persona que va a traer el ajua a las fuentes que
quedan alejadas de la vivienda. Se debe anotar el tiempo total, o sea, lo que
demora a la ida a la fuente, al regreso a la vivienda y tambien el tiempo que dura
la recoleccion del agua en la fuente.

LA PERSONA QUE REALIZA EN VIAJE TRABAJA ?. Si trabaja en un empleo
remunerado, indicarlo. En caso contrario, registrar "no".

CALIDAD DI'N AGUA. Indicar si la calidad del agua consumida es buena, regular
o mala, segun los criterios indicados en el cuestionario, asi:

- Muy buena. Se puede beber de esta agua. (1)

- Buena. Sirve para cocinar y lavar utensilios. (2)
- Regular. (3)

-  Mala. (4)

INDIQUE DE QUE FUENTE OBTIENE EN AGUA PARA CADA UNO DE LOS
SIGUIENTES USOS. Registre,frente a cada uno de los usos (beber, cocinar, etc),
la fuente de la que predominantemente obtiene el agua para ese uso, utilizando
los codigos que aparecen indicados abajo de la pregunta. Por ejemplo, si para
beber y cocinar compran agua de un aguatero, para banarse y lavar, van por el
agua al grifo publico y no tienen animales, se llenaria asi:
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Numeral 60n4; 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 suficiente
para cubrir sus necesidades.

SI ESTA CONECTADO A LA RED PUBLICA DE AGUA POTABLE,
O SEA SI LA RESPUESTA 32 O 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 24 horas del dia, escriba el numero de horas promedio en que el agua
llega a la vivienda, aproximadamente.

69. CUANTAS LLAVES DE AGUA TIENE. Entendiendo por llave los puntos de
salida del agua diferentes a sanitarios o duchas.

70-71. CUANTOS SANITARIOS Y DUCHAS TIENE. Consigne la informacion en fas
caslllas correspondientes.

D.- DISPONIBILIDAD A PAGAR POR AGUA POTABLE

AN INICIAR LA ENCUESTA O LA PARTE CORRESPONDIENTE A LA DISPONIBILIDAD
A PAGAR, SE DEBE LEFR LAINTRODUCCION QUE APARECE AN PRINCIPIO. ESTA
PARTE DE LA ENCUESTA SE DEBE DILIGENCIAR SOLO EN AQUELLAS VIVIENDAS
QUE NO TIENEN CONEXION DOMICILIARIA, O SEA, CUANDO LA RESPUESTA A LA
PREGUNTA 23 HAYA SIDO 3 O 4.

PREGUNTAS 72 a 76.

Esta seccion tiene por objeto investigar la disposicion a pagar med.ante 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 tomado como medida el tanque
de 55 galones, pues es la medida mas utilizada por los encuestados, y es mas facil
equipararia 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 metedo directo aplicado es el de seleccion discreta, que simula un proceso de regateo, en

el que se le va preguntando al Entrevistado sl esta dispuesto a pagar una suma cada ve-
mayor, hasta que responden que no, en cuyo caso se le pregunta i cuanto entonces estaria

dispuesto a pagar. Los estudios empiricos han demostrado que el metodo de seleccion
discreta produce resultados mas confiables que preguntando directamente el valor que estaria
dispuesto a pagar el Encuestado.

77.

78.

79.

80.

81.

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 agua que se consuma
mensualmente.

DE LA SUMA ANTERIOR, CUANTO ESTARIA DISPUESTO A PAGAR
MENSUALMENTE. Las Empresas de Agua Potable del Ecuador tienen la
posibllidad 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: serla el pago mensual preferido por los encuestados.

DURANTE CUANTOS MESES PAGARIA LA ACOMETIDA DE AGUA
POTABLE. Pregunte por la cantidad de tiempo en meses, que estaria dispuesto
a pagar el costo de obtener la acometida de agua potable. Este costo es diferente
al del consumo normal al mes. El producto de esta pregunta y la anterior debe dar
una suma igual a la respuesta 77.

SI LA VIVIENDA ESTUVIERA CONECTADA A LA RED DE AGUA POTABLE,
CONSUMIRIA LO MISMO, UN POCO MA3 O MAS DEN DOBLE. Indicar aqui
si cree que la familia consumiria mas agua, de tener la posibilidad de hacerio, o
su consumo no cambiaria fundamentalmente.

E. DATOS SOBRE ELIMINACION DE AGUAS SERVIDAS Y LA
DISPOSICION A PAGAR POR ALCANTARILLADO

COMO EVACUA LAS AGUAS SERVIDAS. Marcar con una "x" la respuesta
adecuada.

- Red de alcantarillado Publico. E! sanitario esta conectado a la red publica de
la ciudad. (1)

- Red de alcantarillado Privado. El sanitario esta conectado a una red no
publica sino privada, o de una organizacion cooperativa o comunal. (2)

Pozo septico, indica que el sanitario esta conctado a un sistema de
eliminacion con pozo profundo. (3)

32



82.

83.

84.

- Letrina, indica que existe un hueco que al saturarse generalmente se tapa y
se cambia de lugar abriendo otro. (4)

- Acequia o rio, cuando se utilizan cauces naturales para eliminar las aguas
servidas. (5)

- Clelo abierto, se registra cuando la vivienda no cuenta con ningun sistema de
eliminacion de aguas servidas y se tiene que salir al campo abierto. (6)

SI LA RESPUESTA A LA PREGUNTA 81 ES1 0O 2, CUANTO LE CUESTA (O
TIENE QUE PAGAR) AN MES. En el caso de que este conectado a alguna red
de alcantarillado, 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.

SILA RESPUESTA A LA PREGUNTA 81 ES 31 05, EN CUANTO CALCULA
EN GASTO QUE TUVO QUE HACER EN ULTIMO ANO PARA
REPARACIONES, LIMPIEZA, REPUESTOS, ETC, PARA PODER USAR EN
POZO, LETRINA O ACEQUIA.Si evacua las aguas servidas por pozo septico,
letrina o en acequia-rio; sefiale el costo global del ultimo arfio, por limpieza equipo,
reparaciones, mantenimiento, repuestos y otros gastos ocasionados por dicho uso.

ANTES DE COMENZAR LAS PREGUNTAS SIGUIENTES,
RELACIONADAS CON LA DISPOSICION A PAGAR POR LA
ACOMETIDA DEN SERVICIO DE ALCANTARILLADO, SE LEERA
LA FRASE QUE APARECE ANTES DE LA PREGUNTA 84. ESTAS
PREGUNTAS SC'.O SE DILIGENCIARAN DONDE NO HAYA
CONEXION A LA RED PUBLICA DE ALCANTARILLADO
SANITARIO.

ESTARIA UD. INTERESADO EN ESTAR CONECTADO A LA RED PUBLICA
DE ALCANTARILLADO SANITARIO. Registrar la respuesta adecuada; la
pregunta debe poder establecer si el encuestado considera conveniente tener
acceso a la red de alcantarlllado o st puede pasar sin este servicio.

SI LA RESPUESTA A LA PREGUNTA 84 ES NO, CONTINUE CON

LA PREGUNTA 85, EN CASO CONTRARIO, PASE A (A
PREGUNTA 86.
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85.

POR QUE NO LE INTERESA ESTAR CONECTADO A LA RED DE
ALCANTARILLADO. Seleccione la respuesta entre las opciones presentadas.
Diligenciese solo si la respuesta anterior fue no.

PREGUNTAS 86 A 90

Estas preguntas estan orientadas a determinar la disposicion a pagar de las familias, mediante
el metodo directo de "Seleccion discreta”, que se aplico tambien al casc 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 valoracion.

91.

92.

93.

CUANTOS SUCRES SERIA LO MAXIMO QUE ESTARIA DISPUESTO A
PAGAR POR LA ACOMETIDA DE ALCANTARILLADO SANITARIO. Se refiere
al pago por la conexion inicial, que tiene un costo diferente al costo mensual del
servicio.

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.

DURANTE CUANTOS MESES PAGARIA LA ACOMETIDA DE
ALCANTARILLADO SANITARIO. Pregunte por la cantidad de tiempo en meses,
durante el cual estaria dispuesto a pagar el costo de obtener l2 acometida de
alcantarillado. Este costo s diferente al del pago normal del me:. El producto de
esta pregunta (numero de meses) por la anterior (cuota mensual) debe dar una
surna igual a la respuesta 91.

F- DATOS SOBRE EN HOGAR Y LAS PERSONAS QUE TRABAJAN,
BUSCAN TRABAJO O 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
comresponda, prestando atencion a que la informacion sea consistente. Las edades
se entienden en afios cumplidos. La suma de las respuestas 97 a 101 debe dar
igual a la respuesta 94.

PREGUNTAS 102 A 14..

DATOS DE LAS PERSONAS QUE 'RABAJAN, BUSCAN TRABAJAN O
RECIBEN INGRESOS. Llenar la informacion solicitada para los miembros dei
hogar que cumplan una o verias de las siguientes condiciones:
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- Que sea el jefe del hogar.
- Que trabaje y reciba remuneracion 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 aqui 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 cualquier fuente regular
(salarios, pensiones de jubilacion, renta de alquiler, venta de comida, utilidad por
ventas ambulantes, etc.). No se debe tener en cuenta primas ni bonificaciones
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"; sl termino el segundo afio de bachillerato, "08"; sl es arquitecto
graduado, "17"; sl ha hecho dos afios de postgrado, "19".

105,113,121,129,137.

SEXO. Kegistre el sexo de la persona, '1" st 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 variar si la persona
es nacida en otros sitios.

107,115,123,131,139.

SITUACION LABORAL. Marcar una "x" sequn sea el caso y de acuerdo con las
sigulentes definiciones.

- Trabaja a tierapo completo: significa que en el momento se encuentra
laborando a tiempo completo en cualquier actividad remunerada, diferente ¢!
serviclo domestico interno. (1)
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Trabaja tiempo parcial: cuando la persona trabaja Ia mitad o menos de la
jornada laboral ordinaria en el Ecuador; tal seria, por ejemplo, el caso de una
ama de casa que trabajara como i¢ secretaria medio tiempo. (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
invalidez. (4)

Otro: corresponde a cualquier situacion diferente a las anteriores, como seria
el caso del jefe de hogar que no trabaja ni esta desempleado ni es
pensionado. Tambien seria el caso del rentista 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 actualidzd. En este ultimo caso, indicar la actividad economica de su
ultimo sitio de trabajo. Marque con una “x6 la rama de actividad correspondiente,
segun las definiciones siguientes:

Agricultura-ganaderia: significa que la persona trabaja en una empresa cuya
actividad economica principal es la produccion agropecuaria, los servicios
agricolas, el cuidado de animales, el cuidado de bosques, la extraccion 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
tales como en areneras, canteras o minas de socavon o cielo ablerto. (2)

Industria: significa que la persona trabaja en una empresz de produccion y/o
fabricacion de alimentos nrocesados, bebidas, textiles, muebles y accesorios,
papel, imprentas, sustancias quimicas, productos de caucho y plastico,
productos metalmecanicos, electricos, etc. (3)

Electricidad, gas y agua: cuando la persona trabaja en la produccion y
disi-ibucion de estos servicios, sea en el sector publico o en el sector privado.
En Quito, a los empleados de EMA- Q, EMAP-x y la Empresa de Energia,
preguntarles si estan directamente vinculados a la produccion y distribucion
del servicio respectivo. En caso contrario, registrar en la categcria de
Administracion Publica. (4)

Construccion: significa que la pesona trabsja en una entidad cuya principal
actividad economica es la construccion. (5)
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Comercio: Cuando la persona trabaja, por cuenta propia o como empleado,
en el comercio al por mayor, al detal, o en restaurantes, cafes, hoteles y
lugares de alojamiento y, en general, en establecimientos que expendan
comidas o bebidas. (6)

Servicios financieros: cuando la persona presta serviclos en bancos,
corporaciones de ahorro y credito, comparias de seguros, oficinas de
propiedad raiz, companias fiduciarias, compariias 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 {luvial, o en servicio conexos como terminales, aeropuertos,
estaciones ‘erroviarias, muelles, etc. (8)

Administracion Publica: cuando la persona trabaja en entidades del gobierno,
en administracion publica, justicia, defensa y policia. Se exceptuan los
trabajadores de los sectores de salud, educacion y asistencia soclal, asi como
quienes laboran en establecimientos comerciales e industriales del Estado. (9)

Servicios personales, sociales y comunales: cuando la persona trabaja en
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, serviclos de diversion
y esparcimiento, presta servicios de reparacion, domestico (externo), de
limpieza, lavanderias, peluquerias, etc. (1 0)

109,117,125,133,141.

