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PREFACE

USAID/Ecuador and the Regional Housing and Urban Development Office for South America
(RHUDO/SA) are pleased to share this study of performance indicators for water, wastewater,
and combined water and wastewater utility companies in Ecuador. This study is an attempt,
by RHUDO/SA, in its continuing technical assistance to local governments and utility
companies in Ecuador, to provide better urban infrastructure services especially to low and
moderate income families.

Previous studies have shown that low-income families are willing to pay for residential
infrastructure services and that a feasible financial instrument is available to help residents
finance domestic infrastructure connections. These studies, which examine the urban
infrastructure issue from the demand side, are complemented by this study which examines
the utilities supplying the services.

This study prepares profiles of 13 selected water and wastewater utilities in Ecuador to
monitor, compare, and evaluate performance. The data is broken down into categories of
service so that operational, personnel, and financial performance could be compared among
Ecuadorian utilities and with utilities from throughout Latin America.

The results of the data will help the utility companies to develop a better understanding of the
various aspects of their performance and show them how they can improve and monitor the
provision of water and wastewater services.

Although the study made recommendations for each utility company individually, some
general trends were also evident. First, increased metering would improve consumption
information and reduce unaccounted for water, improving coverage to the service population.
Secondly, all utilities should institute thorough studies of operations and manpower in order
to bring about changes that will allow them to cover their operating expenses.

As Ecuador, and all of Latin America, urbanizes rapidly, infrastructure services entities need
to provide more services more efficiently. We hope that this study will help these utility
companies to serve a greater percentage of the Ecuadorian population in the best way
possible.

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

H. Robert Kramer
Acting Director
USAID Mission to Ecuador

William H. Yaeger
Director
USAID Regional Housing
and Urban Development Office for
South America





CONTENTS

ABOUT THE AUTHORS v
ACRONYMS vii
MAP ix
EXECUTIVE SUMMARY xi

1. INTRODUCTION 1

1.1 Purpose and Scope 1
1.2 Background and Methodology 1
1.3 Limitations 3
1.4 Selection of Indicators 4
1.5 Application of Indicators 4

2. SUMMARY DESCRIPTIONS AND OVERVIEW OF THIRTEEN
ECUADORIAN UTILITIES 9

2.1 Introduction 9
2.2 Description of Water Utilities 9

2.2.1 Empresa Municipal de Agua Potable y Alcantarillado
de Loja (EMAPA-Loja) 9

2.2.2 Empresa Municipal de Agua Potable de Quito (EMAP-Quito) . . 9
2.2.3 Empresa Provincial de Agua Potable del Guayas (EPAP-Guayas) 9

2.3 Description of Wastewater Utilities 10
2.3.1 Empresa Municipal de Alcantarillado de Quito (EMA-Quito) . . 10
2.3.2 Empresa Municipal de Alcantarillado de Guayaquil

(EMA-Guayaquil) 10
2.4 Description of Combined Service Utilities 10

2.4.1 Empresa Municipal de Agua Potable y Alcantarillado
de Azogues (EMAPAL-Azogues) 10

2.4.2 Empresa Municipal de Agua Potable y Alcantarillado
de Ibarra (EMAPA-Ibarra) 10

2.4.3 Empresa Municipal de Agua Potable y Alcantarillado
de Santo Domingo de los Colorados (EMAPA-Sto. Domingo) . 11

2.4.4 Departamiento Municipal de Agua Potable y Alcantarillado
de Riobamba (DMAPA-Riobamba) 11

2.4.5 Empresa Municipal de Agua Potable y Alcantarillado
de Ambato (EMAPA-Ambato) 11



2.4.6 Empresa Municipal de Agua Potable y Alcantarillado
de Manta (EMAPAM-Manta) 11

2.4.7 Empresa Municipal de Agua Potable y Alcantarillado
de Esmeraldas (EMAPYA-Esmeraldas) 12

2.4.8 Empresa Publica Municipal de Telefonos, Agua Potable
y Alcantarillado de Cuenca (ETAPA-Cuenca) 12

2.5 Overview of Survey Results 12
2.5.1 Operational Activities 12
2.5.2 Financial Activities 13
2.5.3 Personnel Activities 15

3. COMPARATIVE ANALYSIS 17

3.1 Introduction . 17
3.2 Analysis of Water Service Utilities 17

3.2.1 Operational Comparison 17
3.2.2 Financial Comparison 19
3.2.3 Staffing Comparison 19

3.3 Analysis of Sanitation Service Utilities 21
3.3.1 Operational Comparison 21
3.3.2 Financial Comparison 22
3.3.3 Staffing Comparison 22

3.4 Analysis of Combined Service Utilities 25
3.4.1 Operational Comparison 25
3.4.2 Financial Comparison 28
3.4.3 Staffing Comparison 30

4. CONCLUSIONS AND RECOMMENDATIONS 33

4.1 Conclusions 33
4.2 Recommendations 33

4.2.1 Water Utilities 34
4.2.2 Wastewater Utilities 34
4.2.3 Combined Service Utilities 35

REFERENCES 36



TABLES

1. Water and Waste water Utilities Participating in the Study 2
2. Selected Water and Wastewater Utility Performance Indicators 5
3.1 Operational Indicators for Water Service Utilities 18
3.2 Financial Indicators for Water Service Utilities 20
3.3 Staffing Indicators for Water Service Utilities 21
3.4 Operational Indicators for Sanitation Service Utilities 23
3.5 Financial Indicators for Sanitation Service Utilities 24
3.6 Staffing Indicators for Sanitation Service Utilities 25
3.7 Operational Indicators for Combined Service Utilities 26
3.8 Financial Indicators for Combined Service Utilities 29
3.9 Staffing Indicators for Combined Service Utilities 31

APPENDIXES

A. Individual Utility Profiles 37
B. Recommendations for Future Surveys 131
C. Utility Survey 135
D. Raw Survey Data 169

iii





ABOUT THE AUTHORS

John Gavin has a B.S. in engineering from Purdue University. He has worked on a number
of publications for WASH as an independent contractor. Mr. Gavin has experience in the
implementation of water and sanitation programs in Latín America and Africa.

Jonathan Darling is Assistant Task Manager at the Water and Sanitation for Health Project
(WASH). Prior to joining WASH, he worked for three years as a consultant with the Inter-
American Foundation. He holds a Master's Degree in Spanish and Latin American Studies
from the American University in Washington, DC, and a B.A. in Spanish from Wake Forest
University in Winston-Salem, North Carolina. His studies included semesters at the
Universidad de Salamanca in Spain and the Universidad de los Andes in Bogota, Colombia.

Roberto Carrion Game has been a consultant in urban planning and development since 1987.
Clients include USAID/Ecuador, USAID/E1 Salvador and IULA/CELCADEL. His experiences
also include positions as the Planner of Housing and Urban Development for CONADE and
Director of Planning for the National Housing Council in Ecuador. He holds a degree in
Architecture from the Universidad Central del Ecuador.

Robert Laport has been an independent consultant since 1986 performing analysis of public
entities and their performance, project design and evaluation, trade and investment promotion,
and privatization. Previously, Mr. Laport spent twenty-eight years as a commercial and
merchant banker working with developing countries. He has an M.P.A. (Public Policy
Analysis), a Bachelor of Foreign Trade, and an undergraduate B.A. in Economics.

Chris Stomberg holds a B.A. in Economics from the University of Massachusetts and worked
on his M. Phil in Economics at the George Washington University. He works for the World
Bank as a research consultant and is currently completing his Ph.D. in Economics at the
University of California, San Diego.





ACRONYMS

Water Service Utilities

EMAPA-Loja Empresa Municipal de Agua Potable y Alcantarillado de Loja

EMAP-Quito Empresa Municipal de Agua Potable de Quito

EPAP-Guayas Empresa Provincial de Agua Potable del Guayas

Sanitation Service Utilities

EMA-Quito Empresa Municipal de Alcantarillado de Quito

EMA-Guayaquil Empresa Municipal de Alcantarillado de Guayaquil

Combined Service Utilities

EMAPAL-Azogues

EMAPAL-Ibarra

EMAPA-Sto. Domingo

DMAPA-Riobamba

EMAPA-Ambato

EMAPAM-Manta

EMAPYA-Esmeraldas

ETAPA-Cuenca

Empresa Municipal de Agua Potable y Alcantarillado de Azogues

Empresa Municipal de Agua Potable y Alcantarillado de Ibarra

Empresa Municipal de Agua Potable y Alcantarillado de Santo
Domingo de los Colorados

Departamiento Municipal de Agua Potable y Alcantarillado de
Riobamba

Empresa Municipal de Agua Potable y Alcantarillado de Ambato

Empresa Municipal de Agua Potable y Alcantarillado de Manta

Empresa Municipal de Agua Potable y Alcantarillado de
Esmeraldas

Empresa Pública Municipal de Teléfonos, Agua Potable y
Alcantarillado de Cuenca

vii





MAP

Santo Domingo
de los

Colorados

\"?::4l '^^'•'^K^%&&:í:^ÍJS^^Sù^

•••'.v
:
':

 1
'

: ;
'

:
. ' S : - . ; . v -

1
; . : " : : ¡ v f i '

1
. ; : ' - "

1
 ! V

:
. • ' • • . • • • •

:
-'-" '• .'••: • . " ' . ' . ' i V ' V - '.-'

:
-

,50km 0

ix





EXECUTIVE SUMMARY

The purpose of the study was to develop a set of performance indicators for 13 Ecuadoran
utilities. A comprehensive questionnaire was designed to collect baseline data from which the
performance indicators were calculated. The profiled utilities revealed a wide range of
financial, technical, and personnel performance levels. The utilities covered in the survey
included three that provided water services, two that provided wastewater services, and eight
that provided both water and wastewater services. Only one of the utilities providing waste
water services included treatment facilities. The majority of wastewater services referred to
collection only.

Several utilities regard themselves as financially self-sufficient and present revenues in excess
of costs to support this finding. Yet, the majority of the data on the utilities showed a fairly
consistent pattern of government grants for capital projects and the probability of significant
government subsidies for operating costs. Most of the reported data appeared to indicate that
revenues from operations, i.e. water sales and connection fees, were not sufficient to cover
operating costs. Furthermore, under "costs" and "revenues," the questionnaire provided an
"other" category without requesting a description of these unspecified costs or revenues. Some
utilities showed more than 30 percent of costs or revenues or both under this item, suggesting
that such large sums for "revenues" included subsides from the central government.

The analysis revealed several weaknesses in the questionnaires and in the interpretation of the
questions by the utilities. In addition, there were gaps in the data provided and cases where
the information presented were in conflict. Lack of metering in a number of utilities raised
doubts about the reliability of estimates for both water production and consumption. Estimates
of the amounts of wastewater collected also frequently were questionable when compared with
reported water use. Many utilities reported very high rates of bill collection in one part of the
questionnaire and very high levels of accounts receivable in another.

Given these limitations on the data collected and analyzed, the principal objective of preparing
for each utility a profile to serve as the beginning of a time-series database to be updated
annually or as often as thought useful was realized. The 13 utility profiles are set out
individually in an annex to the study and are designed as stand-alone documents to be used
independently of each other.

The profiles covered current performance indicators for operational, financial and personnel
activities. This "time-slice" approach allows for the collection of information for one year only.
For example, no attempt was made to collect average data for several years that could have
concealed a peak or trough in the single-year information. This is the first effort for most of
these utilities, and they will undoubtedly make improvements to the survey as anomalies in
the questionnaires are identified and resolved.

The study also provides a limited comparative analysis of data between the utilities and
information drawn from published reports on a selection of performance indicators from Latin

xi



American and European utilities. Given the limitations on the database used to make the
comparative analysis, particular care is necessary in drawing conclusions from these results.

xii



Chapter 1

INTRODUCTION

1.1 Purpose and Scope

The purpose of this study was to develop performance indicators for 13 selected water,
wastewater, and combined water and wastewater utilities in Ecuador from data supplied by the
utilities themselves. The performance indicators cover operational, financial, and personnel
activities. Of the 13 utilities surveyed, three provide water services, two provide wastewater
services, and eight provide both.

The principal objective was to prepare a profile of each utility to serve as the beginning of a
time-series database to be updated annually or as often as thought useful. Salient features and
trends would be identified and monitored and would be used to evaluate utility performance.
The profiles are designed as stand-alone documents to be used independently of each other.
They are presented in Annex A.

A second objective was to compare utilities within each category of service, to the extent
possible. In addition to the information collected from the utilities, this comparative analysis
drew on published reports of a selection of performance indicators from Latin America and
Europe that provided benchmarks in interpreting the performance indicators presented.

1.2 Background and Methodology

The study proceeded in three phases: the development of questionnaires, the response to
these questionnaires by the utilities, and the analysis of the resultant data. Separate
questionnaires, with the functional differences between the utilities in mind, were developed
for the water utilities, wastewater utilities, and utilities providing combined service. The
questionnaires were designed to collect base data from which the performance indicators could
be calculated, and no attempt was made to solicit indicators directly from the utilities. For
example, they were not asked to estimate the percentage of unaccounted-for water.

Information was sought for the most recent year only, and no attempt was made to collect
average data for several years that could have concealed a peak or trough in the single-year
information. The data collected may or may not have represented an "average" year for each
of the utilities. The questionnaires, written in English and translated into Spanish, are shown
in Annex B.

The 13 utilities are listed in Table 1. The map (overleaf) shows their geographical location.
The survey was organized by USAID/Quito and RHUDO/SA and undertaken by a local
consultant with the assistance of ANEMAPA (The Association of Ecuadorian Water and Sewer
Utilities). Data were collected over a six-week period between mid-November 1991 and the
end of January 1992.



Table 1

WATER AND WASTEWATER UTILITIES PARTICIPATING IN THE STUDY

Utility

EMAPA-Loja

EMAP-Quito

EPAP-Guayas

EMA-Quito

EMA-Guayaquil

EMAPAL-Azogues

EM APA-I barra

EMAPA-Sto.
Domingo

DMAPA-Riobamba

EMAPA-Ambato

EMAPAM- Manta

EMAPYA-
Esmeraldas

ETAPA-Cuenca

Service
Provided

Water

Water

Water

Wastewater

Wastewater

Water

Wastewater

Water

Wastewater

Water
Wastewater

Water

Wastewater

Water

Wastewater

Water

Wastewater

Water

Wastewater

Water
Wastewater

Service Area

Canton Loja

Canton Quito and
Rural Areas

Guayas Province

Canton Quito

Guayaquil City and
Rural Areas

Canton Azogues

Canton Ibarra

City of Sto. Domingo

City of Riobamba

City of Am bato

Canton Manta, Monte
Cristi, and portion of
Canton Sta. Ana

Canton Manta

City of Esmeraldas

Canton Cuenca and
Rural Areas

Km2

26

492

20,502

188

236

8

8

22

17

30

25

19

14

10

No Data

30

30

18

3,129

Population in
Service Area

145,000

1,239,000

2,515,600

1,300,000

1,570,400

29,500

24,000

94,600

85,200

115,000

120,000

115,000

125,000

125,000

135,000

89,100

173,500

173,500

331,000



The consultant convened a start-up meeting with senior representatives of the utilities and
interviewed the manager of each utility in the course of the survey to ensure assistance in the
data collection by securing nominated individuals in each utility to provide information. Annex
C presents recommendations for improving the questionnaires for future surveys.

The analysis of the survey data and the preparation of this report were completed in
Washington, DC. Supporting information from the World Bank's Infrastructure and Urban
Development Department1 was used to augment the comparative analysis.

1.3 Limitations

One of the original intentions was to correlate the quality of public health with the provision
of water and/or waste water services. Since most utilities provided very little information to
permit this, the study was unable to develop public health indicators.

The analysis revealed several weaknesses in the questionnaires and in the interpretation of the
questions by the utilities. In addition, there were gaps in the data provided and cases where
the data were in conflict. Lack of metering raised doubts about the reliability of estimates for
both water production and consumption. Estimates of the amounts of wastewater collected
also frequently were questionable when compared with reported water use.

Several anomalies were apparent in the responses. Under "costs" and "revenues," the
questionnaire provided an "other" category without requesting a description of what these
"other" costs or revenues were. Some utilities showed more than 30 percent of costs or
revenues or both under this head, suggesting that such large sums for "revenues" included
subsidies from the central government.

The questionnaires called for data on interest payments but not on the repayment of principal.
These payments may have been included in the "other" cost category in some cases. The lack
of usable information on total debt repayments made it impossible to calculate some important
indicators.

Many utilities reported very high rates of bill collection in one part of the questionnaire and
very high levels of accounts receivable in another.

Several utilities regarded themselves as financially self-sufficient and presented revenues in
excess of costs to support that assertion. Yet, the data showed a fairly consistent pattern of
government grants for capital projects and the probability (perhaps hidden in the "other"
category) of significant government subsidies for operating costs. Most of the reported data
appeared to indicate that revenues from operations were not sufficient to cover operating
costs.

"Management and Operational Practices of Municipal and Regional Water and Sewerage
Companies in Latin America and the Caribbean," Infrastructure and Urban Development
Department, The World Bank, Guillermo Yepes, January 1990.



These limitations must be kept in mind in reviewing the results of the study. This is a first effort
for most of these utilities, and they will undoubtedly make improvements in subsequent years
as these anomalies and questions are brought to their attention. Particular care must be taken
in using the indicators to make comparisons.

1.4 Selection of Indicators

The performance indicators are arranged under the three areas of utility activities: operational,
financial, and personnel. The least specific indicators were the most easily extracted from the
respondents. As the indicators became more specific, fewer utilities were able to provide the
base data. Table 2 lists possible indicators and their descriptions; not all of them were used in
the study. Table 3 presents definitions of the financial terms used in developing the indicators.

1.5 Application off Indicators

The indicators should be used with circumspection to characterize a utility or group of utilities.
Invariably the base data portray an incomplete picture of operations because they exclude
contributing factors that are not readily quantifiable.

Furthermore, indicators can only be as good as the base data from which they are derived.
Some of the problems with the data have already been described. Not all the indicators listed
in Table 2 were applied to all 13 utilities. Aside from the fact that certain indicators are service
specific, not all the utilities did or could provide the data required for the extraction of each
indicator. In some cases where data were insufficient or questionable, estimates were made.
In other cases, data were deemed too unreliable to use at all.



Table 2

SELECTED WATER AND WASTEWATER UTILITY PERFORMANCE INDICATORS

OPERATIONAL INDICATORS

Total Population Density

Coverage in Service Area

Percent Metered Production

Water Production per Connection

Unaccounted-for Water (UFW)

Served Population Connected

Percent of UFW

Percent Metered Connections

Percent Metered Consumption

Consumption per Capita Served

Consumption per Water Connection

Meters of Pipeline per Connection

Persons per Connection

PERSONNEL INDICATORS

Employees per 1000 Connections

Employees per 1000 Persons Served

Water Production per Employee

Wastewater Collection per Employee

Ratio of Pers. Costs to Oper. Costs

HEALTH

Infant Mortality

Description

Total Population in Service Area/Sq.Km. of Service
Area

Population Served by Utility/Total Population in
Service Area

Metered Production/Total Production (m3)

Total Production (m3/day)/Number of Water
Connections

Total Production/Total Consumption (m3)

Persons Served Directly by Pipeline/Total
Population in Service Area

UFW^Total Production (m3)

Metered Connections/Total Connections

Metered Consumption/Total Consumption (m3)

Total Consumption (lrters/day)/Populat¡on Served

Total Consumption/Water Connections

Total Length (meters) of Distribution Piping/Total
Number of Connections

Persons Served Directly by Pipeline/Total No. of
Connections

Description

No. of Employees/1000 Connections

No. of Employees/1000 Population Served

Water Production/No, of Employees

Wastewater Collected/No, of Employees

Personnel Costs/Operating Costs

Description

No. of Infant Deaths/1000 Live Births



FINANCIAL INDICATORS

Oper. Rev. per Capita Served

Oper. Rev. per m3 Produced

Total Revenue per Capita Served

Operating Revenue per Connection

Total Revenue per Connection

Ratio of Oper. Rev. to Total Prod.

Oper. Rev. Billed per m3 Water

Operating Costs1 per Capita Served

Oper. Surplus (Loss) per Capita
Served

Total Costs2 per Capita Served

Total Surplus (Loss) per Capita Served

Operating Costs per Connection

Total Costs per Connection

Operating Costs per m3 Water Produced

Operating Costs per m3 Water Billed

Debt Service4 as percent of Oper. Revenues

Fixed Assets5 per Capita Served

Quick Ratio

Current Ratio

Working Ratio

Operating Ratio

Cash Coverage of Total Costs(Days)

Cash and Accounts Receivables9

Coverage of Total Costs (Days)

Asset Turnover
Average Collection Period (Days)

Description

Operating Revenue/Population Served

Annual Oper. Rev./Water Production (m3/year)

Total Annual Revenue/Population Served

Annual Operating Revenue/No, of Connections

Total Annual Revenue/No, of Connections

Annual Oper. Rev./Total Water Production (mVday)

Annual Oper. Rev./Billed Water Production
(m3/year)

Operating Costs/Population Served

(Oper. Rev.-Oper. Costs)/Population Served

Total Costs/Population Served

(Total Revenues a-Total Cost)/Population Served

Operating Costs/No, of Connections

Total Costs/No, of Connections

Annual Oper. Costs/Total Water Production
(m3/year)

Annual Operating Costs/Total Water Billed
(m3/year)

Debt Service/Operating Revenues

Fixed Assets/Population Served

Liquid Assets'/Current Liabilities7

Current Assets'/Current Liabilities

Operating Costs/Operating Revenue

Total Costs/Total Revenues

Cash Assets/(Total Costs/365)

Liquid Assets/(Total Costs/365)

Total Revenue/Total Assets10

Accts.Rec.TurnoverAAnnual Billed Rev./365)



ENDNOTES FOR TABLE 2

V. Operating Cotte - Sum of all costs expanded for (1 ) mataríais, energy chemicals and parts, (2) contracts for services and repairs,
(3) personnel, and (4) taxes. Operating costs do not include depreciation or the costs of capital construction projects, including
debt service for such projects

2. Total Costs — Sum of operating costs, debt service«, and any other costs not directly related to the utility's operations.
Depreciation should be considered separately since it does not require a current expenditure

3. Total Revenues - Sum of operating revenues and income from grants, subsidies, or other sources not directly related to ths
provision of the utility's services

4. Debt Service - Payments of principal and interest on loans

5. Fixed Assets = Present value of the utility's physical assets

6. Liquid Assets - Sum of cash on hand and debts owed to the utility, including accounts receivable

7. Currant Liabilities — Credit extended to the authority, including long* end short-term loans, and accounts payable

8. Current Assets m Liquid assets plus the value of Inventory of parts and materials

9. Account« Receivable - Money owed to the utility, usually for services billed but for which income has not yet been received

10. Total Assets « Sum of fixed assets, current assets, and work in progress'

* Work in Progress • Value of works under construction but not yet completed





Chapter 2

SUMMARY DESCRIPTIONS AND OVERVIEW
OF THIRTEEN ECUADORIAN UTILITIES

2.1 Introduction

The 13 utilities in this study are located in different parts of the country, and the areas they
serve range from a single town or city to an entire province. This chapter briefly describes each
utility, and summarizes the findings that apply to the operational, financial, and personnel
activities of all of them. Detailed information on each utility can be found in Annex A.

2.2 Description of Water Utilities

2.2.1 Empresa Municipal de Agua Potable y Alcantarillado de Loja
(EMAPA-Loja)

The name does not clearly define EMAPA-Loja, as it is a utility providing only water service
to the canton of Loja, an area of 26 km2 with a population of 145,000. The service reaches
110,000 inhabitants, or 76 percent of the total population. EMAPA-Loja employs 134 full-time
staff and produces an estimated 23,750 m3 of water per day.

2.2.2 Empresa Municipal de Agua Potable de Quito (EMAP-Quito)

EMAP-Quito provides service to the canton of Quito and the surrounding rural regions, a total
service area of 492 km2. It reaches 1,067,700 inhabitants, or 86 percent of the total
population of 1,239,000 in its service area. EMAP-Quito employs 1,881 full-time staff and
produces an estimated 426,600 m3 of water per day.

2.2.3 Empresa Provincial de Agua Potable del Guayas (EPAP-Guayas)

EPAP-Guayas provides service to Guayas province, an area of 20,500 km2. It reaches
1,517,600 inhabitants in a total population of 2,515,500 in its service area, which represents
60 percent service coverage. EPAP-Guayas employs a full-time staff of 1,462 and produces
an estimated 440,000 m3 of water per day.