CATEGORIA OCUPACIONAL. Se aplica esta pregunta solamente a quienes
estan trabajando o biscando activamente trabajo el dia de la encuesta. Marcar con
una "x6 la categoria adecuada, segun las definicicnes siguientes.

Obrero: cuando se trabaja mediante vinculacion 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 propietarios de
empresas, profesicnales independientes y a los empresarios, en general que
laboran en el sector formal de la economia. (3)
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- Trabaja por cuenta propia: cuando la persona trabaja por cuenta propia, 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 a ninguna de
las anteriores. Especifique cual. (5)

142-147. CUANTO PAGA MENSUALMENTE LA FAMILIA POR CONCEPTO DE :
Indique el promedic 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.

FINALICE LA ENCUESTA, AGRADEZCA LA COLABORACION
PRESTADA Y CONTINUE CON LA SIGUIENTE ENCUESTA.

SI UD. O 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

SANJOSE DEMONJAS . .............. 01
ARGELIA . ... ... . ... 02
OBRERO INDEPENDIENTE .. ........... 03
NUEVA AURORA .. ... ... ... ........... 04
SANTA ANITANORTE . ............... 05
ECUATORIANA .. . .. ... ... 06
LUCHADELOSPOBRES .............. 07
COOP. CARCELEN .. ... .............. 08
COOP. SAN FRANCISCO . ............. 09
SAN ENRIQUE DE VELASCO ........... 10
LATOLA . ... 11
ENPANECILLO . ... ...... ... .. ...... 12

UNIDAD DE VOLUMEN QUE UTILIZ4

TANQUE DE 55 GLNS. = 220 LTS ........ 1
GALONDE38LTS. .................. 2
TINADEIOLTS. .. ... ... ... . ... .... 3
BALDEDE 10LTS. ... ................. 4
LATA O CANECA DE 5 GLNS. = 19LTS. ... 5
BALDEDE 20LTS. ... ... ... ... ..... 6

SISTERNA DE 1 METRO CUBICO = 1000 LTS 7
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Appendix F

COMPUTER PROGRAMS USED FOR GENERATING VARIABLES
(Expressed in Cubic Meters and Months)

codeboor AGUA

data AGUA

AVEKAGE  AUX1 = V97, V105, V11X, vi21, V129
COUNT AUXD = V97, V105, V113, vi21, V129
COMPUTE V162 = AUX13AUX2

WRITE AGUA

AVERAGE AUX1 = V153 - ViSB

COUNT AUXD = V153 - vi19B

COMPUTE V163 = AUX1TAUX2

write AGUA

COMFUTE V164 = V162/V9

COMPUTE V165 = V1IS4/V162

COMPUTE V166 = VI/VZEL

COMPUTE V167 = V9/V32

COMPUTE V168 = V113v29

COMPUTE V169 = V26 - V168

iIF VIs3Q THEN COMPUTE V170 = V3I5xv162
IF V3630 THEN COMPUTE V170 = V3Ib¥V162
WRITE AGUA

COMPUTE V171 = VIZBsV4(/1000

COMPUTE V172 = V513VS53/1000

1IF v4i1=1 THEN COMFUTE V17X = V3IB¥V42
1F Vv41=2 THEN COMFUTE V173 = V43X

1F VvS4=1 THEN COMFUTE V174 = V51xV3D
i1F V5482 THEN COMPUTE V174 = V54
COMFPUTE V173 = V173/V171%

COMPUTE V176 = V174/V172

WRITE AGUA

1IF V173>0 THEN COMPUTE V177 = V173
IF v174>0 THEN COMPUTE V177 = V174
IF V17330 AND V174>0 THEN COMFUTE V177 = V173 + V174

COMPUTE~ V178
COMPUTE V179
COMPUTE V1BO
WRITE AGUA

COMFUTE viBl
1IF v24=0 DR

IF V24=1 AND
IF V24=31 DR

1IF v24=0 AND
IF V24=0 OR

1F v24=1 AND
IF
1F
1F
COMFUTE viBB

V235=0
v25o=1
v2
vz
v25=1
v235=0

V162/V177
V155/V177
V156/V177

V75%4,045454
THEN
THEN
THEN
THEN
THEN
THEM

5=0
5=1

vB2/vBel

COMPUTE V1B9 = V793VB0O/12

WRITE AGUA

COMPUTE
COMFUTE
COMPUTE
COMPUTE
COMPUTE
COMPUTE
V1iB2=0 AND ViB3=0 AND V1B84=0
V1B82=0 AND Vi1BJI=1 AND Vi1B4=1
V1B2=0 AND V1B3=1 AND V184=0

v182=0

vig2=1

v1B83=0

vi183=]

vi84=0

vViB4=y

THEN COMPUTE V1B85=(V27-V26) + (V28-V26)
THEN COMPUTE ViB6=(V27-V26)

THEN COMPJTE V1B7=(V2B-V26)
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CODEEROOH
DATA AGUA
1F v44.-0
IF V57:0
1F v44:0
IF v41=27
IF V&54=3
IF v41=3

AGUA
THEN COMPUTE V191 = VA4RVA7R4.333%16,3268/43200

THEN COMPUTE V161 = VS7¥V60R4,333X16.3268/43200

AND V57:C THEN COMFUTE V191 = (V443¥VA7 + VS7XV60)%4,333%16,3268743;
THEN COMPUTE V192 = V171

THEN COMPUTE V192 = V172

AND VS4=X THEN COMPUTE V192 = V171 + V172

{COMFUTE V193 = V1Q1/V192

WRITE AGU

AVEKAGE AUX1

COUNT A

COMPUTE V194

IF V17130

a

V191, V173, V174
V191, V173, V174
AUX13AUXD

THEN COMFUTE V195=V171

ux2

tnoton

IF V17230 YHEN COMFUTE V195=V172

IF v171:0

COMFUTE ¥

1F v41="31
IF V54="2
WRITE AGU
1F v1B2=1
IF v1B3=1
IF viga=1
1IF vi182=0

BND V17230 THEN COMI-UTE V195=V171+4V172
156 = V194/V195

/2" THEN COMPUTE V198
2" THEN COMPUTE V199
a

V171
V172

THEN COMPUTE V197
THEN COMPUTE V197
TH=N COMFUTE V197
AND V1B82=0 AND V184=0 THEN COMFPUTE V197 = 4

nnoun
[ AN

WRITE ASUA

AVERAGE AUX1

vie1, Vvi73, V174

COUNT AUX2 = V191, V173, V174

COMPUTE V194 = AUX1XAUX2

COMPUTE V196 = V194/V195

1F V41<=7 THEN COMPUTE V198 = V171

IF v54<=2 THEN COMPUTE V199 = V172

WRITE AGUA

IF viB=1 AND V19=1 AND V20=1 THEN COMPUTE V206 = 1
IF v18=0 Or WV19=0 OR V20=0 THEN COMPUTE V206 = 0O
WRITE AGUA

IF V37=3 THEN COMPUTE V208=V17%5

IF V37=7 THEN COMPUTE V208=V193

IF V37=9 THEN COMFUTE V208=V193

WRITE AGUA

COMPUTE V209 = LOG(V208)

WRITE AGUA

IF v25=0 THEN COMPUTE V208=(V27-V26)

IF v24=0

THEN COMPUTE V206=(V28-~V26)

WRITE AGUA
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Appendix G

COVEBOOK

ENCUESTA DE AGUA POTABLE Y SANEAMIENTO

RELACION DE VARIABLES (CODEBOOK)

V1-# ENCUESTA
V2-PROVINCIA
V3-CIUDAD
V4-SECTOR
V5-PARROQUIA
V6-BARRIO O COOPERATIVA
V7-# HOGARES EN LA VIVIENDA
V8-# PERSONAS EN LA VIVIENDA
Vo-# PERSONAS EN EL HOGAR
V10-TIPO VIVIENDA
1=CASA UNIFAMILAR
2=CASA BIFAMILUAR
3=DEPARTAMENTO
4=CUARTOS
5=0TROS
V11-AREA LOTE
V12-AREA CONSTRUIDA
V13-# CUARTOS EN LA VIVIENDA
V14-# DORMITORIOS EN LA VIVIENDA
V15-# BANOS EN LA VIVIENDA
V16-ANOS DE CONSTRUIDA
V17-SANITARIO LO USA SOLO LA VIVIENDA
1=8I
¢=NO
V18-CCCINA LA USA SOLO LA VIVIENDA
1=§|
0=NO
V19-PISOS EN MATERIAL DIF A TIERRA
1=8I
0=NO
V20-PAREDES EN MATERIAL DURABLE
=8|
0=NO
V21-TECHOS EN MATERIAL DURABLE
1=8}
0=NO
V22-TIENE SERVICIO ENERGIA
1=SI
0=NO

V23-TIENE SERVICIO TELEFONO
1=Si
0=NO
V24-VIV CONECTADA A RED ALCANT
1=8i
0=NO
V25-ViV CONECTADA A RED AGUA P
1=Sl6é 0=NO
V26-$ CREE QUE VALE LA VIVIENDA
V27-$ LA CASA St CONECTA A RED AGUA
V28-$ LA CASA S| CONECTA A RED ALCA
V29-$ M2 TIERRA EN EL LUGAR
V30-TENENCIA
1=PROPIA TITULO
2=PROPIA NO TITULO
3=ARRENDATARIO
4=ANTICRESIS
5=0TRO
V31-# CUARTOS OCUPADOS HOGAR
V32-# DORMITORIOS HOGAR
V33-# BANOS HOGAR
V34-ANOS VIVIR AQUI
V35-$ POR ARRIENDO MENSUAL
V34-$ POR CREDITO MENSUAL
V37-PRINCIPAL FUENTE DE AGUA
1=CONEX RED PUB.
2=CONEX RED PRI,
3=TANQUERO
4=AGUATERO
5=VECINO
6=POZ0O
7=GRIFO PUB.
8=LLUVIA
9=VERTIENTE
0=NINGUNA
V38-CONSUMO MES FUENTE PRINCIPAL



V39-UNIDAD DE VOLUMEN FUENTE PPAL

1=TANQUE 55 GAL

2=GALON 3.8 LTS

3=TINA 10 LTS

4=BALDE 10LTS

5=LATA § GAL

6=BALDE 20 LTS

7=CISTERNA 1 M3
VA0-UNIDAD RUENTE PPAL EN LITROS
V41-PAGA POR FUENTE PPAL

1=S1,POR UNIDAD

2=S,GLOBAL

3=NO PAGA
V42-$ PAGA POR UNIDAD FUENTE PPAL
V43-$ PAGA MENSUAL FUENTE PPAL
VAa4-VIAJES SEMANA POR FUENTE PPAL
V45-CANTIDAD POR VIAJE FUENTE PPAL
V46-DISTANCIA CUADRAS A FUENTE PPAL
VA47-TIEMPO VIAJE FUENTE PPAL
VA48-TRABAJA QUIEN VIAJE FUENTE PFAL

1=8|

0=NO
Va9-CAUDAD AGUA FUENTE PPAL

2=BUENA

1=REGULAR

0=MALA
V50-SEUNDA FUERTE DE AGUA

1=CONEX RED FUB,

2=CONEX RED PRI.

3=TANGUERO

4=AGUATERQ

5=VECINO

»=POZO

7=GRIFO PUB.

=LLUVIA

9=VERTIEMNTE

0=NINGUNA
V51-CONSUMO MES FUENTE SEGUNDA
V52-UNIDAD DE YOLUMEN FUENTE SECU

1=TANQUE 55 GAL

2=GALON 3.8 LTS

3=TINA 10 LTS

4=BALDE 10 LTS

5=LATA § GAL

6=BALDE 20 LTS

7=CISTERNA 1 M3
V53-UNIDAD FUENTE SECUN [N UTROS

V54-PAGA POR FUENTE SECUNDARIA
1=8{ POR UNIDAD
2=S|,GLOBAL
3=NO PAGA
V55-$ PAGA POR UNIDAD FUENTE SECUND
V56-$ fFAGA MENSUAL FUENTE SECUND
V57-VIAJES SEMANA POR FUENTE SECUND
V58-CANTIDAD POR VIAJE FUENTE SECUND
V59-DISTANCIA CUADRAS A FUENTE
SECUND
V6O-TIEMPO VIAJE RUENTE SECUNDARIA
V61-TRABAJA QUIEN VIAJE FUENTE
SECUND
1=§l
0=NO
V62-CALUDAD AGUA FUENTE SECUNDARIA
2=BUENA
1=REGULAR
0=MALA
V63-SUFICIENTE AGUA CONSUMIDA
1=§I
0=NO
V64-CONSUMO SI CONECTA A RED AGUA
1=LO MISMO
2=UN POCO MAS
3=MAS DEL DOBLE
V65-FUENTE AGUA BEBER
1=CONEXION
2=EMBOTELLADA
3=TANQUERO
4=AGUATERO
5=VECINO
6=P0OZ0O
7=GRIFO
8=LLUVIA
9=VERTIENTE®
V64-FUENTE AGUA CCCINAR
1=CONEXION
2=EMBOTELLADA
3=TANQUERO
=AGUATERO
5=VECINO
6=P0OZ0O
7=GRIFO
8=LLUVIA
9=VERTIENTE



V67-FUENTE AGUA BANARSE

1=CONEXION
2=EMBOTELLADA
3=TANQUERO
4=AGUATERO
5=VECINO
6=P0OZO
7=GRIFO
8=LLUVIA
9=VERTIENTE

V68-FUENTE AGUA LAVAR ROPA

1=CONEXION
2=EMBOTELLADA
3=TANQUERO
4=AGUATERO
5=VECINO
6=POZ0O
7=GRIFO
8=LLUVIA
9=VERTIENTE

V69-FUENTE AGUA LAVAR UTENS

1=CONEXION
2=EMBOTELLADA
3=TANQUERO
4=AGUATERO
5=VECINO
6=POZ0
7=GRIFO
8=LLUVIA
9=VERTIENTE

V70-FUENTE AGUA BANAR ANIM

1=CONEXION
2=EMBOTELLADA
3=TANQUERO
4=AGUATERO
5=VECINO
6=POZ0O
7=GRIFO
8=LLUVIA
9=VERTIENTE

V71-PAGA 10 S * 55 GALONES

1=8i
0=NO

V72-PAGA 20 S * 85 C ALONES

1=5Sl6 0=NO

V73-PAGA 50 S * 50 GALONES

1=$|
0=NO
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V74-PAGA 100 S * 55 GALONES
1=8l
0=NO
V7E-MAX PAGAR * 85 GALONES
V76-MAX PAGAR * ACOMETIDA AGUA
POTABLE
V77-$ A PAGAR AL MES * ACOMETIDA
V78-EVACUA AGUAS SERVIDAS
1=RED ALC. PUB.
2=RED ALC. PRI.
3=P0OZO S.
4=LETRINA
5=ACEQUIARIO
6=CIELO ABIERTO
V79-VECES/ANO LIMPIA POZO SEPTICO
V80-$ * CADA UMPIEZA POZO SEPTICO
V81-CADA /MESES REMPLAZA LETRINA
V82-§ * REMPLAZO LETRINA
V834NDISPENSABLE ALCANTARILLADO
1=l
0=NO
V84-PAGA 100 S/MES = ALCANTARILLADO
1=§|
0=NO
VB5-PAGA 200 $/MES * ALCANTARILLADO
1=§I
0=NO
V864HAGA 500 S/MES © ALCANTARILLADO
1=SI
G=NO
V87-PAGA 1000 S/MES * ALCANTARILLADO
1=SI
0=NO
V88-MAX A PAGAR/MES *
ALCANTARILLADO
V89-SE INUNDA G LLUVIA ES PROBLEMA
1=§|
0=NO
V90-$ * EVITAR DANOS LLUVIA
V91-+# MUJERES EN HOGAR
Vo2-# NINOS 0-11
Vo3-# JOVENES 12-17
Vo4-# PERSONAS 18-40
Vo5-+# PERSONAS 41-65
Vo6-# PERSONAS + 65
VO74NGRESO JEFE HOGAIR
V98-EDAD-JEFE-HOGAR
V99-ESCOLARIDAD JEFE HOGAR



V100-SEXO JEFE HOGAR
1=HOMBRE
0=MUUJER

V101-NACIO CIUDAD JEFE HOGAR
1=Sl
0=NO

V102-SITU LABORAL JEFE HOGAR
1=TRABAJA T. COMP.
2=TRABAJA T. PARC.
3=BUSCA TRABAJO
4=JUBILADO
5=0TRA

V103-ACTI ECONOMICA JEFE HOGAR
1=AGRICULT-GANADE.
2=MINAS-CANTERAS
3=INDUSTRIA
4=AGUA-ELECTRIC.
5=CONSTRUCCION
6=COMERCIO
7=TRANSP-COMUNIC.
8=SERV. FINANCIE.

=SERV. PERSONAL.

0=ADMON. PUBUCA

V104-CATE OCUPACION JEFE HOGAR
1=0OBRERO
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA. PROPIA
5=0TRA

V105-4NGRESO PERSONA 2

V106-EDAD PERSONA 2

V107-ESCOLARIDAD PERSONA 2

V108-SEXO PERSONA 2
1=HOMBRE
0=MUJER

V109-NACIO CIUDAD PERSONA 2
1=8I
0=NO

V110-SITU LABORAL PERSONA 2
1=TRABAJA. T. COMP.

=TRABAJA T. PARC.

3=BUSCA TRABAJO
4=JUBILADO
5=0TRA
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V111-ACTI ECONOMICA PERSONA 2
1=AGRICULT-GANADE.
2=MINAS-CANTERAS
3=INDUSTRIA
4=AGUA-ELECTRIC.
5=CONSTRUCCION
6=CCMERCIO
7=TRANSP-COMUNIC.
8=SERV. AINANCIE.
9=SERV. PERSONAL.
0=ADMON. PUBLICA

V112-CATE OCUPACION PERSONA 2
1=0OBRERO
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA. PROPIA
5=0TRA

V1134NGRESO PERSONA 3

V114-EDAD PERSONA 3

V115-ESCOLARIDAD PERSONA 3

V116-SEXO PERSONA 3

1=HOMBRE

0=MUJER

V117-NACIO CIUDAD PERSONA 3
1=8I
0=NO

V118-SITU LABORAL PERSONA 3
1=TRABAJA T. COMP.

=TRABAJA T. PARC.
3=BUSCA TRABAJO
4=JUBILADO
5=0TRA

V119-ACTI ECONOMICA PERSONA 3
1=AGRICULT-GANADE.
2="AINAS-CANTERAS
3=INDUSTRIA
4=AGUA-ELECTRIC.
5=CONSTRUCCION
6=COMERCIO
7=TRANSP-COMUNIC.
8=SERV. FINANCIE.

=SERV. PERSONAL.
0=ADMON. PUBLICA

V120-CATE OCUPACION PERSONA 3
1=zOBRERO
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA, PROPIA
5=0OTRA



V1214NGRESO PERSONA 4
V122-EDAD PERSONA 4
V123-ESCOLARIDAD PERSONA 4
V124-SEXO PERSONA 4
1=HOMBRE
0=MUJER
V125-NACIO CIUDAD PERSCNA 4
1=8I
0=NO
V126-SITU LABORAL PERSONA 4
1=TRABAJA T. COMP.
2=TRABAJA T. PARC.
3=BUSCA TRABAJO
4=JUBILADO
5=0OTRA
V127-ACTI ECONOMICA PERSONA 4
1=AGRICULT-GANADE.
2=MINAS-CANTERA S
3=INDUSTRIA
4=AGUA-ELECTRIC.
5=CONSTRUCCION
6=COMERCIO
7=TRANSP-COMUNIC.
8=SERV. FINANCIE.
=SERV. PERSTINAL.
0=ADMON. PUBLICA
V128-CATE OCUPACION PERSONA 4
1=0OBRERC
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA. PROPIA
5=0TRA
V1294NGRESO PERSONA $
V130-EDAD PERSONA 5
V131-ESCOLARIDAD PERSONA 5
V132-SEXO PERSONA
1=HOMBRE
O=MUJER
V133-NACIO CIUDAD PERSONA §
1=§I
0=NO
V134-SITU LABORAL PERSONA 5
1:51RABAJA T. COMP.
2=TRABAJA T. PARC,
3=BUSCA TRABAJO
4=JUBILADO
5=0OTRA
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V135-ACTI ECONOMICA PERSONA 5
1=AGRICULT-GANADE.
2=MINAS-CANTERAS
3=INDUSTRIA
4=AGUA-ELECTRIC.
3=CONSTRUCCION
6=COMERCIO
7=TRANSP-COMUNIC.
8=SERV. AINANCIE.
9=SERV. PERSONAL.
0=ADMON. PUBLICA

V136-CATE OCUPACION PERSONA 5
1=0OBRERO
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA. PROFA
5=0OTRA

V1374NGRESO PERSONA 6

V138-EDAD PERSONA 6

V139-ESCOLARIDAD PERSONA 6

V140-SEXO PERSONA 6
1=HOMBRE
O=MUJER

V141-NACIO CIUDAD PERSONA 6
1=S|
0=NO

V142-SITU LABORAL PERSONA 6
1=TRABAJA T. COMP.
2=TRABAJA T. PARC.
3=BUSCA TRABAJO
4=JUBILADO
5=0TRA

V143-ACTI ECOMOMICA PERSONA 6
1=AGRICULT-GANADE.
2=MINAS-CANTERAS
3=INDUSTRIA
4=AGUA-ELECTRIC.
5=CONSTRUCCION
6=COMERCIO
7=TRANSP-CCMUNIC,
8=SERV. INANCIE.

Q=SERV. PERSCIHAL.
0=ADMON. PUBLICA

V144-CATE OCUPACION PERSONA 6
1=0BRERO
2=EMPLEADO

=PATRONO-EMPLE
4=CTA, PRCPIA
5=0TRA



V145-INGRESO PERSONA 7
V145-EDAD PERSONA 7
V147-ESCOLARIDAD PERSONA 7
V148-SEXO PERSONA 7
1=HOMBRE
0=MUJER
V149-NACIO CIUDAD PERSONA 7
1=}
0=NO
V150-SITU LABORAL PERSONA 7
1=TRABAJA T. COMP.
2=TRABAJA T. PARC.
3=BUSCA TRABAJO
4=JUBILADO
5=0TRA
V151-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.
0=ADMON. PUBUCA
V152-CATE OCUPACION PERSONA 7
1=OBRERO
2=EMPLEADO
3=PATRONO-EMPLE
4=CTA. PROPIA
5=0TRA
V1563-$ MENSUAL EN ALUMENTOS
V154-S MENSUAL EN VIVIENDA
V155-§  MENSUAL EN AGUA POTABLE
V156-$ MENSUAL EN ENERGIA ELECTRICA
V1567-S MENSUAL EN ROPA
V158-$ MENSUAL EN OTROS
V159-DIA DE ENTREVISTA
V160-ENTREMISTADO ES JEFE DEL HOGAR
=5l
0=NO
V161-MANZANA
V1624NGRESO-FLIAR-TOTAL
V163-GASTO-FUAR-TOTAL
V1644NGRESO-FUAR-PERCAP
V165-RELACION-GASTO-VIV/INGRESO
V166~+#PERS/CUARTO-HOGAR
V167-+#PERSONAS/DORMIT-HOGAR
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V168-VALOR-TERRENO
V169-VALOR-CONSTRUCCION
V170-VR-ADICIONAL-VIV-POR-ALCANT
V171-CONS-FUENTE]
V172-CONS-FUENTE2
V173-PRECIO-FUENTE]
V174PRECIO-FUENTE2
V175-IEMPO-UENTE 1
V176-IEMPO-FUENTE2
V177-GASTO-FUENTE]
V178-GASTO-FUENTE2
V179-COSTO-OPORT-FUENTE]
V180-COSTO-OPORT-FUENTE2
V181-CONSUMO-AGUA-TOTAL
V182-TIEMPO-FUENTES-1Y2
V183-PAGO-REAL-AGUA-TOTAL
V184-PAGOREAL-AGUA/M3
V185-DISPOS-PAGAR-AGUA/M3
V186-COSTO-IMP-POZO-MES
V187-COSTO-LETRINA-MES
V188-COSTO-OPORT-AGUA-TOTAL
V189-PAGO+COSTOPORT-AGUA-TOTAL
V190-PAGO+COSTOPORT-AGUA /M3
VI91-RELACION-GASTO-AGUA/INGRESO
V192-RELACION-GASTO-ENER/INGRESO
V193-COSTO-OPORT-AGUA/M3
V194-AUX1