2.3 Description of Wastewater Utilities

2.3.1 Empresa Municipal de Alcantarillado de Quito (EMA-Quito)

EMA-Quito provides service to the canton of Quito, an area of 188 km2 and a population of
1,300,000, and covers 1,000,000 inhabitants, or 77 percent of the total population. It
employs a full-time staff of 357 and reportedly collects an estimated 18,000 m3 of wastewater
per day. (This volume appears to be very low, representing a per capita wastewater flow of
only 26 lpcd for the 700,000 people said to be directly connected to the sewer system
compared with the per capita water consumption of 220 lpcd reported by the Quito water
utility.)

2.3.2 Empresa Municipal de Alcantarillado de Guayaquil (EMA-
Guayaquil)

EMA-Guayaquil provides service to the city of Guayaquil and the surrounding rural regions,
an area of 235 km2 and a population of 1,570,400. It covers 1,050,000 inhabitants, or 67
percent of the total population. EMA-Guayaquil employs a full-time staff of 650 and collects
an estimated 140,900 m3 of wastewater per day.

2.4 Description of Combined Service Utilities

2.4.1 Empresa Municipal de Agua Potable y Alcantarillado de Azogues
(EMAPAL-Azogues)

EMAPAL-Azogues provides service to the canton of Azogues over an area of 8 km2, with a
water service population of 29,500 and sanitation service population of 24,000. It achieves
a water service coverage of 89 percent or 26,280 inhabitants, and sewer service coverage of
75 percent or 18,000 inhabitants. EMAPAL- Azogues employs a full-time staff of 56, produces
an estimated 6,900 m3 of water per day, and collects an estimated 4,000 m3 of wastewater
per day.

2.4.2 Empresa Municipal de Agua Potable y Alcantarillado de Ibarra
(EMAPA-Ibarra)

EMAPA-Ibarra provides service to the canton of Ibarra, with areas of 22 km2 and 17 km2 for
water and sewer service, respectively, with populations of 94,600 inhabitants in its water
service area and 85,200 inhabitants in its sewer service area. The utility has a water service
coverage of nearly 100 percent or 94,100 inhabitants, and sewer service coverage of 87
percent or 74,300 inhabitants. EMAPA-Ibarra employs a full-time staff of 144, produces
32,000 m3 of water per day, and collects an estimated 27,200 m3 of wastewater per day.
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2.4.3 Empresa Municipal de Agua Potable y Alcantarillado de Santo
Domingo de los Colorados (EMAPA-Sto. Domingo)

EMAPA-Sto. Domingo provides service to the city of Santo Domingo de los Colorados, with
a service area of 30 km2 and a population of 115,000. The utility has a water service coverage
of 63 percent serving 72,600 inhabitants, and a sewer coverage of 42 percent or 48,200
inhabitants. EMAPA-Sto. Domingo employs a full-time staff of 92, produces an estimated
21,200 m3 of water per day, and collects an estimated 16,900 m3 of wastewater per day.

2.4.4 Departamiento Municipal de Agua Potable y Alcantarillado de
Riobamba (DMAPA-Riobamba)

DMAPA-Riobamba provides service to the city of Riobamba, with a water service area of 25
km2 and sewer service area of 19 km2. The utility extends water service to 114,000 out of a
total of 120,000 inhabitants, or a coverage of 95 percent. Sewer service is provided to 90,000
out of a total of 115,000 inhabitants, or a coverage of 78 percent. DMAPA-Riobamba
employs a full-time staff of 80, produces an estimated 50,000 m3 of water per day, and
collects an estimated 17,500 m3 of wastewater per day.

2.4.5 Empresa Municipal de Agua Potable y Alcantarillado de Ambato
(EMAPA-Ambato)

EMAPA-Ambato provides service to the city of Ambato, with a service area of 14 km2 and a
population of 125,000. Water service reaches 109,000 inhabitants, or 87 percent coverage,
and sewer service is extended to 76,300, or 61 percent coverage. EMAPA-Ambato employs
a full-time staff of 285, produces an estimated of 50,500 m3 of water per day, and collects an
estimated 35,000 m3 of wastewater per day.

2.4.6 Empresa Municipal de Agua Potable y Alcantarillado de Manta
(EMAPAM-Manta)

EMAPAM-Manta provides water service to the cantons of Manta and Monte Cristi, and a
portion of the canton of Santa Ana. The size of the service area was not indicated but it has
a population of 135,000. Water service coverage is reported at 100 percent. Sewer service
is provided to the canton of Manta only, with a service area of 30 km2 and a population of
89,000. Coverage is extended to 59,100 inhabitants, or 66 percent of the population.
EMAPAM-Manta employs a full-time staff of 218, produces an estimated 19,500 m3 of water
per day, and collects an estimated 5,000 m3 of wastewater per day.
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2.4.7 Empresa Municipal de Agua Potable y Alcantarillado de Esmeraldas
(EMAPYA-Esmeraldas)

EMAPYA-Esmeraldas provides service to the city of Esmeraldas, with a service area of 30 km2

and a population of 173,500. The utility extends water service to 104,000 inhabitants (60
percent coverage) and sewer service of 50,700 inhabitants (29 percent coverage). EMAPYA-
Esmeraldas employs a full-time staff of 145, produces an estimated 12,000 m3 of water per
day, and collects an estimated 8,400 m3 of wastewater per day.

2.4.8 Empresa Publica Municipal de Telefonos, Agua Potable y
Alcantarillado de Cuenca (ETAPA-Cuenca)

ETAPA-Cuenca provides service to the canton of Cuenca and the surrounding rural regions,
encompassing an area of 3,129 km2 and a population of 331,000. The utility achieves a 73
percent coverage in water service and a 57 percent coverage in sewer service, extending
service to 240,000 and 188,600 inhabitants, respectively. ETAPA-Cuenca produces an
estimated 105,400 m3 of water per day and collects an estimated 79,400 m3 of wastewater
per day. The number of full-time staff was not specified.

2.5 Overview of Survey Results

2.5.1 Operational Activities

Despite the diversity in the sizes of service areas, the populations served, and the level of
services provided, the utilities surveyed share certain operational characteristics and also offer
lessons from their diversity. The following are the study's principal operational findings:

• Service areas ranged from eight km2 to 20,000 km2 and populations covered from
29,000 to 2.5 million, with four covering more than 1 million, seven from 100,000
to 300,000, and two under 100,000.

• Eight of the 11 utilities providing water serve at least 70 percent of the people in their
service area, and six serve over 85 percent. None serve less than 60 percent.

• As expected, coverage is much lower for the 10 utilities providing wastewater service.
Only five serve at least 70 percent, and three serve less than 60 percent.

• The questionnaires did not ask, nor did the utilities provide, any information on how
the reported quantities of wastewater collected and billed were determined. It is
probable that these quantities are estimates rather than measurements of flow.

• Very few of the 11 utilities providing water service meter the water they produce. Ten
of the 11 reported 66 percent or more of their connections were metered, four
claimed 85-90 percent, and three claimed 100 percent. One said it had no meters.
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The questionnaire did not ask for nor did the utilities provide any data on the
percentage of meters functioning properly.

Despite the apparent widespread metering of customers, most utilities reported that
"total consumption" (block 13 on the questionnaire) was greater than "billed water
production" (block 8). This suggests that the first amount is often an estimate based
on assumed use per connection, while the second is a more accurate amount
accounted for out of total production.

Unaccounted-for water was a fairly serious problem for almost all utilities, ranging from
about 25 percent to 60 percent, with a median of 35 percent. Lack of master metering
of production sources and the likelihood of exaggerated estimated consumption lead
to the conclusion that the actual figures may be even higher.

Interestingly, the data for meters of pipeline per connection were reasonably uniform.
Seven of the nine responding reported from eight to 12 meters per connection, one
small utility reported five, and Guayas, which serves the entire province, reported 40
meters.

Another fairly consistent response concerned the number of persons served per water
connection. Excluding the high of 9.6 and the low of 4.5 reported by two of the 11
utilities, the figure ranged from 5.0 to 7.4, with an average of 6.4. Eight of the 11
utilities were within 20 percent of the average.

Per capita water production and consumption varied widely. Production produced
ranged from 115 lpcd to 460 lpcd, with four of the 11 utilities reporting over 400 lpcd
and two under 200 lpcd. The median was 320 lpcd. Based on water billed to
customers, per capita consumption ranged from 70 lpcd to 255 lpcd, with a median
of 210 lpcd.

Per capita wastewater flows were calculated from the reported amounts collected and
the estimated population with sewer connections and ranged from 26 lpcd to over 400
lpcd. Of the 10 utilities providing wastewater service, seven reported collections equal
to or greater than the per capita water consumption. Infiltration and storm water could
account for part of this, but five reported flows 50 percent or more above water use.
Excluding the one extremely low figure, five had flows from 85 lpcd to 220 lpcd, and
four from 350 lpcd to 450 lpcd.

Only one of the utilities providing wastewater service treats the wastewater collected.

2.5.2 Financial Activities

Not surprisingly, the financial picture was even more diverse, and the reported data contained
more anomalies. In almost all cases it was difficult to determine the extent of government
grants for capital works and subsidies for operating costs, and to interpret the information
supplied. One example was the relatively large amounts for both revenues and costs shown
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by several utilities in the "other" category. These deficiencies should be borne in mind in
reviewing the following financial information about the utilities.

• Operating revenues are defined as income from the sale of services (water supplied,
wastewater collected, fees for connections, and other service-related charges). Twelve
utilities (one provided no financial data) reported operating revenues that ranged from
29 percent to 100 percent of total revenues. Three were above 90 percent, and two
were 30 percent or below. The remaining seven ranged from 59 percent to 80
percent, with a median of 71 percent. There was no significant difference between
those providing only water and those providing combined services, but the two large
utilities providing only wastewater services averaged only 45 percent.

• Operating costs are defined as expenditures on materials, energy, chemicals and
equipment, labor, contracts for services, and other outlays related to operations.
Contracts for services were difficult to identify, and some of the reported contract costs
were large enough to suggest that they covered construction costs. Where they could
be identified, depreciation, construction, and debt service costs were excluded from
operating costs.

• Excluding the highs and lows, operating revenues covered from 59 percent to 77
percent of operating costs, with a median of 75 percent. (The highs were 99 percent
and 110 percent, the lows 23 percent and 38 percent). On the other hand, when
comparing total revenues and total costs, the balance sheets improved considerably:
the ratio of revenues to costs now ranged from a low of 65 percent to a high of 124
percent. Six of the utilities reported a surplus, and two reported reaching 95 percent
of that goal.

• On average, the 12 utilities reported a modest surplus of total revenues over costs, but
operating revenues covered only about 70 percent of these costs. The sources of the
additional revenues were not identified, but the magnitude of these revenues appears
to indicate that they were probably government subsidies. Ten utilities, in a self-
assessment, admitted that they had not achieved the goal of financial self-sufficiency,
and the total revenues of five of these exceeded their costs, which supports the
assumption that most utilities are receiving operating subsidies, a fact confirmed in the
assessment.

• The two utilities providing only wastewater service are in the large cities of Quito and
Guyaquil. Both reported revenues in excess of total costs. However, based on data
submitted, revenues from service amounted to only 30 percent for Quito and 59
percent for Guyaquil, suggesting that both are heavily subsidized.

• The data show considerable inconsistencies between collections for services billed and
accounts receivable. The responses for rate of collection ranged from 50 percent to
over 100 percent, with a median response of 85 percent. Accounts receivable,
expressed as a percentage of operating revenues, ranged from less than 1 percent (4
days) to over 300 percent (over 1,000 days). Even discounting the two highest and
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lowest responses, the data ranged from 20 percent (73 days) to 75 percent (274 days)
for the 10 utilities. Further, the correlation between the two factors was poor. Several
utilities reporting collection rates around 90 percent reported accounts receivable of
over 70 percent of operating revenues. Conversely, the two utilities reporting less than
1 percent for accounts receivable showed collection rates of 60 percent to 70 percent.
Few reported collection rates that seemed consistent with accounts receivable.

Eight utilities provided data on estimated water consumption and operating costs and
revenues, defined earlier, but the data did not always permit unambiguous
determinations of these financial indicators. The value of operating revenues per m3

of water consumed was judged to range from S21/m3 to S165/m3. The median was
S43/m3.

For the same eight utilities, the value of operating costs per m3 ranged from S49/m3

to S226/m3, with a median of S82/m3. Only two of the eight had operating revenues
adequate to meet operating costs. The others reported operating revenues that only
covered from 23 percent to 78 percent of their costs, with a median (exclusive of the
two who met their costs) of 64 percent.

2.5.3 Personnel Activities

One yardstick of operational efficiency is the number of employees per 1,000 connections.
Utilities in developed countries typically have levels of about five because of high labor costs
and the availability of expensive labor-saving equipment. At the other end of the spectrum,
in countries that have low labor costs and less sophisticated equipment, levels may exceed 25.
Comparisons are most valid among utilities in the same country or region.

• As noted earlier, the 13 utilities differ widely in size and type of services provided.
Calculations were based on the number of full-time employees reported. Even if some
of the utilities use contract employees to augment their staff, this was not considered
a significant factor. For those utilities providing combined services, the total number
of connections or accounts for both water and waste water were used. These utilities
reported water connections at a consistent level of 50 percent to 60 percent of the
total.

• Utilities providing combined services should benefit from an economy of scale, and the
number of employees per total connections (water and sewer) generally should be
lower than for those providing only water or wastewater service.

• Total number of employees ranged from 56 to 1,881, with a median of 180. The
three utilities providing only water service had the highest levels, at 9.6, 12.0 and 12.5
per 1,000 connections. The two utilities providing only wastewater service had levels
of 1.8 and 6.5 per 1,000 connections. The figure of 1.8/1,000, for EMA-Quito, is so
low as to raise questions about the data provided, and probably should be disregarded.
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Three of the combined utilities also had surprisingly low levels from 2.0 to 4.8/1,000.
The median for the remaining combined utilities was 7.3, which appears more realistic.

Calculations of personnel costs in millions of sucres (MS) per employee per year,
based on the number of full-time employees reported by 11 utilities, showed the two
highest levels of MS4.1 and MS4.5 for the Quito and Guayaquil wastewater utilities.
This is not too surprising since labor costs are always higher in large cities, and
frequently (but by no means always) higher for wastewater workers. For the six
combined utilities in this comparison, costs ranged from MS1.1 to MS2.7, with an
average of MSI.8.

Results from the three utilities providing only water services were surprising. Loja, the
smallest, showed the lowest figure for all eleven, MS1.0. Quito showed MS2.4, or
slightly more than half the figure for the other large city utilities, and only marginally
above the median for the combined utilities. Guayas, which serves an entire province,
showed a figure of MS3.3.
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Chapter 3

COMPARATIVE ANALYSIS

3.1 Introduction

In this comparative analysis of the 13 utilities, the main source of additional information is a
World Bank report that contains operational data and indicators from well-run utilities in Latin
America and Europe and compares five Latin American utilities (LAU) and four European
utilities (EUR-U)2. The indicators from these utilities were included as averages in the
comparative analysis of the 13 Ecuadorian utilities.

3.2 Analysis of Water Service Utilities

3.2.1 Operational Comparison

Table 3.1 lists the operational indicators used in the analysis.

EMAP-Quito is the most successful of the water utilities in coverage,3 providing service to 86
percent of the population in its service area, compared with 76 percent by EMAPA-Loja and
60 percent by EPAP-Guayas. EMAP-Quito's coverage approaches that of the well-run LAU
utilities at 92 percent. EPAP-Guayas's extensive service area, more than 40 times that of
EMAP-Quito, could partly explain its poor showing.

High-density service areas would require less piping per service connection, as seen in the
indicator for pipe length per connection. EPAP-Guayas, with the lowest population density,
has the highest at 39.5 m of pipe per connection. EMAPA-Loja and EMAP-Quito, with pipe
length per connection of 11.1 m and 11.0 m, respectively, compare well with the LAU
average.

Unaccounted-for water (UFW) was generally higher than the LAU average of 34 percent with
the exception of EMAPA-Loja, which, with the highest population density of 5,577
people/km2, has the lowest figure for UFW at 30 percent. EPAP-Guayas, with the lowest
population density of 123 people/km2, has the highest UFW figure at 60 percent.

The production (m3/connection/day) of the utilities is high, at 2.1 for EMAPA-Loja and 2.9
for both EMAP-Quito and EPAP-Guayas, compared with the LAU and EUR-U averages of
1.7 and 1.3 m3, respectively. The consumption figures (m3/connection/day) are also higher
than the LAU and EUR-U averages.

2 See World Bank report, Guillermo Yepes, Jan. 1990, pp. 21-23.

3 Utility water service coverage is the percentage of the total population in the service area that
receives water service by direct connection or other unspecified means.
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Metered connections for all three utilities are lower than the LAU average. These utilities, it
must be remembered, are considered the most progressive in Latin America.

Table 3.1

OPERATIONAL INDICATORS FOR WATER SERVICE UTILITIES

UTILITY

POPULATION
DENSITY

COVERAGE IN
SERVICE AREA

PIPE LENGTH
(MI/CONNECTION

PRODUCTION
(M3/CONN/DAY)5

UFW

METERED
CONNECTIONS

CONSUMPTION
(CONN)
M3/CONN/DAY)

EMPA-
LOJA

5,577

76%

11.1

2.1

30%

88%

1.49

EMAP-
QUITO

2,518

86%

11.0

2.9

45%

66%

1.57

EPAP-
GUAYAS

123

60%

39.5

2.9

6 1 %

70%

1.12

AVG.
LAU

N/A4

92%

9.9

1.7

34%

93%

1.06

AVG.
EUR-U

N/A

100%

N/A

1.3

17%

100%

1.04

4 Indicators for the LAU and EUR-U not calculated in the WB report and indicators unavailable
for the Ecuadorian utilities, because of insufficient data are denoted by N/A.

5 The WB indicators on production, consumption, and unaccounted for water (UFW) are
monthly figures divided by 30, to correspond to the daily figures used in this study.
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3.2.2 Financial Comparison

The financial indicators derived for this analysis arc shown in Table 3.2.

Total revenue, total cost, and total profit or loss for the three utilities reflect the best and the
worst performance of the two large firms and a moderately good performance of the small
firm. EMAP-Quito has the best results, appears to be the best managed, and may serve as a
model for the others. EPAP-Guayas appears to be the least profitable and least efficient.

Comparing per capita operating revenues to operating cost, EMAP-Quito is profitable,
EMAPA-Loja produces a moderate deficit, and EPAP-Guayas produces a severe deficit. The
difference between water produced and billed for EMAP-Quito is 85 percent, for Guayas it is
205 percent.

The working and operating ratios for EMAP-QUITO are both in a satisfactory range below 1.0.
For EPAP-Guayas, they are both well over 1.0, indicating cause for concern. For EMAPA-
Loja, the operating ratio is below, but the working ratio is above, 1.0, showing the effect of
non-operating revenue on the equation.

Balance sheet analysis shows a satisfactory picture for all three companies. Liquidity is
satisfactory but the collection of accounts receivable needs to be improved. The relationship
of fixed assets to the service coverage could not be determined. However, expansion of the
physical plant is much larger at EMAP-Quito than at the others, and reflects a current
commitment to improving the scope of its service.

3.2.3 Staffing Comparison

The most notable difference here is that EMAP-Quito and EPAP-Guayas, with 1,881 and
1,462 employees, respectively, dwarf EMAPA-Loja, with only 134 (Table 3.3).

Interestingly, the figures for full-time employees per 1,000 population served and for full-time
employees per 1,000 connections are relatively close. Even more revealing is that EMAPA-
Loja and EMAP-Quito have almost identical figures for employees per 1,000 connections.
EPAP-Guayas appears to make the most efficient use of personnel until contract costs as a
percentage of operating costs are considered. An accurate analysis of this utility is not possible
without more information about the nature and purpose of its contract expenditures.
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Table 3.2

FINANCIAL INDICATORS FOR WATER SERVICE UTILITIES

POPULATION SERVED (W)

PERCENTAGE SERVED (W)

FINANCIAL OPERATIONS

TOTAL REVENUE PER CAPITA1

TOTAL COST PER CAPITA

TOTAL PROFIT (LOSS) PER CAPITA

OPERATING REVENUE PER CAPITA

OPERATING COST PER CAPITA

OPER. PROFIT (LOSS) PER CAPITA

OPER. REVENUE/CONNECTION

OPER. REVENUE/M3 PRODUCED

OPER. REVENUE/M3 BILLED

OPERATING COST/CONNECTION

OPERATING COST/M3 PRODUCED

OPERATING COST/M3 BILLED

OPERATING RATIO

WORKING RATIO

BALANCE SHEET

QUICK RATIO3

CURRENT RATIO4

CASH COVERAGE TOT. COST (days)

CASH + REC. COVERAGE (days)

ASSET TURNOVER6

A/C REC. TURNOVER

AVG. COLLECTION PERIOD (days)

WORK IN PROGRESS/TOT. POP.

FIXED ASSETS/POP.SVD.

110,000

76

S 2.9092

S 2,882

S 27

S 2,013

S 2,882

(S 869)

S19,810

S 25.5

S 36.5

S28.364

36.6

52.2

0.99

1.43

EMAP-
QUITO

1,067,742

86

EPAP-
QUAYAS

1,517,559

60

S10,229

S 8,274

S 1,955

S 6,985

S 6,366

S 619

849,764

S 47.9

S 87.0

545,354

S 43.6

S 79.3

0,81

0.95

S 7,285

S11.199

(S 3,914)

S 6,779

S 9,286

(S 2,507)

S67.751

S 64.0

S 195.5

592,839

S 87.7

S 267.9

1.54

1.62

13.6

18.5

1.2

173

0.81

2.15

170

S 841

S 636

2.12

3.22

81

307

N/A

1.99

183

S80.707

N/A

2.43

10.21

24

117

0.24

2.57

142

S 2,974

S 9,977
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Table 3.3

STAFFING INDICATORS FOR WATER SERVICE UTILITIES

FULL-TIME EMPLOYEES

PART-TIME EMPLOYEES

EMPLOYEES PER 1,000 POP. SERVED

EMPLOYEES PER 1,000 CONNECTIONS

WATER PRODUCED PER EMPLOYEE (M3/DAY)

WATER BILLED PER EMPLOYEE (M3/DAY)

PERSONNEL COSTS/OPERATING COSTS

CONTRACTOR COSTS/OPERATING COSTS

EMAPA-
LOJA

134

0

1.2

12

177

124

43.2%

2.5%

EMAP-
QUITO

1,881

0

1.8

12.6

227

125

67%

N/A

EPAP-
GUAYAS

1,462

0

1.0

9.6

301

99

34%

48%

3.3 Analysis of Sanitation Service Utilities

3.3.1 Operational Comparison

Table 3.4 lists the and indicators used in the operational analysis of the sanitation service
utilities. EMA-Guayaquil serves a slightly larger area and service population than EMA-Quito.
Population densities of the two service areas are very close, EMA-quito with 6,922
people/km2 and EMA-Guayaquil with 6,683 people/km2. The two utilities serve population
of nearly identical size, 1,000,000 and 1,050,000, respectively.

EMA-Quito is more successful in overall coverage, providing service to 77 percent of the
population. However, EMA-Guayaquil does better than EMA-Quito in sewer service with
coverage of 56 percent of total population.

The numbers and types of connections differs greatly. EMA-Quito has 200,000 connections,
made up of 160,000 pipe connections, 16,000 truck accounts (septic tanks), and 24,000
other accounts. EMA-Guayaquil has only 100,182—all of which are considered pipe
connections. (The utility did not submit data on other types of connections or accounts.)
EMA-Quito serves 5 people, and EMA-Guayaquil 10.5 people, per connection.

Per capita - per capita served
Amounts expressed in sucres
Cash + receivables/current liabilities
Current assets/current liabilities
Total revenue/total assets
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The most significant difference between the two utilities is in the amount of sewage collected.
EMA-Quito collects 18,016 m3, or 0.09 mVconnection, per day and EMA-Guayaquil collects
140,900 m3 or 1.41 mVconnection, per day.

EMA-Guayaquil is the only one of the utilities providing sanitation or combined service that
treats sewage, subjecting 80 percent of what is collected to preliminary treatment by
oxygénation and diffusion. The utility reports that a fraction of this 80 percent is subjected to
further treatment. Three percent is taken through primary treatment; 3 percent through
secondary treatment; and 14 percent through tertiary treatment as the final stage.

3.3.2 Financial Comparison

The financial statistics are set out in Table 3.5. Both utilities operate at a profit. Quito's profit
margin of 17.7 percent is higher than Guayaquil's of 7.4 percent. Both, however, have
operating deficits, Quito's at 163 percent of operating revenues being substantial. It reported
total revenues of S3,289 million and operating revenues of S996 million, a gap that non-
sewer-related income of S136 million does not begin to fill. Guayaquil's sewer sales revenues
plus non-sewer-related revenues account for total revenues. Its operating deficit is 51 percent
of operating revenues. The operating costs of both utilities are very much in line on the basis
of population served.