V195-AUX2

V196-LOGANGRESO
V1971L0G-VR-ADIC-ACUEDUC
V198-LOG-VR-ADIC-ALCANTA
V199-LOG-CONS-AGUA
V200-LOG-GAST-AGUA
V201LOG-GAST-AGUA/M3
V2024LO0G-DISP-PAGAR-AGUA/M3
V203-LOG-COSTOPORT-AGUA
V204-LOG-GAST+COSTOP-AGUA
V20540G-COSTOP-AGUA/M3
V206LOG-GAST+COSTOP-AGUA/M3
V207-1O0G-DISP-PAGAR-ACOMET-ACUE
V208-LOG-DISP-PAGAR-ACOMET-ACUE/ME
$6V209-LOG-DISP-PAGAR-ALCANTA
V210-LOG-DISP-PAGAR-EVITAR-LLUVIA
V211-CONSUMO-PAGALO
V212-CONSUMO-CON-COSTOPORT
V213LOG-CONSUMO-PAGADO
V214-LOG-CONS-CON-COSTOP
V215-AGUA-BUENA-O-REGULAR
V216-DISP-PAGAR-AGUA-MES



V170-REL-ARRIEN-AMORT/INGRESO
V171-CONSUMO-FUENTE]
V172-CONSUMO-FUENTE2
V173-VR-PAGADO-FUENTE]
V174-VR-PAGADO-FUENTE2
V175-PRECIO-FUENTE]
V176-PRECIO-FUENTE2
V177-VR-PAGADO-TOTAL
V178-RELAC-VR-PAGO-AGUA/INGRESO
V179-RELAC-GASTO-AGUA/INGRESO
V180-RELAC-GASTO-ENERG/INGRESO
V181-DAP/M3-AGUA
V182-CONECTADA-RED-AP-Y-ALCAN

1=ESTA CONECTADA

0=NO ESTA CONECT
V183-CONECT-SOLO-RED-AP

1=ESTA CONECTADA

0=NO ESTA CONECT
V184-CONECT-SOLO-RED-ALCA

1=ESTA CONECTADA

0=NO ESTA CONECT
V185-VR-ADIC-POR-RED-AP-Y-ALCA
V186-VR-ADIC-POR-RED-AP
V187-VR-ADIC-POR-RED-ALCAN
V188-COSTO-LETRINA-MES
V189-COSTO-UMP-POZO-MES
V190-COSTO-OPORT-DESAG-MES
V191-COSTO-OPORT-AGUA-MES
V192-CANT-AGUA-NO-PAGADA
V193-COSTO-OPORT-AGUA/M3
V194-VALOR-TOTAL-AGUA-MES
V195-CANT-TOTAL-AGUA-MES
V196-PRECIO-OPORT/M3
V197-COMBINACION-SERVICIOS

1=AGUA POT Y ALCAN

2=SOLO AGUA POTABL

3=SOLO ALCANTARILL

4=NINGUNO
V198-CONS-PAGADO-FUENTE]
V199-CONS-PAGAD O-FUENTE2
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V200-CONS-PAGADO-TOTAL
V201LOGANGRESO-FUAR
V202-L0G-CONS-PAGADO-FUENTE |
V203-LOG-CONS PAGADO-FUENTE2
V204-1LOG-PRECIO-FUENTE1
V205-VR-ADICIONAL-VIV-POR-
ACUEDUCTO
V206-VR-ADICIONAL-VIV-POR-ALCANTARI
V2074L0G-DISP-PAGAR-AGUA

V208-PRECIO-O-COSTOP/M3-FUENTE1

V209-LOG-PRECIO-O-COSTOP/M3-FUENTE]



Appendix H

FREQUENCY VARIABLES, STATISTICS,
AND TABLES FOR THE HOUSEHOLD SURVEY

DISTRIBUT,ONES DE FRECUCNCIA DE VARIAELES DE LA ENCUESTA DE HOBARES

V3IC-TERERCIA Noster Percent
I = FROVIA TITULD 140 52,51
2 = PROFIA KD TITULD 100 .81
3 = ARRERLATARID 3 14,11
2 = QIRE 2 0.7 1
Tetel 305 100.0 1

Yiseirg cases = 3
Resparse percent = 99.0 1

VX7-PRINCIPAL FUENTE DE ABUA Nusber  Percent

1 = CONEX RED PUB. B} 14.01
2 = CONEX RED PRI, 2 13.61
3 = TANQUERD 140 $5.51
9 = VECIND 2 0.1
b = POID 2 0,41
7 = 6RIFC PUB. 58 18.81
B = LLLVIA 4 131
9 = VERTIENIE 17 331
Total 308 100.0 1

Missing cases = 0
Respoase percent = 1000 I
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DISTRIPUCIONES DE FRECUENCTA DE VARIABLES DE LA ERCUESTA DE HOBARES

V4-FABS POV FUENTE PRAL Nueber Percent
1 = §] ,PCR UNIDAD b4 21,11
2 = S],6LOKAL 18 51,21
3 = KD PASA 4 2771
Total 203 100.0 2

Miezing ceses = %

Recoocnee percent = 98,8 1

VA9-CALIDAD ASUA FUENTE PPAL Nusber  Percent
0 = MALA 2 841
1 = REGULAR 14 9.21
2 = BUENA 9% 35.4 1
Total 264 100.0 1

Nissing cases = 47
Kesponse percent = 84,7 1
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DISTKIRUCIONES DE FRECUENCIA DE VARJABLES DE LA ENCUESTA DE HOSARES

VEG-SERUNDA FUENTE DE ABUA Nusber  Percent
0 = RINBUNA 143 R ]
2 = CONZY RED PRI, 2 0.8 1
T = TANJUERD | 041
% = VECIND 2 0,81
b= PRID 7 2.7 1
7 = BRIFD PUB, 4 151
R = LLIW]A 19 0.5 1
9 = VERTIENTE 13 “wBl
Total 259 100,¢ 3%
Miscing cases = 49
kecponse percent = B4.1 1
V54-PABA POR FUENTE SECUNDARIA Nusber  Percent
1 = §],POR URIDAD 3 J.21
2 = S1,6L0BAL 4 .11
3 = KD PABA Bb 92,5 1
Total n 100,0 1

Missing cases = 25
Response percent = 30.2 1
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PISTKIBUCIONES DE FRECUERTIA DE VARIABLES DE LA ENCUESTA DE HOBARES

va2-CALIRRD ASUR FLENTE SECUNDARIA Nueber  FPercent
0 = PALA PR 20,4 1
1 = REBULAR R 31,31
2 = RUEN 1 28.3 1
Total 113 100.0 1

Miscing cases = 19%
Response percent = 36.71

Vb4-CONSUMD S1 CONECTA A RED ABUA Nueber  Percent
1 = LD niswo 103 40.91
2 = UN POCO MAS 144 7.1
3 = WAS DEL DOBLE ] 2.01
Total 2352 100.0 1

Nissing cases = 3b
Response prrcent = 81,81
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ESTADISTICAS DESCRIPTIVAS DE VARIAFLES DE LA ENCUESTA DE HOBARES

V26-% CREE GUE VALE LA VIVIERDA

Minisus = BO
Naxisus = 20000
Rean = 2602.1182
Nedian = 2000

Foce = 2000

"

Ctandard deviation 2591.8859

tandard error of the mean = 147.305%

9% Percent confidence interval around the mean 2274,1975 - 2910.0349

2171.3044 - 3032,9280

99 Percent tonfidence interval around the sean
Skeuness = 2.8708

Quartiles:

b

1000
2000
3000

ot N e
n "

Deciles:

500
920.0004
1000
1500
2000
2000
3000
4000
5000

O MY SN
fn N n " "R

Valid cases = 241
Missing cases = &7
Respons2 percent = 78.2 1
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ESTADISTICAS DESCRIPTIVAS DE VAKJARLES DE LA ENCUESTA DE HOBARES

V27-¢ L& CASA S] CONECT4 A RED ABUA

_ Rinisus = 100
Bixisus = 17000
Nean = 2716.614%
Redian = 2300
Nodes (Risodal) = 2500 & 3000
Stancard deviation = 2288.19%9

Sterdard error of the sean = 171,507%

95 Percent confidence interval around the sean 23R0,4597 - 3092.7693

99 Fercent confidence interval around the sean 2274,9827 - J1%B.2443

Skewngess = 2,9495

Quartiles:

1200
2300
3200

ed N e
n " ow

Duciles:

700
1100
1500
2000
2300
2500
3000
3500
5000

O D~ O e N e
[ D L DO R I O B B B

Valid cases = 1N
Bissing cases =129
Response percent = 5B.J 1



ESTELISTICRS DESCRIPTIVAS DE VARIAPLES DE LA ENCUESTA DE HDGARES

V26-$ L& CASA S) COSECTA A RED ALCA

Minieus = 150

Fsxisus = 10000

Mean = 2940.3571
Necian = 2500

Modes  {Fimedal) = 2000 & 3000
Standard deviation = 2310.9450

ttandard error ol the sean = 219,.3433

9% Percent confidence interval arcund the sean 2530.4404 - 3190,2739

99 Percent coniidence interval around the sean 2395, 5430 - 3525.171)

Skewnpss = 1,321

Guartiles:

13060
2500
Ja0e

e N e
"n " n

Deciles:

800

1100

1400
2000

2500
3000
3340.0002
4000

8000

- OO0 wg O ot d Cd B b
[ T LI D BN O I B B 1)

Vulid cases = 112
Missing cases = 196
Response percent = 36.4 1



ESTAIISTICAS DESTRIFTIVAS DE VARIAKLES DE LA ENCUESTA DE HOGARES

V208~ VR-ARICIORAL-VIV-FOR-AIUEPUCTD

Biniaus = 20
Marisue = Meo
Keah = 44,1930
Median = 500

Mode = o0
Standarc deviglicn = bbb, 976)

© Standard error of the eean £1,1%47

95 Percent confidence interval arocunt the searn = 960.5297 - 768 4543

95 Percent confitdence interval around the sean 129, 4495 - 792,9144

Stewness = 2,440

fuartiles:

200
300
1000

o N e
won o u

Deciles:

100

200

250

400

500

500
149.9997
1000
2000

-auluou.-un...

Valid cases = {1
Missing cases = 137
Response percent = 53.9 1
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ESTE3ISTICAS DESCPIFTIVAS DI VARIAELES DE LA ENCUESTA DE HOSARES

V20 -VE-ADICILNAL-VIV-PUt -BLOANTRE

...................................

Minieus = ¥
Raxjrue = 7000
Mzan = 1129.00%9
Nedisn = BOD

Role = 1000

1312, 3508

Stardard deviation
Starczrd ecror of the eean = 131,200

B71.7500 - 130¢,2492

95 Percent coaiidence interval arcund the sean

7910261 - 1444,6947

9% rercent condidence interval arcund the sean
Skexnacs = 2.6592

Quartiles:

= 40D

800

1000

et N

Deciles:

200

300

400

500

800

1000

1000
1380.0003
2950.0008

- O g O n I d N e
woun N on nn

Valid cases. = 10}
Missing cases = 207
fesponse percent = 32.8 1
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ESTADISTICAS DESCRIFTIVAS DE VARJAPLES DE LA ENCUESTA DE HOBAFES

VIRS-VR-ALIC-POR-EED-AP-Y-ALEA

e A L LT T Y TR L Lt indd

Minisus s 100
Nexinus = 9000

Nesn = 822,222
Mecian = 1300

Rede = 1300
Stancarg deviation = 1789,4006

tardarc error of the sean = 1B0.7908
o8 Percest confidaace interval around the sean = 1447.9390 - 2176.500
99 Percent coniigence interva) around the mean = 13367736 - 22687.4708
Skesness r 2,1523
Quartiles:
600

£300
2000

A B
n "N on

Deciles:

1 = 345,0000
2= 600

3= B0O

4= 1000

5= 1300
6= 1300

7= 2000
B= 2300

9= 4000

 Valid cases :
" Missing cases = 209
kasponse percent = 32,11
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PROMELI0S DESABREGAD

Criterion Variable ¢

For entire sample |

V37-PRINCIPAL FUENTE

V10-TIFD VIVIENDA

V6-BARRIO O COCPERAT

V30-TENENCIA

V41-PAGA POR FUENTE

55 (breaddown) DE LA ENCUESTA DE MOBARES

v26-% CREE BUE VALE LA VIVIENDA

Nissing = 87 )

DE ABUA

1=CONEX RER FUR,
2=CONEX RED PRI,
J=TANGUERD
S=VECIND

6=FDI10
T=6RIFO PUE,
B=LLUYIA
9=VERTIENTE

12CASA UNIFARILIAR
2:CASA BIFAMILIAR

IVA

01=5 JOSE DE MONJ
02=ARBELIA
03=0RRERD INDEP
04=NUEVA AURORA
05=5 ANITA KORTE
04=ECUATORIANA
07=LUCHA PNBRES
08=C00P CARCELEN
09=COCP S FRAKCIS
10=5 ENRIGUE DE V
11=LA TOLA

12=EL PANECILLO

z(sissing)
1=PROPIA TITULD
2=PROPIA ND TITULD
3=ARRENDATARID
=DTRO

?PAL

={aissing)
1=51,POR UNIDAD
2=51,6LOKAL
3=ND PABA

61

- e - " e -

2802,118

4613.793
3616.125
2038, 380
10€0.009
2000,000
1960.227
2300,000
2092.8%?

2318.012
3053.12%

2211.818
1950.000
2123.529
2480.000
1780.020
2918, 441
1553.514
2048.276
4807.492
2296.1M4
7700.000
3300.000

1350.000
3091.33%

1907.177 -

2582,609
1000.000

3112,500
1408.039
3228.000
2117.213

257,280

4785,584
3026.850
1862, 350

0,000
1434.,213
1812789
221,321
2197.904

2302.176
3¢.4,284

1697.048
1478.988
U476
1575,364
1830.844
2074.R15
180,923
1933.180
3659.719
2064456
9945.119
2129.554

919,219
2973.1%7

1829.806 -

2322.940
0.000

2195.942
1309.580
3128.658
1738.219

161
8o

3
2
17
10

2%
Ay
29

13
2,
10

130
8y
23

)|
12%
61

. o+
ol D €O p & D

- o =
o ™o D oty

R
m::)

(2 I
.
~N oo

137
10.8
1.1
4.1
2.1
10.8
15.4
12.0
%4
10.8
4.1
3.7



PhivEDiCS DESASCERR

{riterion Veryible o

For entire sasple

208 (breabdows) DE LA ENTUESTE DE HUGLRES

{ ®icsing = 11)

V37-PRINCIPAL FUENTE DE REUA

ViG-T1F0 VIVIEKDA

1=CONER RED PUE.
2=CONEX RED FRi,
J=TENGUERD
2=VECING

6=r010

7=BRIF0 PUE,
B=LLINIA
§=VERTIENTE

1=CASA URIFARILIAP
2=CASA RIFRNILIAR

V6-FARRID D CODFERATIVA

V30-TENERCIA

V41-PAGA POR FUENTE

=(pissing)
01=8 JOSE DE MON)
02=ARBEL]A
03=DBRERD INDEP
04=KUEVA AURORA
05=5 ANITA NORTE
06=ECUATDRIANA
07=LUCHA PORRES
08=CODF CARCELEN
09=C00P & FRAMLIS
10=5 ENRIQUE br ¥
11=LA TOLA

12=EL PANECILLD

=(aissing)
§=PROPIA TITULO
2=PROPJA ND TITULD
3=RRRENDATARID
5=DTRD

PPAL

=(pissing)
1=51,POR UNIDAD
2=51,6L0BAL
3=N0 PRSA

62

V162- INSRESC-FLIAR-TLT4L

17,010

94.977
E1.682
74,843
£9.000
46,000
7.2

76,000
63,063

73.00%
84.667

44,000
76,062
70,214
102.750
70,300
$9.4600
14,4607
58,492
13.257
14122
70.871
133.929
90.412

140,000
84.497
66,373

-69.810
$4.500

30,000
62.000
Bb.79%
71.036

63,127
32,183
£4,5%90
41,012
19,799
80,019
46,130
n.922

453,50
».8W

13.94)
571,342
33,30
67,235
65,705
47,408
58.190
26,333
31.940
33.140
34.4%0
76,444
49.138

101.489
95,342
35,659
44,400
30.406

20.000
27.691
3.881
44,459

5
38
13

57

1t

193
102

48
28
20
10

2B
39
LY
18
3
14
17

13
9%
4

60
13
83

14.%
12.8
£5.8
0.7
0.7
19.2

3.4

6.7

1.7
9.4
13.1
12,5
b1
10.4
1.7
5.7



FRORELI0S DESABRESARDE

friterion Varjzble &

For entire sasple

{ Missing = 85 )

V3I7-FRINCIPAL FUENTE DE AGUA

V10-TIPD VIVIENDA

3=CONEX RED PUE.
2=COKEX RED PRI.
J=1AXGUERD
$=VECIND

6=P020

T=ERIFD PUB.
B=LLUVIA
9=VERTIENTE

1=CASA UNIFAMILIAR
2=CASA RIFAMILIAR

V4-RARRI0 O COOPERATIVA

V30-TENENCIA

s{aissing)
01=5 JOSE DE MON!
02=ARSEL IR
03=0BRERD INDEP
04=KUEVA AURDRA
05=5 ANITA NORTE
04=ECUATOR]ANA
07=LUCHA PDBRES
08=C00F CARCELEN
09=C00P 5 FRANCIS
10=5 ENRIBUE DE V
1isLA TOLA

12=EL PANECILLD

=(pissing)
1=PROPIA TI1TULD
2=PROPIA NO TITLAD
3=AKRENDATARID
5=DTRD

VA1-PASA FOR FUENTE PPAL

=(gissing)
1=51,POR UKIDAD
2=5],6LORAL
J=K0 PAGA
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V171-CONSUSD-FUENTE]

(breaddons) DE LA ENCLESTA [:E HOEARES

P L T T T T T T L L LD dd

5405
3,286
4.439
1.9%7
1.320
9.921
2,047
2,518

1,120
b.6%6
2,644
7.248
2.9
3.204
1.34
3.853
3.882
4.113
4.204
8.395
2,640

5.940
4.673
4.650
3,69
1.810

2,347
3.792
4.713
9,123

SN
4.132
7,343
4.297
1.311

1.018
4.480
4.448
7.380

170

2

L1
26
20

13
4
34
12
29
13

123

95

30

)
112

v
4

- -
-3 o

n

.
(A»J\J;nmm

»~
o —_— 0 O R0 w0

~n
o
-

o =

A
© -
Py
oo



PRONEDICS DESABREGRDDS (brezkdewn) DS LA ERCUESTA DE ROSARES

Criterion Varjatle @

For entire seaple

V1721-VR-PASAD-FUENTE]

{ Micsing = 100 )

\V37-FRIKCIPAL FUENTE DE ABUA

V1e-TIPD VIVIENDA

1=CONEY REL PUR,
2=COSNEX RED PRI
J=TANAUERD
9=VERTIENTE

1=CASR UNIFAMILIAR
2=CASA BIFAMILIAR

V&-B4RRID O CODFERATIVA

V30-TENERCIA

VA1-PABA POR FUENTE

={eissing)
01=5 JOSE DE HON
02=AKEEL]A
03=DBRERD IMDEP
04=KUEVA AURDRA
05=5 ANITA NORTE
04=ECUATORIANA
07=LUCHA POBRES
08=C0DP CARCELEN
09=C0CP S FRANCIS
10=5 ENRIBUE DE V
11=LA TOLA

12=EL PRNECILLD

={pissing)
1=PROPIA TITULD
2=PROPJA NO TITULOD
J=ARRENDATARIO
5=0TRD

PPAL
1=51 ,POR UNIDAD
2=51,6L0BAL

V78-EVACUA AGUAS SERVIDAS

=(aissing)
1=RED ALC, PUE.
2=kED ALL, PRI,
3=F010 S.
4=LETRINE
S=RCEQNIA-R]D
b=CIELL ARIERTD

64

- - = = - -

1732.024
492.10%
1229.9%
300,000

348 470
2480,391

1320.000
3766.667
285.000
5906.250
£96.250
300.000
385,000
185,488
4547,000
$25.000
3307.692
2680714
£750,813

2250,000
2591.735
2569.719
1200,239

840.000

AT
2471.263

2548.667
1912.504
3800.000
3532.393
2301.974

956,667
12¢7.059

2375591

1739.7%0
213,880
2512.021
100,000

’=
235,672

q

&

£49.048

0,000
3108.991
207,533
2383.400
196.194
0.000
109.1%0
1752.949
1969.103
262,678
1974.218
2300.329
1209.232

1060.660
2440.495
2477.289
1510.831

0.000

1850.571
2540,099

2372.040
2346.910
2804.282
2329.882
2003.708

ob4.24%
1182.808

110
48
27

3
132

B9
28
28
39

17

0.3

24
1.7
3.8
0.3
4.4
19.7
14.9
1.1
12.%
8.7
1.7

1.0
2,9
32.7
13.0
°I5

26.9
73.1

2.9
42.8
12,5
13,9
18.8

1.4

.2



FROMEDICS [ESAEREB2DDS

Criterion Veratle @

For entire sasple

V1G8-CONE-FAREDI-FUINTE]

{ Presing = 132 )

VIT-FRINCIPAL FUENTE DE ABL4

VIC-TIPO VIVIEKDA

$=CONEX RED FUR,
2=C0NEL RED PRI,
3= TANBUERD
B=LLUVIA
§=VERTIENTE

1=CASA UNIFARILIAR
2=CAS& RIFANILIAR

Ve-BARRID O CCOPERATIVA

V30-TENENCIA

VA1-PRSA POR FUENTE

01=5 JOSt DE MONY
02=ARBELIA
03=DRRERD IKDEP
04=NUEVA AURDRA
05=5 ANITA NORIE
06=ECUATORIANA
07=LUCHA PORRES
08=C00P CARCELEN
09=CO0P 5 FRANCIS
10=5 ENRIBUE DE V
11=LA TOLA

12=EL PANECILLD

=(aissing)
1=PROPIA TITULD
2=PROPIA MD TITULL
J=HRRENDATARID
5=0TkD

PPAL

=(sissing)
1=51,P0R URIDAD
2=5],6LDRAL

VIB-EVACUA ASUAS SERVIDAS

=(nissing)
1=RED ALC. PUB.
2=kED ALC. PRI,
3=P02D §.
4=LETRING
S=RCEQUIF-RID
6=L3ELD REIERTD

65

Fean

P L L L e T R P T L L LR Rl

2.5963
2.480
4,450
1.760
1,818

4,010
5.0

1,940
1.509
7.248
2.814
7.600
1.334
3.853
3.973
3.309
4,52
B.595
2.640

3.830
4.383
4.21%
4,781
2,640

2.47
3.792
4.113

430
3.024
4,340
4,129
4,33
2,567
2,873

(brezidown) DE LA ENCUESTE DE KOSARES

4,19
0.865
3,126
2,083
0.000
1,176
3. 35
1,660
3,350
2,691
9.29
0.000

1.311
3.945
4,883
5.297
0.000

1.01%
4.480
4,448

3.670
3,407
3.3
2.298
9337
0.773

- 1,909

24
16
13

3

119

112

%
FH
20
42

14

-~ —

*r €D v O v
- - - -

o O = e
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PKCMEDI0S DESACAESSDCS  {b-esdocwn) DE L& ENCUESTA DE HOGARES

Cratericn Varzatle ¢+ VITH-PRECID-FUENTES

For entire sasple { Massing = §43 )

V37-PRINCIPAL FUENTE DE RBUA
§=CONCI RED PUR.
2=CONE! RED PR},
J=TANGUERD
9=VCRTIENTE

Vi0-11P0 VIVIENDA
=[RSE UNTFARILIAR
=C#5+ RIFARMILIAR
Vo-KASRIC O COO*ERATIVA
0i=5 JOSE DE MONJ
02=ARGELIA
03=DERERD INDEP
04=KUEVA AURORA
=5 AKITA RDRTE
04=ECURTDRIANA
07=LUCHA PDERES
- 08=C0DP CARCELEN
05=C0OP 5 FRANCIS
10=5 ENRJQUE DE V
11=LA T0LA
12=EL PANECILLO

V30-TENENCIA
=(0issing)
1=PROPIA TITILD
2xPROPIA KD T1TWLO
3=ARRENDATARIO
9=0TRO

VA1-PAGH POR FUENTE PPAL
1351,P0R UNIDAD
2:51, GLOBAL

V78-EVACUA ABUAS SERVIDAS
=(pissing)

3sRED ALC. PUB.
2:RED ALL. PRI,
3=P020 S.
4=LETRINA
S=RZEBUIA-RID
$=CIELD 4RIERTD

66

Fean S.D.
B67.66¢  JN07.11)
744,423 775,808
363,543 152,442
977.297  1707.62)
156.938 %9.63
914,382  1720,823
775.926 967.1%7