Statistics relating to revenues and costs per connection are skewed because of a major system
difference. Quito has 200,000 connections to service a population of 1,000,000, while
Guayaquil has only 100,182 to service a population slightly larger. Quito's revenues per
connection of S4.980 are about a third of Guayaquil's 517,867, and its costs per connection
of 513,130 compared with Guayaquil's S27,131 also reflect this difference. Given the
difference in configuration, comparative connection revenues and costs may not be significant.

The balance sheets of the two utilities do not offer a meaningful comparison. Guayaquil has
S5,855 million in accounts receivable, about 70 percent more than total revenue, a figure that
must include a capital transfer from government or some other non-operational source because
it is too large to be only from sanitation service sales. The other anomaly is the low fixed asset
figure of S252 million for Guayaquil compared with Quito's S4.256 million. Both utilities show
work in progress, with Quito's at only about 20 percent of Guayaquil's S 1,454 million.

3.3.3 Staffing Comparison

Table 3.6 sets out survey data on staffing. While the number of employees per 1,000
population served is nearly the same for both, the large difference in the number of employees
per 1,000 connections suggests that different systems are used, with Quito employing a
multiple of the number that Guayaquil employs. It might also indicate that Quito has a larger
number of single-family connections than Guayaquil. Overall the data do not support
meaningful comparisons.
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Table 3.4

OPERATIONAL INDICATORS FOR SANITATION SERVICE UTILITIES

UTILITY

POP. OF SERVICE AREA

SERVICE AREA (KM7)

POPULATION DENSITY

(POP/KM2 SERVICE AREA)

POPULATION SERVED BY UTILITY:

OVERALL SANITATION

SEWER SERVICE

SERVICE COVERAGE:

OVERALL SANITATION

SEWER SERVICE

CONNECTIONS:

PIPE CONN

TRUCK ACCOUNTS

OTHER ACCOUNTS

TOTAL CONN/ACCTS

POP.SERVED/CONN

SEWAGE COLLECTION:

(M3/DAY)

(M3/CONN/DAY)

SEWAGE COLLECTED:

INDUSTRIAL WASTE

SEWAGE TREATMENT

EMA-QUITO

1,300,000

188

6,922

EMA-GUAYAQUIL

1,570,396

235

6,683

1,000,000

700,000

77%

54%

18,016

0.09

12%

NOT TREATED

1,050,000

871,500

67%

56%

160,000

16,000

24,000

200,000

5

100,182

100,182

10.5

140,900

1.41

5%

80% PRELIM.
TREATMENT
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Table 3.5

EMA-QUITO

1,300,000

1,000,000

77%

EMA-GUAYAQUIL

1,570,396

1,050,000

67%

FINANCIAL INDICATORS FOR SANITATION SERVICE UTILITIES

SERVICE AREA

POPULATION

POPULATION SVD. (S)

PERCENT SVD. (S)

OPERATIONS

TOTAL REV./CAPITA SVD.

TOTAL COST/CAPITA SVD.

TOT. PROFIT (LOSS) P/C

OPER REV./CAPITA SVD.

OPER COST/CAPITA SVD

OPER PROFIT (LOSS) P/C

OPER REV./CONNECTION

OPER COST/CONNECTION

OPERATING RATIO

WORKING RATIO

BALANCE SHEET

QUICK RATIO

CURRENT RATIO

CASH COV. TOT. COST (days)

CASH + REC. COV. TOT. COST (days)

ASSET TURNOVER

A/C REC. TURNOVER

AV. COLL. PERIOD (days)

WORK IN PROGRESS/TOT.POP.

FIXED ASSETS/POP.SVD.

S 3,289

S 2,706

S 583

S 996

S 2,626

(S 1,630)

S 4,980

S 13,130

0.82

2.72

S 2,893

S 2,679

S 214

S 1,705

S 2,589

(S 884)

8 17,867

5 27,131

0.93

1.52

0.96

1.09

59

87

0.62

15.8

23

S 219

S 4,256

11.6

11.7

42

802

0.38

0.52

702

S 926

S 240
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QUITO

357

0

0.4

1.8

6 1 %

28%

GUAYAQUIL

650

0

0.6

6.5

98%

1 %

Table 3.6

STAFFING INDICATORS FOR SANITATION SERVICES UTILITIES

FULL-TIME EMPLOYEES

PART-TIME EMPLOYEES

FULL-TIME PER 1,000 POP. SERVED

FULL-TIME PER 1,000 CONNECTIONS

PERSONNEL COSTS/OPERATING COSTS

CONTRACTOR COSTS/OPERATING COSTS

3.4 Analysis of Combined Service Utilities

3.4.1 Operational Comparison

Table 3.7 sets out the operational indicators used in this analysis.

In water service, EMAPA-Ibarra and EMAPAM-Manta appear to be the most successful, with
a coverage of 100 percent of their service populations6. DMAPA-Riobamba, with a coverage
of 95 percent, is the only combined utility that exceeds the LAU average. Two of the others,
EMAPAL-Azogues and EMAPA-Ambato, are just below the LAU average with coverages of
89 percent and 87 percent, respectively. The utilities showing the lowest coverage are
EMAPA-Sto. Domingo at 63 percent and EMAPYA-Esmeraldas at 60 percent.

EMAPA-Ibarra also performs well in sanitation service, with the highest coverage at 87
percent. Two others exceed the LAU average of 71 percent;—DMAPA-Riobamba at 78
percent and EMAPAL-Azogues at 75 percent. The utilities with the lowest water service
coverage also have the poorest sanitation service coverage: EMAPA-Sto. Domingo at 42
percent and EMAPYA-Esmeraldas at only 29 percent.

The percentage of UFW varies across the range of utilities. EMAPA-Ibarra, DMAPA-
Riobamba, and EMAPA-Ambato did not supply data on total consumption, from which

Water service coverage is the percentage of the total population in the service area that
receives water service by direct connection or some other unspecified means.
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Table 3.7

OPERATIONAL INDICATORS FOR COMBINED SERVICE UTILITIES

UTILITY

POPULATION DENSITY [POP/KM2 SERVICE

WATER

SANITATION

SERVICE COVERAGE:

WATER

SEWER

PIPE LENGTH (M)/WATER CONNECTION:

PRODUCTION (WJ* [M'/CONN/DAY)

UFW

UFW/CONN (M3/CONN/DAY|

METERED CONNECTIONS

CONSUMPTION:

CONSUM (CAP) (M3/CAP/DAY)

CONSUM (CONN) ¡M3/CONN/DAY|

UNIT RESIDENTIAL WATER DEMAND

EMAPAL-
AZOQUES

AREA}

3.691

3,000

89%

76%

N/A

1.6

23%

0.37

96%

0.20

1.21

1.22

EMAPA-
IBARRA

4,406

4,961

100%

87%

12.8

2.0

25%

0.49

86%

N/A

N/A

1.10

EMAPA-STO.
DOIMNQO

3.833

3,833

63%

42%

10.2

1.6

11%

0.16

N/A

0.26

1.30

N/A

DMAPA-
RIOBAMBA

4,800

6,063

96%

78%

12.6

2.5

50%

1.26

88%

N/A

N/A

N/A

EMAPA-
AMBATO

9,032

12,887

87%

6 1 %

9.1

2.1

N/A

2.02

N/A

N/A

N/A

1.01

EMAPAM-
MANTA

4,600

2.969

100%

66%

6.0

1.3

47%

0.60

N/A

0.11

0.69

.049

EMAPYA-
ESMERALDAS

6.7OB

9,637

60%

29%

N/A

1.2

0.0%

0.0

N/A

0.18

1.24

0.62

ETAPA-
CUENCA

106

106

73%

67%

7.6

2.4

37%

0.88

69%

0.28

1.4B

1.49

AVG
LAU7

N/A

N/A

92%

7 1 %

9.9

1.6

34%

0.64

93%

N/A

1.O6

N/A

AVQ
EUR-U7

N/A

N/A

100%

N/A

N/A

1.25

17%

0.21

100%

N/A

1.04

N/A

7 Indicators for the LAU and EUR-U not calculated in the WB report and indicators unavailable for the Ecuadorian utilities, because
of insufficient data are denoted by N/A.

The WB indicators on production, consumption, and unaccounted for water (UFW) are monthly figures divided by 30 to correspond
to the daily figures used in this study.



UFW generally is calculated. For these, the billed water production was used as the basis for
calculation. As EMAPA-Ambato indicated a very low billed production figure of 3.3 percent
of total production, the utility will not be considered in the discussion of UFW. From the data
on production and consumption (or billed production) from which UFW is calculated,
EMAPYA-Esmeraldas has no UFW and EMAPA-Sto. Domingo has a figure of only 11
percent. These obviously are underestimates perhaps attributable to the means used to
estimate production and consumption. EMAPYA-Esmeraldas indicated it has no metered
production, and EMAPA-Sto. Domingo bases its consumption estimate on the total number
of unmetered connections. Of the other utilities, EMAPAL-Azogues has the best performance
with only 23 percent for UFW,9 followed closely by EMAPA-Ibarra with 25 percent, both of
which exceed the LAU average of 30 percent. It is interesting to note that these two are the
smallest, in terms of population in service area, of the combined service utilities. DMAPA-
Riobamba and EMAPA-Manta show the worst performances with UFW at around 50 percent.

The production10 (mVconnection/day) indicators of four of the utilities exceed the LAU
average, with DMAPA-Riobamba reporting the highest figure of 2.5. The lowest of the four
is EMAPA-Manta with a figure of 1.3. As with the water utilities, only a part of this
production reaches the consumer, as reflected in consumption per connection. The rest is
UFW.

Four of the utilities have higher consumption indicators than the LAU average, with ETAPA-
Cuenca on top at 1.48 mVconnection/day. EMAPA-Manta has the lowest at only 0.69
mVconnection/day because of low production per connection and high UFW of 0.60
mVconnection/day. EMAPA-Ibarra, DMAPA-Riobamba, and EMAPA-Ambato did not supply
sufficient data to calculate consumption indicators. As with the water utilities, the relatively
high consumption indicators here may make up for a lack in service coverage. The people
who do not have water connections, and hence are not considered recipients of utility services,
probably buy water from those that do. This observation is speculation as questionnaire data
does not support the conclusion directly.

9 There is an important difference in the way percent UFW is calculated in this study
and in the WB report. In this study, percent UFW is the difference between total
production and total consumption divided by total production. In the WB report, it is
the difference between metered water production and metered water sales divided by
metered water production. The WASH study had to rely on insufficient data on
metered production and a high percentage of unmetered consumption. Consequently,
the WB figures are much more reliable.

10 Since EMAPA-Ambato, EMAPA-Manta, and EMAPYA-Esmeraldas did not supply
data on unmetered or total water connections, the number of metered water
connections is used.
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EMAPAL-Azogues has the highest figure for metered connections at 95 percent of total
connections, exceeding the LAU average of 93 percent. The next best is DMAPA-Riobamba
with 88 percent of connections that are metered. EMAPA-Sto. Domingo does not have
metered connections. EMAPA-Ambato, EMAPA-Manta, and EMAPYA-Esmeraldas did not
supply data on total connections.

3.4.2 Financial Comparison

Table 3.8 sets out the financial indicators for the combined utilities. Since the population
served by water connections is larger than the population served by sanitation services,
statistics relating to revenues and costs per capita are divided by the population served by
water only. However, the total number of water and sewer connections are used to derive
revenue or cost per connection.

Of the seven combined utilities that supplied financial data, only two earn a profit on total
revenues. The most significant finding is that operating revenues are less than operating costs
in every case.

The range of operating costs per m3 of water produced is quite narrow, between S41 (Cuenca)
and S91.5 (Esmeraldas). The mean is S61.9 and the median is S64.3. Azogues, the smallest
utility, has a production cost slightly above the median (S64.5). Ambato, at the median cost
of S64.3, serves 109,000 people. However, Manta, serving 135,000 people, has a production
cost of S83.3, and Esmeraldas, serving population of 104,000, has the highest at S91.5. As
mentioned earlier, Cuenca has the lowest production cost at S41.4 and is the largest utility.

Ambato bills only 3 percent of its water, so its costs per m3 billed are irrelevant. Among the
others, Sto. Domingo is the lowest at S58.8 and Esmeraldas is the highest at S156.9. The
median is S76.35, to which Azogues and Cuenca are close.

In none of the cases do revenues per m3 billed equal or exceed costs per m3 billed. This
consistency in operating losses prompts the conclusion that a review of tariffs is warranted, and
that all the utilities can benefit from a study of their operating costs. Further, Ambato and
Manta are the only utilities showing a profit on total revenues, explained by non-water/sewer-
related income.