8535.101  B90N.36
129.73% 17.398
930,923 8585.409
343.074 268.716

42.8%7 0.000
499,209 439,008
995,759  1007.410

1398,190  1422.87%
374,793 411.57%
815,344 956,338
930,534 922,009
191,313 0.000

1272.727  1434.213

104,295 1959.749
749.814 938.662
472,839 496,370
318,182 0.000
121,020 874,099
937.}41  1737.308

1276.315 - BbB.1I3Y
940.485  2146.6%7

1171365 1652.487
803.028 439,53
767,952 1097.75¢0
431.818 373.121
923.6M 396,704

24
16
120
3

108

(213
o

"D e BN d & (S
A e D L) 2B e D oy

[
[

23
38

15

1.8
MW
14.1
1.3
YA

1.8

9.8



PROMTDI0S DESABRERADDS

Cratersen Yeraable ¢

For entire sasple

)

{ Migsing =

V37-FRINCTPAL FUENTE DE RGUA

V10-TIFC VIVIENDA

1=CCKEY RED FUE.
2=CONEX RED PRI,
I=TANSUERD
5=VECIND

#=p010

7=6RIF0 PUR,
B=LLUV]A
9=VERTIENTE

1=[RSA UNIFARILIAR
2=CA3A RIFANILIAR

V6-FARKID O COOFERATIVA

V30-TENERCIA

VA1-PABA POR FUENTE

=(pisaing)
01=5 JOSE DE MDNJ
02=ARBELIA
03=0BRRERD INDEP
04=NUEVA AURDRA
05=5 ANITA NORTE
05=ECURTDRIANA
07=LUCHA POBRES
08=COOP CARCELEN
09=CODP 5 FRANCIS
10=5 ENRIQUE EE V
11=LA TOLA

12=EL PANECILLD

=(sissing)
1=PKOPIA TITULOD
2=FROPIA KD TITLLD
J=RRRENDATARID
3=0TRD

PPAL

={sissing)
1:51,POR UNIDAD
2=5] ,ELORAL
3=ND FAZA

67

VI95-CANT-TOTAL -RBUR-RES

(breatdown) DE L& ENCUZSTA DE HOGARES

Kean S.D. K
5,954 15,082 297
3,682 7.928 X
3.293 3764 17
b.447 19.272 138
2.1 £.307 2
2,200 1,245 2
7.076 10.473 5
2.21% 2.60} 4
7,843 2.594 14
4,89 b.1%4 172
B.106 24,626 B
1.120 0.000 1
6,399 9.025 47
3406 4,599 29
8.048 3.320 20
3.513 2.498 9

12.884 20,584 3
1.828 2,209 1%
9.955 35.1%9 40
3.801 1.766 3
4.1135 4,242 12
4.672 2,79 W
8.598 9.29 13
2.640 0,000 !
6.087 9.390 3.
4.898 4,390 125
7.6850 23,79 V7
4,029 4,341 30
8.250 b.689 2
2,347 1.016 3
7.909 28,517 41
4.9 4.534 114
6,053 .18 N9

[- Y

e * e s e = a
N o D o O en D~

~n
(%]

(4
O e — oy O
-
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PYOMEDIDS DESETREGANDS

Criterion Yaraehle ¢ ViBI-DAP/MI-ASUA

For entire .esple ( Missing = 43)
\37-FRINCIPAL FUERTE DE AGUA
2=COKEY RED PRI
3=TANQUERD
S=VECIND
4=P0I0
7=ES1M0 PUR,
B=LLUVIA
9=VERIIENIE

Y10-TIPD VIVIENDA
[aSa ustraNILIAR
CACSh DiTAMILIAR

]
2

V6-BARKID D CCCPERATIVA
04=5 JOSE DE MON)
02=ARBELIA
03=0BRERD INDEF
05=NUEVa AIIRORA
05=5 ANITA NORTE
04=ECUATORIAKA
07=LUCHA POERES
0B=C0C CARCELEN
09=C00P 5 FRANCIS
10=5 ENRIOUE DE V

v30-TENENCIA
={gissing)
1=PROPIA TITULD
2=PROPIA ND TITULD
J=ARRENDATARID
5=0TR0

V41-PAGA POR FUENTE PPAL
c{aissing)
§=S1,POR UNIDAD
251 ,6LORAL
=D PAGA

V7E-EVACUR ABUAS SERVIDAS
={cissing)

1=RED ALC. PUB.
2=RED ALC. FRI.
3=PDI0 5.
A=LETRINA
S=ACEOUIA-RI0
$=CIELD ABRIERTY

68

(breskdown) DE LA ENCUESTA DE HOSARES

Kean 5.k, N Pt
MUAIN 221,339 280 B4
J1B.182 263,371 3 1Lk
372.499 193,492 139 &3

1022,727 432.118 2 0.8
21211 257.130 2 ¢.B
184,949 114,752 88 22.3
306.818 179,435 4 1.3
346,257 197,402 17 b5

25,287 236,966 173 b6
280.924 183,819 70033
184.1%7 125,345 49 1B.B
271.212 190,798 30 11,0
272,127 204,545 19 7.3
238,635 15.454 10 3.8

79,545 2,727 4 13
394,978 368,608 21 8.)
373,679 193,376 43 185
435.118 170,230 37 4.2
292,84} 110,057 18 6.2
464,223 238.706 31 11,9
454,545 0.000 2 0.8
313.230 235.701 123 473
321.660 198,839 98 377
328.571 242,808 3% 15
340,909 160.706 2 0.8
336,364 168.83% 1.9
371.44% 175,682 &4 24,4
360,759 244,525 109 41,9
223.947 194,498 82 .3
227.213 0.000 2 0.8
250,473 219.232 101 36.8
367.187 23678 32 123
331,892 25,170 1 W2
376,348 2100y 22,
154,040 B5.628 9 35
376,354 139,352 20 7.7



FROMEDIGE TESAGREDE

Cratersor Variable @

For entire tasple

nng

Vel

{brezidown) DE LA ENCUESTA DE HDBARES

Y28-MAT A PAGAR/NMES 8 ALCANTARILLALD

( Miseing = 199 )

VIT-FRINCIPAL FUENTE DE RBUA

V1(¢-T1FD VIVIENDA

2=CONEX RED PRI,

ASA UNIFAMILIARK
ASA KIFRNMILIAR

[ae B o ]

V4-RARRIC C COCPERATIVA

VI0-TEXENCIA

VA1-PASA POR FUENTE

01=5 JOSE DE MONJ
02=AREEL1A
03=0KKERD INDEF
04=NUEVA AURDRA
05=5 ANITA MNDRTE
06=ECUATORTANA
07=LUCHA PDBRES
08=C00P CARCELEN
09=C00P 5 FRANCIS
10=5 ENRIBUE DE V

=(pissing)
1=PROPIA TITULOD
2=FROPIA ND TITULD
3=ARRENGATAR]O
9=DTRO

PPAL

=(s155inQ)
1=81,POR UNIDAD
2=5],6LOBAL
3=ND PAGA

VIB-EVACUR AGUAS SERYIDAS

1=kED ALC. PUE.
2=RED ALC. PRI,
3=P020 S.
4=LETRINA
5=ACECUIA-KID
6=CIELD KRIERTO

69
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991,118

7%, %00
820,711
1150,000
406,316
1450, 000
387,500

608,267
54%.878

285.412
198.947
337.5%00
345,714
BOO. 000
600,000
622,300
356,571
167,333
860,000

1000,000
613.13%
601,571
481.778
209.000

1800.000
618,687
609,893
424.892

200,000
440,222
B4.286
600,090
217.778
487.502

740,185

478.194
714,489
494,975
474,789
2372782
1.8

32,833
£10.673

225,069
1107.233
442.29%
302.131
909.212
565.685
786,582
398,374
288.098
933.184

0.000
723.890
B13.22%
439.179

0.000

2771.281
893.036
715,034
441,421

0.000
318.167
1089.345
691.789
117.2%
348,835

108
4]

—
-~ - 0 -2

[8)

N o
N oy O oD I o

~
- - -
o g

— —
D rI ) e O
. a e
-~ -

1.4
12.8
2.
4.7
2.7
1.3
26.8
18.8
2.0
16.8



ESTRLISTICAS DESCRIFTIVAS DE VARIAELES DE LA ENCUESTA DE HQZARES

Y163-C0ST0-DP0RT-ABUA/N

Kiniece = 3108
Kesinue R YLK

Rezn = £16,349%
fedian = 32,1970
Nzde = Multi-Modal
Stancerd ceviatich = 24448037

Stendard error of the sesn = J446.0151
§5 Percert confidence interval around the mean = -§1.B7585 - 1294.53743

99 Percent confidence interval arcund the sesn = -274.6859 - 1307,3849

Skewness 6.1627
Quartiles:

14,7738
37.1970
159.418%

ok N -
noon

Deciles:

9.303%
13,9517
18,4044
16.850%
37.1970
70.6247
102,3594
2B7.9575
BbL. 3043

O ) O o N
[T L T S TR [N LI N LI 1

Valid cases z 3]
Nissing cases = 23]
Besponse percent = 16,6 1
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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 |

STATUS AND ESTIMATED COMPLETION DATES FOR THE
ACTIVITIES CONTRIBUTING TO THE POLICY CHANGE

A. BOAPQ

1.

4.

Tees

1.1 nMmicipal ardinance reform that allows greater flexibility for
the incorporation costs in fees.

STATUS: Draft bill in campletion stages.
ESTIMAT=D CCMPLETION DATE:

a) Approval by the Mmnicipal Comparny Board: May, 1990
b) Approval of the Ordinance by the Council: Axgqust, 1990
c) Implementation of autamatic correction

systerm: October, 1990

1.2 Gradual incorporation of new elements into the acurrent
polynanial formila so that it more truly reflects the costs of
production and maintenance.

STATUS: Stirdies are going to be initiated.
ESTIMATED COMPLETION DATE:

a) Study of cperating and maintenance costs May, 1990
b) Revaluation of assets October, 1990
cost Accoumting

2.1 Sumission of the proposal to the Camptroller General of the
State for approval.

STATUS: The system is being implemented.
ESTIMATED COMPLETION DATE: May, 1950

2.2 Approval of the Accounting System
ESTIMATED COMPLETION DATE: June, 1950

Ragistration of Bystems and Upard

STATUS: The mmicipality is conducting this task.
ESTIMATED COMPLETION DATE: Jarary, 1990

leakage Analysis and Qomtrol

STATUS: This is an angoing program, which is in the bidding process
for macro-measurement, utilizing IDB credit resources.

ESTIMATED COMPLETION DATE: Jamaary, 1991
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7.

Sxplete Dpdating of Imventory

STATUS: Developing terms of reference in order to contract with a
consulting firm.

ESTIMATED CCMPLETION DATE: Jaruary, 1951
Fev Billing and Collection Bystems

STATUS: The new system is in the testing stage.

ESTIMATED CCMPLETION DATE: September, 1990

Installation of 27,000 water peters

STATUS: Cappleted
DATE CCMPLETED: April, 1990

A=)

1.

Tees

1.1 Study of ordinances and laws in order to determine the legal
viability of implementing a sewer system fee.

STATUS: The study will be initiated within several days.
ESTIMATED OQPLETION DATE: July, 1990

1.2 Preparation of the ordinance far application of fees for

STATUS: The industry survey has already been campleted, and the fee
study is going to be initiated.

ESTIMATED COMPLETION DATE: June, 1990

1.3 Approval of the ordinance aml of the fee chargad far
industrial waste.

ESTIMATED) OCOMPLETION DATE: Jaruary, 1991

1.4 Approval of the ordinance authorizing implementation of the
sewer gystem fee.

ESTIMATED CCMPLETION DATE: Will depend an the results of the study.
Aplication of the New Cost Aocounting Bysten
STATUS: There is an offer of an accounting package, but it is

basically a goverrmental system. The results cbtained by
PAP-Q will be awaited.

ESTIMATED COMPLETION DATE: December, 1950
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c.

Registration of Byptems
STATUS: The mmicipalities are conducting this task.

ESTIMATED OOMPLETION DATE: Jamuary, 1991
Ipdating of Invemtory

STATUS: In process.

ESTIMATED CCMPLETION DATE: June, 1990

ESTIMATED COMPLETION DATE December, 1950
ETAPA-CUENCA
1. Jees

STATUS: Completed

DATE COMPLETED: March, 1990

Dplementation of the Cost Accounting Systap

STATUS: The design of structure and programs is in progress.
ESTIMATED COMPLETION DATE: Jamary, 1991

ESTIMATED GIMPIEI'ICN DATE: Decenber, 1950

Leakage Control, Pntire System

STATUS: The Plan is developad for IDB financing.
m COMPLETION DATE: January, 1991
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Appendix J
METHODOLOGY FOR THE FINANCIAL ANALYSIS OF PROJECTS

INTRODUCCZION
Le me<0dclzale Que o recomienga y que permite analisir la
dactibaiidad financiera de los proyectos y & su ve:z ne:  cda
lag pauiae pare calcular loes niveles de tarrfas necesarios
para agenerar 1oz ingresos que junto con Otros recursocs.
talez como conmtribuciones. transferencias. recurzcec ce
DT Ytemce.,. e#tc.. zeranticen cubrir los costos de ODEresion,

marnteninmientc. adminietracion. rl servicaio de le dzud:, €1

veler c® Jlas 1i1nvercsiornes en obras Yy eqQuipos % lzs
.

nzzezidadzz de capi+tal de treabejo. <€ describs en ezte

ezIrxie. Lz anterior conduce a que lag EMDressse CE &“Qua Y

Floesrnlarillaco tencan  una recupesracion reel ©w lce cosice

]
B

cor firnennas s5anas y por lo consicuiente sean autcsusicient

LIDAD ¥ TARIFAS NECESARIAS

»
R4
b
-
mn
n
1
(il
n
m
Z
-1
D
iy
-y

isie v CAdlculu de los niveles tarifarios s< debe

o
N
m
[ )
u
a
L
bee
b

tener  en cuenta el criterio de eautofinanciaricnto. pare lo
Cual ©l nive! de la tarifa media deberd cubrir 1lnos costes

ree.cc ce prestacidrn de los servicios y proveer un remsnenteo

cue fTac:lite el financiamiento de los prooramas oo e:ipensitn
oz las Empresas. Ecte remanente ce fija en funcion e una

-

tasa de rentabt:ilidad, te cual se define como =z reliacidn

Entre ice irmgresos neto: de operacidén y el valor cromedio de
lce cctives metos revalusces actuales y proyecicders,
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CONSIDERACIONES DEL ANALISIS FINANCIERO SEGUN EL CRITERIO DE

RENTARILIDAD

Se debe tener en cuenta que no necesariamente con el hecho
de d{ijarse una tasa de rentabilidad se pueda garanticar el
4inanciémiento de niveles razonables de invercsiones v el
servicio de la deuda. que en un pericodo dado. serian
necesarios pare saticsface- un determinado nivel de demandsa.
For lo yue es nececerio temer en cuenta las  ciguaertes
ccneideraciones para el aralisis de los niveles tarifariocs

segun el criterio de rentabilidad:

a)l Inpone para fijar racionalmente la rentabilidad.
eriterics adecuados para estimar €l valor de los activos

te cada Emprecsa. Fues este valor depende ro solo de su
valor historico (valor de adquisicién). que imblica un
andlicsics de sus componentes en moneda leccal v
extranjera, sino del coszto actualizzoo de reoocicion de
les miemos, es decir, el valor revaluado de escs activos
gue ecstar&n representados por los que actualmente ce
encuentran en operacidn macs los gque se incorporaran vy

que corresponden &l proyecto a ejecutarse.
Mo es extratio, que fallas adminiestrativas y falta de

Enperiencia en  algunas Emprecas havan 1llevado a la

ejecucion de proyectoe scbredimencicrnados v con  costees
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b)

c)

muche mayores aue los que serian adecuadoc. sobre tccco
en obr-acs para barrios marocinados donde las solucionecs &
la demande de los servicios no se havan disefade vy
ejecutaedo con proyeztos Zde bajo costo. irasladando e los
tonsumidores o usuarios el costo de iallec
edministratives o técnicas y resultando por lo tanto &
veces cacsa inposible recuperar los costos y rno siendo

factibles financieramente los proyectos.

For otra parte para gque los prcyectos cesn fact:blec

Tinancieramente, es nececario terer en cuente las

permenentes innovecionez en clertos campos Ce la técnhn:ca
&

cue han progucido descencspe en leos cosioe cue ceben

reflejarse en la proyeccidn de los activos.

Faralelemente. el nivel cde depreciacién gque depentde
esencialmente del nivel ce lce activos y de sug
probables tacas de obsolescencia. en términos de t:empo
y tecnologla., presenta el mismo problemna ya arnalizass,
que los proyectos estén cobredimencsicnadsos. su costo
elevado Yy por consiguiente con un alto vealor de
depreciaciotn, o en la mavoria de los casos no e cuenta

cecn irnfocrmacion confiable al respecto.

Otra concsideraciédn que ce debe temer en cuenta es cue la

relacidn incresc neto’/activos no es aplicable en cierto
cacsecs k.itremos, pues en sistemacs pequefos en donde leos

activocs han sido caci tetalmente depreciados ecstos
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pueden ogenerar altas tasas de rentabilidad peroc sin qQue
los ingrescs sean suficientec para cubrar lac

neresicatec.

ANALISIS DE LOS NIVELES TARIFARIOS FARA LA VIAERILIDED

FINANCIERA DE LOS FROYECTOS SEGUN EL CRITERIO DE FLUJO DE

CAJA

For 1lo enxpuecsto anterinormente, ce hace indizoensable
e<ectuar la €Evaluatlitn {financiera 0 los  proyecios  pRare
geterminar los nivelece de tarifas ne sole con €l criterio de
renta:ilidqd. £1n0 tambign por el an&lisis de flujyo de cesia.
lo cual perm:te garantizar adsmés de un  estado finsncaero

acentable, en torma automética, la recuperacibn de costos.

LY

la cobertura cel serwvicic de la deuda vy las nececsidades de

erpanzitn del sistema.

Ademés de ]b anterior, €= un buen principio de Drdenamient5
del proceso cde FLANEACI1ON-FRUGRAMACION-CONTROL dentiro de 1la
empreca y tembién conduce a determinar el nivel de
erndeuvdamiento ma:imo de la miema y @& tender a la

autosuficiencia financiera.

VENTAJAS DEL ANALISIS FINANCIERO SEGUN EL CRITERID PE FLUJO

DE CAJA

El &n&licie cealn el criterio de flujo de caja tiene lac

ciguientes ventajas:
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a)

b)

c)

d)

Orienta hacia la planeacidn cistemAdtica de la Emnrecsa,
al partir de un objetivo principal quc es saticsfacer un
determinado nivel de demanda (especialmente en barrios
marginadee) mediante un proyecto bien definido 3y

adicionalmente muestra con facilidad los beneficios

relativos de suplir dichos niveles.

Fermite a los directivos de lacs Empresas a oriertar de
un  medo  practico recomendeciones concretas scbre el
nivel de los cacstos corrientes para una adecuaca

operacion y mantenimierto de los sicstemas.
LY

Fermite empesar a efectuar en forma csicstemdtica andlicis
sobre la capa;idad de pago de los u;uarios (mediante
encuestacs bien elaboradas y evaluacion de resulteados)
para conocer las eztructuras del presupuecsto femiliar,
lo cual ccnlleva a estructuracs tarifarias mas
equitativas, como por ejemplo., atender a las
recomendaciones de organismos como la OM5, qgue csugiere
cobrar el equivalente a un dia de salario minimo wvital
por ZO metros cUbicos de agua &l mes a las clases macs

pobres de la pcblacion.
Fermite uwna aproximacibn raciornal a 1los niveles d=

endeuwdamiento que se hace necesario, porque via

prestamos ce pueden financiar Jee inversiones en

81



proyectos, pOr Cuanto €. MECAN1EmO Ce Crecitos perrite
e tender en el t:empz los gactos de capitel causades €en

[

intervalos muy cortos con relacaodn a la vics GUtil ce loe

provectos.

e) Conmo consecuencia del lemgro de un fluvoo de cals
p;sitivo. se producen, er consecuencia, lae tasas ce
rentabilided neceserias del sistema con la& informacicn

isponible v actualicada de los actives y depreciacion

€

o

s
un

r—

de cz ~icmoce: asl miemo. ce puede user le t

dad como un ino:ice financierc de los Enpreses

[
[
v

-
-

T

rent

de tamafio mediano y orande.

F:nalmenzie,. ecie mrocecimiento en =81 metodicé

-t
-~

adecuadamente la infTormacién necesarila pera el ané
e la recuperacitn de lose costos en general vy por lp

ccnsiguiente para la evaluacion Afinanciera de i0s

proyectos.

Fera 4acalitar le comprension ce la metodologia del andlisis
f:nanciero de les proyectcs v de la fijacion de los niveles
terifarics con preciocs reales, aci comc de la recuperacion

de coestc a continuacidn se hace una enxplicacidn de lee

n

L]
distintos pasos del analisis, en donde se cambinmen (segin el
cesc) los criterios de rentabilicdad y de fluio o balance ce
ceje., mecdiante €l cual se ectablecen las necesidades  de

recurcos. lec tarifas necesariece en funcicn ce la capacidad

i

de pago de loes wnsuerios y la factibiliced financiere de 10
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proyeztos v su impacto en las finantas de la Emprese.

EXFLICACION DE LOS PAS0S DEL ANALISIS

(Los

cadlculos son para cada uno de los ahos del perlodo en

estudio)

1)

~

[

Fara empezar se hace una evaluaciodn y proveccion de los
gacstos de operacidn, mentenimiento y administrecion care
el perioco en estucdio. incluyendou los que se ocacsionaran
&l entrar en operacién el nuevo proyecto, & todo:z ecstes

gestoe lct identificaremeos con la letra "G".

Se efectila el célculo de la revaluacion de todos leos

activose ocue e encuentran en operaciodn y de loz que ce

lncaorporaran durante el periodc en ecstudio. ecta

revaluacion se efectua adoptando un indice que sea

reprezentativo para ectualizar el costo de los activoe.

Al valor revaluado ce leos activos lo representamos con

HAH .

Calculamcs el valor de la depreciacidn correspondiente a
los activos reveluades, en forma lineal y segun lps akocs
de wvida util este*lecidos por grupcs de activos., al

valor de la& depreciacitn para cada uno de los afos del

periudo de ectudio lo identificamoe con la letra "D".
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4)

&)

)

Fara todos loe préstamos que esten vigentes se calcula

el servicio de la deuda (capital mas intereses) y lo

denominamos "SD".

Se fija una tasa de rentabilidad "R". la cual depende

del criterio que se «dcnote.

D
DT

Se calculan' los otros ingresos, diferentes de los
provenientes: poriconcecto de tarifas o por la venta de

ies servicics 'y loe denominamos “0l". no <ee deben
;““; .

incluir ingresos por transferencias, ni recurcsos del

credito.

LS

Conocides 1os valores de las etapas anteriorez y +f1ij&ca

la vtasavw;‘ zd. e procede a determinar el

nivel: de’ por la venta de los servicios

que cubran:los ceostos (tarifac costeables) y generen la

rentabilidad establecida (tarifas rentables). ec decir:

VS = 6 + D + R.A - 0OI, donde R.A es el valor obtenido de
multiplicar 1la tasa de rentabilidad R por el valor de
los actives netos revaluados A. En este calcule no se
incluye el serwvicio de'le deuda, ésta se incluira para
obtener mas adelante el balance de caja; ademés y por lo
ceneral la depreciacidn de los activos revaluados mas la

rentabilidad son mayores que el servicio de la deuda.

Obtenido el nivel de ingresos. el paco cFiguiente
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11)

consiste en analizar la capacidad de pagc pctencie: de
los usuarivs "F" para compararla con el nivel de
ingresos por la venia de los cserwvicios. o _cses&.
ectablecer si es posible que puedan generar el nivel de

ingresos calculados.

Si VS-F es poeitivo, Qquiere decir que la capacidad de
pago es inferior a lece ingresos esperados y por 1o tanto

a de rentabilidad F. haeta

m

es factible reducir la ta

S VS-F es=

erncontrar €l eguilibrio entre VS5 y F
rnevativo o igual a cero. esto indica gue la capacidad co
pPago e% superior © igual a los ingrecos ecsperades por la
venta oel servicio y por lo conciguiente se procede & l&

siguiente ctapa.

n

Establecer la estructura de terifas que ogenere lo

[ =t}

ingrecos necesarios "V58" y la rentabilidad "R".