A comparative analysis of the balance sheets of the combined utilities does not yield much
useful information because of the range of data presented and significant gaps and anomalies
in them. Three of the utilities clearly have problems of liquidity in meeting liabilities, operating
costs, or both Ambato, Esmeraldas, and, to a lesser degree, Manta will have difficulty meeting
their payrolls. Azogues, Esmeraldas, and Cuenca need to improve the collection of accounts
receivable.

The work in progress and fixed asset calculations are not very helpful. A spreadsheet
comparison indicates that Ambato and Cuenca have important projects underway to expand
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or improve service. Ibarra and Manta are working on smaller projects. Azogues, Santo
Domingo de los Colorados, and Esmeraldas apparently are not engaged in capital formation.
The fixed asset per capita ratio would be helpful if values were comparable. An old plant that
has not been revalued carries a low sucre value. Compare the S44 per capita figure for Manta
or the S879 figure for Sto. Domingo with S6.508 for Azogues or S37.302 for Ambato. These
differences most likely indicate new capital rather than more sophisticated and more expensive
technology. In future surveys, more precise data relating to physical plant would be helpful.

3.4.3 Staffing Comparison

Table 3.9 sets out the indicators used in the staffing comparison for the eight utilities, which
serve populations ranging from 26,280 for Azogues to 240,000 for Cuenca. Cuenca did not
provide personnel data.

The number of full-time employees ranges from 56 at Azogues to 285 at Ambato. Riobamba,
with 20 part-time employees, or 20 percent of the workforce has the largest number of part-
time employees; otherwise, part-time employment is not significant.

Riobamba is the most efficient, with 0.7 employees per 1,000 population served, which is
close to the LAU average of .9, and 2.0 per 1,000 connections. However, the fact that this
utility supplied no financial data raises some doubts about its personnel data. The range of
employees per 1,000 population goes from Rlobamba's 0.7 to 2.6 at Ambato, with a mean
of 1.6, and per 1,000 connections from Riobamba's 2.0 to Esmeraldas' 8.6. The LAU average
is 3.0 per 1,000 connections, and the mean for the Ecuadorian utilities is 5.9.

The ratio of personnel costs to operating costs ranges from 38 percent at Ibarra to 79 percent
at Esmeraldas (Riobamba did not submit data). The LAU average is 39 percent. While possibly
not significant because of the different purposes for which contract expenditures might be
applied, contract expenditures range from 0 percent at Ambato and 1 percent at Esmeraldas
to 57 percent at Cuenca. When contract help is used in place of full-time employees,
expenditures should be included in the manpower utilization study for a more complete picture
of the efficiency of the utility.
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Table 3.9

STAFFING INDICATORS FOR COMBINED SERVICE UTILITIES

STO. LAU'

AZOQUES IBARRA DOMINO 0 RIOBAMBA AMBATA MANTA ESMERALDAS CUENCA AVERAGES

FULL-TIME EMPLOYEES

PART-TIME EMPLOYEES

EMPLOYEES PER 1.000 POP. SERVED 2.1 1.6 1.3 0.7 2.6 1.6 1.6 N/A .9

EMPLOYEES PER 1.000 CONNECTIONS
(W&SI 7.3 4.8 3.8 2.0 6.5 8.3 8.6 N/A 3.1

WATER PRODUCED PER EMPLOYEE

(Mf/DAY) 123

WATER BILLED PER EMPLOYEE (M3/DAY| 96

PERSONNEL COSTS/OPERATING COSTS 39%
00
•-* CONTRACTOR COSTS/OPERATING

COSTS 2 1 % 17% 13% N/A N/A 20% 1 % 67% N/A

66

0

2.1

144

0

1.6

92

1

1.3

80

20

0.7

286

3

2.6

218

2

1.6

146

0

1.6

N/A

N/A

N/A

222

167

38%

230

173

62%

826

312

N/A

177

6.9

65%

89

63

60%

63

23

79%

N/A

N/A

22%

N/A

24E

39%





Chapter 4

CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The study generated considerably more data than anticipated but was prepared with limited
funding that precluded participation when the questionnaires were being completed by the
utilities. This had two unfavorable effects. First, the weaknesses and ambiguities of the
questionnaires evident during analysis could have been corrected with greater field participation
by those conducting the study, and thus the results would have been less subject to possible
error and misinterpretation. Secondly, is that the study was not able to go beyond the
questionnaire to obtain additional information that could have made the results more useful
to the participants.

Despite these problems, much useful baseline data were obtained from a representative cross-
section of Ecudorian water and wastewater utilities. The results of the study should help the
participating utilities to identify areas where they can improve their data collection and their
performance.

Those interested in the performance of water and wastewater utilities in the developing world
should find the results of the study of some value, whatever its shortcomings. Rather than
focus on these shortcomings, it would be well to consider the study as the first step toward
three objectives. The first is to give these utilities a better understanding of various aspects of
their performance and show them how they themselves can improve and monitor that
performance. The second is to benefit similar studies undertaken in other parts of the world.
The third is to encourage the sponsor of this study, USAID/Quito, to refine it so it can be
repeated with the hope of better results.

4.2 Recommendations

A few general observations are in order. It is suggested that the individual utility profiles
(Annex A) on which the recommendations that follow are based should be carefully reviewed.
They present detailed guidance for each utility. The study offers several ways to improve the
questionnaires and the conduct of future studies of this type (Annex C) and recommends
follow-up visits to each of the utilities to obtain their reactions and suggestions. A number of
the recommendations overlap. None of them is based on the health data provided.
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4.2.1 Water Utilities

• Operational

a A more stringent control on UFW would postpone or obviate the necessity for
developing additional water sources and treatment facilities to improve coverage of the
service population.

ü Increased metering of connections would improve information on consumption rates
and could also reduce UFW.

• Financial

o The three utilities must reduce the percentage of unbilled water and the opportunity
cost of this loss.

<=> They all stand to benefit from increased metering of connections.

<=> EMAPA-Loja must undertake a manpower utilization and cost study to improve
operating efficiency.

n EPAP-Guayas must undertake a similar study to improve its dismal performance,
especially with respect to contractor performance, which represents 48 percent of
operating costs, while staffing remains high.

• Personnel

o All three should include manpower utilization studies as part of the overall studies
recommended in the financial recommendations.

• EPAP-Guayas should study the purpose, cost, and efficiency of its contracts.

4.2.2 Wastewater Utilities

Operational

The data supplied were insufficient for any recommendations.

Financial

• Both utilities must provide more thorough information on revenues. EMA-Quito must
supply details to explain the difference between total revenues and sewer service sales.
EMA-Guayaquil should analyze non-sewer-related income for stability over time.

a EMA-Guayaquil should clarify the source and purpose of its large receivables.

• EMA-Quito should provide more details about its large long-term debt, which appears
to be larger than the total assets reported.
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Personnel

û Both utilities should perform routine manpower utilization reviews.

n EMA-Quito should examine the purpose and efficiency of work performed by outside
contractors which represents 28 percent of operating costs.

4.2.3 Combined Service Utilities

Operational

D A more stringent control on UFW would postpone or obviate the necessity for
developing additional water sources and treatment facilities to improve coverage of the
service population.

D Increased metering of connections would improve information on consumption rates
and could also reduce UFW.

o EMAPA-Sto. Domingo and EMAPYA-Esmeraldas should improve their methods for
estimating production and consumption.

Financial

o All the utilities needs to reduce the percentage of UFW to increase the efficiency of
revenue collection. This is especially true for EMAPA-Ambato.

• All the utilities must review tariff schedules for water and sanitation services to increase
operating revenue. EMAPYA-Esmeraldas and ETAPA-Cuenca are most in need of
this.

ü All the utilities should institute a thorough study of operations to bring about changes
that result in break-even or profit generation at the operating revenue/operating cost
level.

D EMAPA-Ambato, EMAPYA-Esmeraldas, and EMAPA-Manta need to improve their
cash positions to meet operating costs and liabilities.

o EMAPAL-Azogues, EMAPYA-Esmeraldas, and ETAPA-Cuenca need to improve their
collection of accounts receivable.

Personnel

û A manpower utilization study is recommended for all the utilities.
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Appendix A

INDIVIDUAL UTILITY PROFILES

Appendix A presents summaries of the results obtained from completed questionnaires
submitted by the 13 utilities included in the study. These profiles have been prepared as stand-
alone documents to be provided to each utility for their use. The names of the participating
utilities are presented in Table 1 of the report. The profiles profiles are intended to present the
current status of each utility arrayed in three main areas: operational, financial, and
staffing/personnel. Limited health statistics in the regions in which these utilities operate are
also included.

The utilities are arranged in three functional categories based on services provided: three
utilities provided water supply only; two utilities provided sanitation only; and eight utilities
provided both water and sanitation services. Within these categories they are placed in order
of the size of their service area populations, starting with the utility with the least service area
population.

Each utility profile consists of the following sections:

• General Description
• Anomalies in Data (if present)
• Analysis

Operational Activities
Financial Activities
Personnel Activities
Health

• Recommendations
Operational
Financial
Personnel

• Description

The description contains general information on the utility along with data from the survey that
is not readily placed in tabular form, such as operational goals, investment sources, etc.

• Anomalies in Data

Some information in the individual questionnaires was not readily understood and appeared
incorrect or illogical. These anomalies may be due to a misunderstanding of a specific survey
question, a data error, etc. While serious anomalies were not encountered in all of the utility
surveys, the most significant ones are mentioned in this section as an explanation for specific
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ambiguities that may be encountered in the utility data or indicators and to assist in future
surveys.

• Analysis

The analysis and conclusions section constitutes the major portion of the profiles. This section
is organized into the following subsections: Operational Issues, Financial Issues,
Staffing/Personnel Issues, and Health. Within each of these subsections (with the exception
of Health) specific data contained on the survey is presented. From this data, Performance
Indicators are developed. The analysis and conclusions are based on the performance
indicators. (See the definitions of performance indicators located in Table 2 in Chapter 1 of
the main text.)

• Recommendations

Recommendations for each utility are organized into the same categories as for the Analysis
and Conclusions section.
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Outline of APPENDIX A: Individual Utility Profiles

Water Service Utilities:

Profile 1: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
LOJA (EMAPA-LOJA)

Profile 2: EMPRESA MUNICIPAL DE AGUA POTABLE DE QUITO
(EMAP-QUITO)

Profile 3: EMPRESA PROVINCIAL DE AGUA POTABLE DEL GUAYAS
(EPAP-GUAYAS)

Sanitation Service Utilities:

Profile 4: EMPRESA MUNICIPAL DE ALCANTARILLADO (EMA-QUITO)
Profile 5: EMPRESA MUNICIPAL DE ALCANTARILLADO DE GUAYAQUIL

(EMA-GUAYAQUIL)

Combined Service Utilities:

Profile 6: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO
(EMAPAL-AZOGUES)

Profile 7: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
IBARRA (EMAPA-IBARRA)

Profile 8: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
SANTO DOMINGO DE LOS COLORADOS (EMAPA-SD)

Profile 9: DEPARTAMENTO MUNICIPAL DE AGUA POTABLE Y
ALCANTARILLADO DE RIOBAMBA (DMAPAR)

Profile 10: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
AMBATO (EMAPA-AMBATO)

Profile 11 : EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
MANTA (EMAPAM)

Profile 12: EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
ESMERALDAS (EMAPYA)

Profile 13: EMPRESA PUBLICA MUNICIPAL DE TELEFONOS, AGUA POTABLE Y
ALCANTARILLADO DE CUENCA (ETAPA-CUENCA)
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Each of the profiles consist of the following sections:

• Description
• Anomalies in Data (if present)
• Analysis and Conclusions

Operational Issues
Financial Issues
Personnel Issues
Health

• Recommendations
Operational
Financial
Personnel
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PROFILE 1

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO
DE LOJA (EMAPA-LOJA)

Loja, Ecuador

Services Offered: Water Supply

Population in Service Area: 145,000
Population Served: 110,000

Daily Water Production: 23,752 m3

Daily Production Billed: 16,625 m3

Full-time Staff: 134

Annual Revenue: 320,330,000 Sucres
Annual Costs: 316,650,000 Sucres (1990)

m

i

r . Quito P ^

/

f*r . Loj»/

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Loja (EMAPA—LOJA) is located
in Loja, a city in southern Ecuador approximately 650 kilometers south of Quito. The utility
provides water to 110,000 people in Loja Canton. The total service area extends 26 square
kilometers. See the box for additional base data.

EMAPA-LOJA recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EMAPA-
LOJA can be measured. The Profile concludes with some recommendations for improvements
for the utility to consider.

• Operational Goals—EMAPA—LOJA states that it reaches the operational goal of
providing clean water. It currently works for, but does not attain, the goals of serving a
specific geographical area, achieving financial autonomy, and meeting service targets in
terms of population served and level of coverage.
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Contracted Services—EMAPA—LOJA contracts with other firms for 5 percent of billing
and collections activities, as well as for additional unspecified services.

Investment Sources—Forty percent of the funding for capital investments is self-financed;
no other sources of investment funds were listed.

Billing— EMAPA—LOJA has separate rates for different categories of customers, including
residential and commercial/industrial customers. Charges per cubic meter increase as the
volume of consumption increases. Approximately 86 percent of the billed sales are
collected in each monthly billing period.

Health Data—No health data was provided by utility.

Operational Activities

Population of Service Area
Population Served
Service Area (km2)
Estimated Total Production (m3/day)
Estimated Unaccounted for Water (UFW) (mVday)
Metered Production (mVday)
Estimated Total Connections
Metered Residential Connections
Total Metered Connections
Estimated Total Consumption (m3/day)
Metered Residential Consumption (m3/day)
Metered Consumption (mVday)

ND—No data was supplied on survey

145,000
110,000
26
23,752
7,126
ND
11,176
ND
9,791
16,626
10,900
11,497

Box 2

OPERATIONAL STATISTICS

Operational Analysis—Lack of data on metered production probably indicates that
production sources are not measured. While 88 percent of the connections are said to be
metered, there are no data on how many of these are functioning or providing accurate
readings. Accordingly, data on unaccounted-for-water and per capita water consumption
can only be considered approximations.

Metered connections represent 88 percent of the total connections yet account for only
69 percent of consumption. This seems to imply that unmetered connections use more
water than metered ones. However, this could also mean that the meters are
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Population Density (people/km2 service area) 5,577
Percent Service Coverage 76
Percent UFW 301

Percent Metered Connections/Total Connections 88
Percent Metered Consumption/Total Consumption 69

Percent UFW (or unaccounted for water) is defined as total production less total
consumption divided by total production.

Box 3

OPERATIONAL PERFORMANCE INDICATORS

underrecording actual usage and that the utility is assigning relatively high amounts of
consumption to unmetered accounts.

The utility reports that 97 percent of its served population receives water from piped
connections, which is a relatively high level. The data do not shed light on how the 24
percent of the people in the service area not served by the utility receive their water. Since
the service area is relatively small, this could mean that some of these people receive
water from neighbors' connections (not a problem if such flows are metered and paid for)
or from illegal connections.

Unaccounted-for-water at 30 percent is not an unreasonably high level, but, as noted
earlier, the lack of meters on the production sources and doubts about the accuracy of
consumption meters make this figure suspect. On the other hand, overall levels of per
capita production and consumption of 216 and 155 Ipcd are not indicative of unusual
amounts of losses and waste.

The number of 9.6 persons per connection was the highest of all 13 utilities, and was 50
percent above the average of the others. The utility did not provide details on the number
of meters by category of residential, commercial, or governmental/institutions, but
residential connections or accounts were said to represent 83 percent of all accounts.

Financial Analysis

Lack of some data and vagueness of data reported, either because of interpretation by the
utility or lack of specificity in the questionnaire, make it difficult to determine some indicators
and reduce the credibility of others. The following paragraphs illustrate some of these
problems.
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Total Overall Revenues
Total Overall Costs
Profit
Profit as Percent of Revenues

Operating Revenues
Operating Revenues per Capita Served Population
Operating Revenues per Water Connection

Operating Revenues per m3 Produced
Operating Revenues per m3 Billed

Total Cost
Total Cost per Capita Served Population
Total Cost per Water Connection

Operating Costs
Operating Cost per m3 Produced
Operating Cost per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

Notes: Total Cost = Operating Costs

S320 million
S317 million
S 3 million
1

S221 million
S 2,013
S19,810

S 25.5
S 36.5

S317 million
S 2,882
S28,364

S317 million
S 36.6
S 52.2

0.99
1.43

Box 4

FINANCIAL STATISTICS AND INDICATORS

At first glance, Loja has earned a surplus in 1990, with revenues slightly exceeding costs.
However, 31 percent of these revenues are listed as sources other than those from the sale
of water or fees for services. It is difficult to conceive of other sources of revenue of this
magnitude except for subsidies from the central government. Until this revenue source is
clarified, the financial picture remains clouded. In the data above, Operating Revenues were
assumed to be those from sale of water and for connection charges and fees.

A similar problem arises in the cost data. A substantial 38 percent of total costs were listed as
"other," with no further clarification. It is difficult to determine whether these are operating
costs or related to debt repayment, for example. The utility lists nothing under long term
liabilities. This could be an oversight or an indication that the central government is providing
funds for its capital works programs.
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets

Total Assets

Current Liabilities

Total Liabilities and Capital

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 1 million
S 149 million
S 54 miUion
S 204 million
S 122 million
S 70 million

S 396 miUion

S 11 miUion

S 396 miUion

13.6
18.5

1.2 days
173 days

0.81
2.15
170 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

Loja reports that it collects 86 percent of the total revenues it bills each month, yet it also
reports a year end amount of accounts receivable that represents 67 percent of its annual
operating revenue. These facts appear to be contradictory.

The data show that the total cost of each cubic meter of water baled to customers was S52.
While there are no specific data on unit charges for water, Loja provides up to 10 m3 per
month for S310 for residential users. That appears to indicate a base rate of S31 per m3.
Reported data for estimated total water consumption and total operating revenue from sale
of water and fees yielded an average of S36 per m3 or only 69 percent of the cost of that
water.

The data clearly show that accounts receivable are much too high. In addition, anything that
can be done to reduce unaccounted for water will benefit the financial health of the utility.
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Personnel Activities

Full-time Employees
Part-time Employees
Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Personnel Costs/Operating Costs

134
0
1.2
12
177 mVday
124 mVday
43.2

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personnel Analysis—The utility has a full-time staff of 134 employees. This number
represents 12.0 employees per 1,000 water connections, and 1.2 employees for each
1,000 population served. There is 0.92 employee for each 1,000 meters of water pipe
in the system. Personnel cost is 43 percent of the total cost of the operation. The
company does not make broad use of outside contractors.

While staffing per 1,000 population served is at the low-end of the companies surveyed,
the level of staff per connection appears high. The key indicator of interest is the number
of employees per connection or account which was 12 for Loja. The World Bank1

reported an average ratio of 5.4 for five large Latin American utilities, but also indicated
that most water utilities in the region had ratios about twice that level. A 1992 WASH
report2 stated that the National Water Commission of Jamaica has a similar ratio of 11,
while a ratio of 38 was considered acceptable for a Sri Lanka utility because of a large,
low cost labor pool. The figure for Loja was in line with other water utilities in this study,
but considerably higher than those of the other utilities.

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Loja was 35.9 (deaths in the

1 "Managern«!! Operational Praenua of Minfcipal and Regional Water and S*w«=g. Componte In Latin Anwtea and tha CariUun,' The World Bank,
GuWeimo Y«p*>, January 1990.

2 -Manag««« Analyth and PrKnáfcanon Option, of th* National Water CuiunWon. Jamaica,- WASH FMd R.port No. 361, Apr! 1992.
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first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones-1989, INEC, Quito, Ecuador).

Recommendations

• Operational

1. Verify the quantities of water produced, preferably through the installation of master
meters.

2. Given the relatively small service area, consider programs to expand service to the 24
percent of the population not now served.

3. Determine the number of metered connections in each service sector (data may be
available but just were not reported).

• Financial

1. Clarify the "other" costs so that a better determination can be made of what the utility's
operating costs are. It is particularly important to note whether these are debt
repayment costs.

2. Determine the total long term obligations (loans) of the utility, and clarify whether most
past capital expenditures have been provided by government subsidy. The records
should be clear on these matters. In addition, determine the annual costs of servicing
any debts the utility may have (interest and principal repayment).

3. Identify the source (s) of the "other" revenue, particularly if this a government subsidy
for operating costs. The current ambiguity means the difference between a financially
solvent utility and one which is heavily subsidized.

4. The current level of accounts receivable is too high and steps should be taken on a
priority basis to reduce them.

5. Reconcile the statement that 86 percent of billed revenue is collected with the fact that
accounts receivable amount to 67 percent of operating revenues.

• Personne/

1. Initiate the collection of information about personnel turnover by recording the number
of employees at the start of each year who are no longer employed at the end of that
year.

2. Reconcile the data that indicate that the 88 percent of connections which are metered
account for only 69 percent of the total amount of water estimated to be consumed.
This infers that per capita consumption for those who are metered is only 122 Ipcd,
but it increases to 320 Ipcd, or 2.6 times that amount for those served by unmetered
connections.
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PROFILE 2

EMPRESA MUNICIPAL DE AGUA POTABLE DE QUITO (EMAP)
Quito, Ecuador

Services Offered: Water Supply

Population in Service Area: 1,238,967
Population Served: 1,067,742

Daily Water Production: 426,581 m3

Daily Production Billed: 234,960 m3

Full-time Staff: 1,881

Annual Revenue: 10,925,248,003
Annual Costs: 8,833,733,730 (sucres 1991)

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable (EMAP) is the primary water authority in Quito. The
utility provides water to 1,067,742 people in the greater Quito region. The total service area
extends over 490 square kilometers. See the box for additional base data.

EMAP recently completed an extensive questionnaire on its operational, financial, and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EMAP
can be measured. The Profile concludes with some recommendations for improvements for
the utility to consider.

• Operational Goals—EMAP states that it reaches the operational goals of serving a specific
geographical area, improving health conditions, providing clean water, achieving financial
autonomy, and meeting service targets in terms of population served and level of
coverage.

• Contracted Services—EMAP contracts with other firms for 90 percent of its construction
activities.
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Investment Sources—Seventy-three percent of the funding for capital investments is
obtained through government transfers. An additional 15 percent is self-financed. The
remainder is made available through external loans (11 percent) and private loam (1
percent).

Billing—No information on the billing structure was provided. EMAP did report, however,
that approximately 97 percent of the billed sales are collected in each monthly billing
period.

Health Data—No health data was provided by utility.

Operational Activities

Population of Service Area
Population Served
Service Area (kmz)
Estimated Total Production (mVday)
Unaccounted for Water (UFW) (mVday)
Metered Production (mVday)
Estimated Total Connections
Metered Residential Connections
Total Metered Connections
Estimated Total Consumption (m3/day)
Metered Residential Consumption (mVday)
Total Metered Consumption (mVday)

1,238,967
1,067,742
492
426,581
191,622
77,259
149,867
93,569
98,294
234,959
53,008
62,537

Box 2

OPERATIONAL STATISTICS

Operational Analysis—EMAP is a large water company serving the capital of the country.
The population in the area served is estimated to be 1,238,967, and the population
served 1,067,742, a service coverage of 86.1 percent in the 492 km2 service area. The
population density of the service area is 2,518 people per km2.

Data on metered production indicates that only 18 percent of the production sources and
66 percent of the connections are measured. There are no data on how many of the
consumption meters are functioning or providing accurate readings. This, plus the relative
paucity of production meters, leads to the conclusion that data on unaccounted-for-water
and per capita water consumption can only be considered approximations.
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Population Density (people/km2 service area)
Percent Service Coverage
Percent Metered Production/Total Production
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Unit Residential Water Demand (m3/conn/day)

1 Percent UFW (unaccounted for water) is defined as total
consumption divided by total production.

2 Unit demand is calculated by dividing metered residential
number of metered residential connections.

2,518
86
18
451

66
27
0.572

production less total

consumption by the

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Metered connections represent 66 percent of the total connections but account for only
27 percent of consumption. This seems to imply that unmetered connections use more
water than metered ones but the gap is so great as to raise questions about how the
unmetered consumption was estimated. Assuming the same average of 7.1 persons per
connection, per capita consumption from metered connections was 90 lpcd and that from
unmetered connections was 470 lpcd. That seems highly unlikely.

The utility reports that 100 percent of its served population receives water from piped
connections, which is a very high level. The data do not shed light on how the 14 percent
of the people in the service area not served by the utility receive their water.

The indicator of 11 meters of distribution piping per connection appears to be within the
range of values in other Ecudorean water utilities.

Unaccounted-for-water is an unacceptably high 45 percent. Residential use accounts for
95 percent of the total connections, so water use is essentially residential as opposed to
commercial or industrial. The level of 399 lpcd of water produced is quite high for
essentially residential use and is supportive of the indicated high level of unaccounted for
water.