4 partir de esta etapa se procede a analizar el flujo de
ceja, ec decir, se ecstatlecen lec invercsiones en chkras
con los recursos disponibles "rd", tanto los propios
come de los créditos vigentes "C", de la siguiente

manera:

Recursos Disponibles: rd = (VS - G - SD) + C

5¢ obtiene del &rea de= ingen:tria el pregreama o
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inverc<:ones necesario "1". con las debid:s prioridades,
para satisfacer la demanda potencial para lograr uneé

cobertura determinada cde poblacion en un periodo dado de

tiempc.

Con bLase en el programa de inversiones se calcula el
balance de caja "EC" para el periodn de tiuvmpo definido.
con el 4in Jde ectablecer si con los recurses
dicpcribles, tanto propios como de creditos vigentes.

e nuecen acometer las inversiones, asi:

EC = rd « C - 1

. 1. . . .
S: el balerce de caja da csuperavit o es igual & cero.
laz tarifac rentables calculadas son suficientes y se
puecen ejecutar las cobras, en cacso que sea deficiterils

ce pasa & la siguiente etapa.

Se determina que parte del déficit para poder ejecutar

—
L0
n

invercsionee se puede financiar con Nuevos recursos

.
]

credito "C1".

-

Nef{inida la parte del deéeficit que puede ser {financiada
con nuevos créditos, se calcula el servicio de la deuda

para el posible nuevo credito y la denominamos "SC1".

En seguida se procede a calcular el nuevo balarnce de

ceia "EBC1", aci:

BC1 = rd + C + C1 - (I + SDI1)
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17)

19)

1 el nuevo beélance de caja resulta egqual:bredo o
recistra superdcat., esto indice, que lac terafac
criginalnente celiculacee son svficientes y ce pueden
acometer las obrec., en casc contrario. Que se pre_ente
nuevamente deficit en dicho balance. a pesar de q*epongr

de un pcesable nuevo crédito. la siguiente etapa ecs:

alcular los recauvdos o ingrescs nececsarios. para suplar
el cefacit y ejecutar les obres com ingrecsps acdicilonelecs

14

vur la venta de los servicios "VS1"., asi:

V51 = VE + ECI

lo cual ingica gcue & los ingresos inicialmerntce
calculados por venta del servicio se les acrega €1l
cdef:cit de cesa y se obtiemen los ingresos nececariles
para sugplirlo.

Ura vez ovbtenido el nuevo nivel de ingresos por ventea oe
les cervicios se compara con la capacidad potencial de
rago cde los usuarios "F". Si V51 - F es negativo o
igqual & cerc. incdica que le& capacidad de peco ecs
superior o© icuel! a los nuevos inyresc: esperados y  por

lo tento =@ puede ejustar la estructura de tarifeas para

m

gernerar ingrezos en la magnitud VS1. Fero =i VS!1 - F e

1

positive. quiere decir Qque la caepecidad de pago e
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o)

i

inferior a los ingresce necesarics y oo lo  tanic

& a la Uultime etepe.

[l

P

Se¢e presenta como Gltime recurso una solic:tud el
fobierno por una transfercncia de capitel eguivelernte a
le diferencia entre VS1 y F, disefR&ndose una nueva
estructura de tarifas qQue producsca ingresos equivalentes
a F. S1 no es poeible obtener los recurcoe del! Gobierno
se deben recducair las inverciones en un monto equivalente

& la diferencia VS1 - F.
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Appendix K

MECHANISM FOR RECOVERING THE COSTS OF INVESTING IN
DRINKING WATER AND/OR SEWER SYSTEMS IN iRREGULAR

BARRIOS

LLThAR Il Noolo- DON RAEC0C JRUGLES - SiT7ivun TRplililua.
AE_ATHON VaRiEELE
TAT. PR OINTIIII AWK A% C0W S OAR0S T2 BLall VTAES TG
TRty DT RIIUINTM: JEUBL A Lk IKFLRIITN &kn.
SOTTIORSTIMAID DT LAk RED POR BILARID: S Z5e,ele
SUMENTO DEL SALARTD MINIMD VITALs TV DL LA INFLRDION ANUAL
: Sa BRIL RINERD ViTAL : FRel NJRIRAL PRSD FEALZVPK [T KIMiNAL
tART CINFLGIION emmmme e m e m e $n DE OPRB mommeemmeeemmeeeeaee R e AL Pl :

FRUAL GRUSL 0 MENSUAL o DEL SMv ENDAL 0 RENZLAL ;o GhuAL T R

¢ : : : : : :
: 7 : : : : : : :
HE S : : : : : : H
. [o] . . .
1] . [ . I . L[] 1]
ia : : : : : :
: : : : : : : : :
HTUNON $SiIAIYL I : Y AR $8) L1
: : : : : : : : :
e o e e e e e e c e ceem—— - - - ——- e mm - ————————————————— e e e———ees—esem—————den
PeRDOREAL TQTALy €4 ZL,A02 0 CESTO DE La RED: & 282,007 PORCENTRIE DE RECUPZKACICN: §2,43%
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LSCENARST: Nz,3 COx PHGOS IBUALES - ZiSTemA TRADIZIGNAL
INFLALI DN VARIABLE

THSA DE INTEREE ANUAL: 365 CON 1@ ARDS DE PLAD iTASK Filki

TAS& DE DESCUEATC: 16UAL A LA INFLACIOK ANUAL

COSTy ESTIMADD DE LA kel POF USUAR]IC:

HURERTL DEL SALAFIC MinIND VITAL:

5/ 25e.000
792 DE LA INFLACION ANUAL

[ R ISR PR R SRS R L e T P R R L L R L L LR L L Rl L L L RS Skt

(At :IN‘-LZX-D-L ----------------------- T S
: I LT ANUAL MENCUAL : DEL SM. @ ANUAL :  MEWELAL ANUAL ¢ MENCuRL
l : K2 :S’ TN fS/ IE.!ID: .0 :5- §4,254;5 7.653:5’ 62,%e:3r 0,24
S T e e e wos o nen ek
O
T
CET s weees e s masm e mam L
T R F
ST T e e s wam en e L
T
R T T
N
L C .
$T0TAL: $6/312°046,933: : S/ 543,598: S/ 251,6b0:
: : : : : : 1 : :

PABD REAL TGTAL: S/ 251,665  COSTD DE LA RED: 5/ 25,088 POKCENTAJE DE KECUPERACION: 182,672
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STENAR]D:

TCIICE

A8« IE INTERID &NUaL:

Tete Dt DESCUENTD:
TRETC ESTIMALD DE L8 RED FOR USUAR]D:
UmENTD DEL SalARIC PINIML VITAL:

Wo.d 0K PABCS JRUALES - 21615m TRaDITiOhA.
IbuAL TLDGS LOS ANDS

362 CON 1@ ARDS DE FLAIL (TAS 71J4;

I6UAL A L& INFLACIOK Akite

S¢ 258,008

751 DE LA INFLACIDK AKUAL

B L L R L R L D R L I L L T L L L L T

YIS PSR 1Y
tane uhtemcueh

FASL RIRIKAL sPadl RIG_=VEN DEL NOS TN

frenmesemmeeenonnooeas 11 DE PABD: =-----mn-mmemmmmenees omemeee oy

: ANGAL s MENZumL @ DEL omy

S ANUAL i MENSDAL @ ANURL i MENILL

B L L T L R e e L L A et ated

.......................................................................................................

:E ‘4.35925' '.3:'5‘ e Y8 : N
G4, 180, TS TR L 1455
94,036 7,00 M 20

: 9¢,155; 7,567 J6.e29 1,850

------------------------------------------------------------------------------------------------------

B L L T Lk T T T N L L L L L T T P L L Y T X

ARURL

Do Se
S 1338
RIS Ses

A I oL
T T “e:
¢ K
Y B

......................................................................................................

: 94,255: 7,983: £.284 Al
: 94,359: 7.963: R LYY
: 94,306 7,582 0Bl 7

------------------------------------------------------------------------------------------------------

D L L L R L T R L T T T e L L T et ettt ated

FA50 REAL TD14L:

(50237700 B8 :

:5/ 943,598 $3/ 185,445

T N el bt bttt

§/ 185,445  COSI0 DE LA keD: S/ 258,008 PCRCENTAJE DOE RECUPERACIGN: 74,181
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TELENERIDY Mo B L0 baplt sk s. gah CEo 3P TREIE LD SLE
(RFLAlIUNG VAF abLE

'v:‘ P INTZRES K 50 PREDEFim:

Tage It L::;‘E~?i: (SUAL A LA INFLADION ANGAL

CLETC ESTIRALS LE o FEUSDF uSumRICE £ 25e.em¢
WUKINTD DEL B2l L0 MINIYE Vi 751 LE LA INFLACION ARaL

J I I PR SO R R talata bl d ot d i aindetadedddaindeded it

1 SALARLD MINING VITAL : FASC NOMINAL RBL REAL=VEN DEL NIMINsL ¢

ANU&L ¢ ANLAL  t MEKSUAL : D LT : HMEKCual
N SpL i DR 0PR :S/ IZ.BBE: 1.8 35y SI,TeR:Ss edeRii SDLBAD S 2,9
A 1 328,007 44,032 14,005 73928 e tl.zee 2,582
I Sg 3, ¢0R Bd: 14.80. %, 096: B.eec: 3,200 L

s 70 25 s 4 4RE.BT $17.330: 14.00% 197,125 10,4272 2,57 ¢ 1.4¢

O MM s 1677,845 139,337; 14,002 ;234,834 19,587 7B.897 2,380
t 3 o5 : 1°985,58%% 65,463: 14,882 :  277,977: 22,16 26,692 3 2,004
219 28 AR Y RT B 196,487 14,005 33e, @98 27,508 5,38 20550
¢T07AL: $€712°045,933: : +6717486,5712 180 314,363

FABO REAL TOTAL: 5/ 314,383 C0ST0 DE LA RED: §/ 20,888 PORCENTAJE DE KECUFERACION: 128,731
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TRSH DE O INTERES ANLAL:
Y454 DE DESCUENIC:

COSTQ ESTIMADG DE Lk REL FOK USUARIC:
AURENTC DEL SALARIC MINI®D VITAL:

Ko.& LOS PAFDS SON Eu J4L i SM O TTOEE L0 kAID
JBUAL TODDE LDS ARDS

KC SE PREDEFINE

IBUAL A L& INFLACION ANUAL

5/ 25,88

753 DE LA INFLACIDN ANUAL

Ccmcnmm: eameAm e s Eer . iR mEEEThASceAEEeANeEcS AaEee Aea EESrAseCEGCASACAAchCccCre RS S ass e = s s moamEen
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[ R fmmmmmmoesecccesesenoooos
DEL SNV GNUAL 3 MERSuAL ¢ ARl 1 BERSUMAL

14,00 150 SI 7688/ kdEet. JEBLE 13/ S5
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L 11, 640: B.478: 3l 2,518
14,802 ¢ 139,755 11.64c 27.08s aoee
14,0073 ¢ 192,163: 1t.013: 25,008 2,185
14,808 ¢ 264,224 22.81¢ 25,187 1,833
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......................................................................................................

IR S NP Y eaitatee bl L L L L L DL LL L Dl ottt ddodesd bt atetidadt bt

FABD REAL TOTAL: 5/ 249,918

£0S10 DE L# RED: 5/ 238.000 FORCENTAJE DF KECUFERACION: 9%.97
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Ta8e PR OLEIRIGENTL: iobmi £ Le INFLADITK ANUAL

TUCTT OERTIMALD [E e RED PDF UBueMIT: 5. 25e.eoe
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97



Appendix L.

AN ANALYSIS OF THE RELATIONSHIP BETWEEN THE MINIMUM
WAGE AND INFLATIOR

FeFIODC 5O h-p0p-

: : IALARGT NINIMD MEWSuAL PORCENTAJE DE ¢ FELwilOn &ua.
: : HOPINAL P INFURTION ARURL ¢ SWiREIL mININ

PRRDS: SWRES 1 AUMENTQ P RURENTD b VITAL - INFLATION
Poor ROFOMED r GNUAL ALGMILATTD ANoke sSCUREDL:  ENUAL SACiPhy Sl

e e etk U

A EEHE G 1 A 30 MU § OV YRR DO SRS T S TR Ty
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;!°79; <R ; RTINS ; off. ¥ : el : .9, : S ; L :
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51983: d.e00 : .71 : 148,81 : 48.11 ; 258,81 : 44,9 : 139.51 :
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;19882 1,88 ; Al ;l,boﬂ.ll ; 3,31 ;I.SBZ.GL : 86.71 ; 120.4: ;
:1989: 27,000 : 22,7 :',Bo!.ll ; 68,51 :2.359.01 : . : BS.92 ;
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