It is difficult to understand why the 78 percent of commercial accounts that are metered
are said to account for only 27 percent of the total commercial consumption. This
situation would seem to call for the installation of meters on the remaining 22 percent of
these accounts since they are said to be using 73 percent of all the water in this category.
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Financial Activities

Salient financially-related statistics for the year 1991 follow:

Total Overall Revenues
Total Overall Costs
Profit
Profit as Percent of Revenues

Operating Revenues
Operating Revenues per Capita Served Population
Operating Revenues per Water Connection

Operating Revenues per m3 Produced
Operating Revenues per m3 Billed

Total Cost
Total Cost per Capita Served Population
Total Cost per Water Connection

Operating Costs
Operating Cost per m3 Produced
Operating Cost per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S10.925 million
S 8,834 million
S 2,091 million
19.1

3 7,458
S 6,985
S49J64

S 47.9
S 87.0

S 8,834 million
S 8,274
S58.946

S 6,797 million
S 43.6
S 79.3

0.81
0.95

Box 4

FINANCIAL STATISTICS AND INDICATORS

Financial Analysis—Lack of some data and vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

According to reported data, Quito earned a surplus in 1990, with revenues exceeding
costs by 24 percent. However, 32 percent of these revenues are listed as sources other
than those from the sale of water or fees for services. It is difficult to conceive of other
sources of revenue of this magnitude except for subsidies from the central government.
On the cost side, however, depreciation accounted for 20 percent of all costs. While this
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets

Total Assets
Liabilities

Total Liabilities and Capital

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 1,954 million
S 5,475 million
S 4,685 million
S12,110 million
S99.997 million
N/A

N/A
S31.599 million

N/A

2.12
3.22

81 days
307 days

N/A
1.99
183 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

is a legitimate bookkeeping entry, it is not a true cost in terms of funds the utility had to
pay during the year. On the other hand, Quito has outstanding loans of over 531,000
million, and while the costs reflect interest payments of $255 million, there is no indication
of what may have been paid for principal repayment. Until these revenue and cost
questions are clarified, the financial picture remains clouded.

In the indicators above, Operating Revenues were assumed to be those from sale of water
and for connection charges and fees, and Operating Costs were assumed to be Personnel,
Chemicals and Fuels, and costs listed in the "Other" category.

Under the heading of Investments in the questionnaire, Quito states that the central
government has "transferred" funds (provided grants) for 73 percent of recent capital
works programs, 15 percent was self-financed by EMAP-Quito and the remaining 12
percent was borrowed. Quito's total outstanding loans amount to S31,599 million. The
stated interest payments of S255 million represents a rate of less than 1 percent per year,
which certainly raises questions.
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Quito reports that it collects 97 percent of the total revenues it bills each month, yet it also
reports a year end amount of accounts receivable that represents 73 percent of its annual
operating revenue. It is very difficult to reconcile these two factors.

The data show that the total cost of each cubic meter of water produced was S57. There
are no data on unit charges for water, but operating revenue accounted for just S48 per
m3. Given the 45 percent level of unaccounted for water and the problem with collecting
billed revenues, it appears that the unit cost of water is too low for financial viability.

The data clearly show that accounts receivable and unaccounted for water levels are much
too high, and both must be significantly reduced in order to improve the financial health
of the utility. With the central government providing 73 percent of the costs of capital
works program and possibly an operating subsidy of about 32 percent of total revenues,
Quito does not appear to be financially self-supporting as they indicate in their assessment
of how they are meeting their goals.

Personnel Activities

Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Percent Personnel Costs/Operating Costs

1,881
0

1.8
12.6
227 mVday
125 mVday
67

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personne/ Analysis—The key indicator of interest is the number of employees per
connection or account which was 12.5 for Quito. The World Bank3 reported an average
ratio of 5.4 for five large Latín American utilities, but also indicated that most water utilities
in the region had ratios about twice that level. This level was average for the three water
utilities studied, but more than 50 percent higher than the median for all utilities in the
study.

"Managnrwnt and Optranonal Pmette« oí Municipal and Rtgfemal Water and S w m g i Companl« In Latin America and th* Carlbbwin*, Th* World Bank,
Gutflmmo Yupm.January 1990.
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Health

Heahh data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Quito was 40.2 (deaths in the
first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones-1989, INEC, Quito, Ecuador).

Recommendations

• Operational

1. Verify the quantity of water produced, preferably through the installation of master
meters, for the 82 percent of sources not now metered.

2. Provide an indication of the percentage of the existing consumption meters that are
not functioning effectively.

3. Move quickly to install meters on the 22 percent of commercial connections that are
not presently metered.

4. Unaccounted for water in the order of 45 percent is unacceptably high and steps
should be taken to reduce it.

5. Verify that 100 percent of the served population is directly connected to the
distribution system.

6. Reconcile the data that indicate that the 66 percent of connections which are metered
account for only 27 percent of the total amount of water estimated to be consumed.
This infers that per capita consumption for those who are metered is only 90 lpcd, but
it jumps to 470 lpcd, or five times that amount for those served by unmetered
connections.

• Financial

1. Identify the source of the "other" revenue that amounts to 32 percent of all revenue.
Indicate whether this is a government subsidy for operating costs. If not, clarify the
source(s) for these revenues.

2. The current level of accounts receivable is too high and steps should be taken on a
priority basis to reduce them.

3. Clarify the "other" costs so that a better determination can be made of what the utility's
operating costs are. It is particularly important to note whether these are debt
repayment costs. In future, do not include depreciation as a cost for the purposes of
comparing revenues against expended costs.
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4. Determine the total costs for interest and repayment of principal for short and long
term obligations (loans) of the utility. The cost of debt service is needed to develop
several important financial indicators.

5. Make an estimate of the value of the utility's fixed assets.

6. Reconcile the statement that 97 percent of billed revenue is collected with the fact that
accounts receivable amount to 73 percent of operating revenues.

Personnel

1. Initiate the collection of information about personnel turnover by recording the number
of employees at the start of each year who are no longer employed at the end of that
year.
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PROFILE 3

EMPRESA PROVINCIAL DE AGUA POTABLE DEL GUAYAS (EPAP-GUAYAS)
Guayas Province, Ecuador

Services Offered: Water Supply

Population in Service Area: 2,515,546
Population Served: 1,517,559

Daily Water Production: 440,000 m3

Daily Production Billed: 144,108 m3

Full-time Staff: 1,462

Annual Revenue: 11,054,724,000 Sucres
Annual Costs: 16,994,752,000 Sucres (1990)

B o x l

GENERAL STATISTICS

General Description

The Empresa Provincial de Agua Potable del Guayas (EPAP—Guayas) is the water authority
for Guayas Province, located on the central plane of Ecuador's Pacific Coast. Included in the
region is Guayaquil, the country's most populous city. The utility provides water to over 1.5
million people in the province. The total service area extends over 20,500 square kilometers.
See Box 1 for additional base data.

EPAP-Guayas recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EPAP-
Guayas can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EPAP-Guayas states that it reaches the operational goal of providing
clean water and meeting service targets in terms of population served and level of
coverage. It currently works for, but does not attain, the goals of serving a specific
geographical area, improving health conditions, and achieving financial autonomy.
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• Contracted Services—EPAP—Guayas contracts with other fiims for 100 percent of
construction activities associated with the utility's "master plans." The utility also contracts
for 80 percent of the installation of domestic connections and 70 percent of the studies
it conducts.

• Investment Sources—Twenty percent of the funding for capital investments is obtained
through government transfers, the remaining 80 percent is obtained through private loans.

• Billing—EPAP—Guayas has separate rates for different categories of customers, including
residential and commercial. Approximately 73 percent of the billed sales are collected in
each monthly billing period.

• Health Data—No health data was provided by utility.

Operational Activities

Population of Service Area
Population Served
Service Area (km2)
Estimated Total Production (mVday)
Metered Production (mVday)
Estimated Total Connections
Metered Residential Connections
Total Metered Connections
Estimated Total Consumption (mVday)
Metered Residential Consumption (mVday)
Estimated Unaccounted for Water (UFW) (m3/day)
Metered Consumption (m3/day)

2,515,546
1,517,559

20,502
440,000

0.0
151,791
94,427

106,268
170,506
87,086

269,494
141,405

Box 2

OPERATIONAL STATISTICS

Operational Analysis—EPAP—Guayas provides waterto Ecuador's largest city, Guayaquil,
and the remainder of Guayas province. The population of the Province is 2,515,546, and
EPAP—Guayas serves an estimated 1,517,559 people, a coverage of 60 percent in the
extensive service area of 20,502 km2. The population density of the service area is 123
people per km2.

The total water production by EPAP is 440,000 m3 per day. On the survey, EPAP
supplied an unmetered production quantity of 440,000 m3 per day which could indicate
EPAP is unable to meter its production or simply did not supply the data. EPAP has UFW
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Population Density (people/km2 service area)
Percent Service Coverage
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Unit Residential Demand (m3/conn/day)

1 Percent UFW is defined as total production less
total production.

2 Unit demand is calculated by dividing metered
number of metered residential connections.

123
60
611

70
83
0.922

total consumption divided by the

residential consumption by the

Box 3

OPERATIONAL PERFORMANCE INDICATORS

of 269,494 m3 per day which is 61 percent of daily production. This is extremely high.

Total connections are 151,791. These are divided between 106,268 metered connections
and 45,523 unmetered connections. The percentage of metered connections to total
connections is 70 percent. Records show that total consumption of 170,506 m3 per day,
is split between 141,405 m3 per day in metered consumption and 29,101 m3 per day of
unmetered consumption.

From the data received, the metered consumption is 83 percent of the total consumption
while the metered connections make up only 70 percent of total connections. This could
indicate that those with metered connections are the larger consumers on a per connection
basis. However, this could also indicate that much of the consumption is by
unregistered/unknown connections and the utility is assigning relatively high amounts of
consumption to unmetered accounts, this would account for the high level of UFW.

The unit demand at metered residential connections is 0.92 m3 per connection per day.
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Financial Activities

Salient financially-related statistics for the year 1990 follow:

Total Overall Revenues
Total Overall Costs
Deficit
Déficit as Percent of Revenues

Operating Revenues
Operating Revenue per Capita Served Population
Operating Revenues per Water Connection
Operating Revenues per m3 Produced
Operating Revenues per m3 Billed
Total Cost
Total Cost per Capita Served Population
Total Cost per Water Connection
Operating Costs
Operating Cost per m3 Produced
Operating Cost per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

Sll,055 million
S16.995 million
S 5,940 million
54

S10.284 million
S 6,779
S67,751
S 64.0
S 195.5
S 16,995 million
SI 1,203
Sll l ,956
S14.092 million
S 87.7
S 267.9

1.54
1.62

Box 4

FINANCIAL STATISTICS AND INDICATORS

Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

None of the Guayas utility's water production is metered. Only 32.8 percent of its
440,000 m3 per day production is billed. Unaccounted-for water, 269,494 m3 per day,
is 61.2 percent of total production. At a cost of S87.7 per m3 produced, the expense
represented in this situation is 58,626 million per year. The opportunity cost at S195.5
in revenues per m3 billed is 519,195 million. The inefficiency and cost represented by
these numbers is staggering.

The size of both the overall deficit, 55,940 million representing 53.7 percent of revenues,
and the operating deficit, S3,808 million representing 37 percent of operating revenues,
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets
Total Assets

Liabilities

Total Liabilities and Capital

• • •
• • •

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)
Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs
Asset Turnover (total revenue/total assets)
Assets Receivable Turnover
Average Collection Period

S 1,131 million
S 4,298 million
517,392 million
522,821 million
S 7,481 million
S15,140 million
S45.442 million

S17.893 million

545,442 million

2.4
10.2
24 days

117 days
0.24
2.57
142 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

bring the sustainability of the entity into question. Clearly, something is wrong. Both the
revenue and the cost sides of EPAP—Guayas, particularly the contracts into which the
company has entered, deserve careful study immediately, and an existing or new
management must take whatever steps are indicated to rectify the situation.

The financial condition of the company as indicated by the balance sheet is better than the
operating picture. Liquidity to cover current liabilities and operational costs is adequate.
However, long-term debt for plant and equipment is normally repaid from earnings which
in this case are non-existent. While the amount of long-term debt is modest,
EPAP—Guayas is not able to pay currently. The level of accounts receivable is high
showing lagging collections. This function also should be improved.
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Personnel Activities

Full-time Employees
Part-time Employees
Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Percent Personnel Costs/Operating Costs
Percent Contract Costs/Operating Costs

1,462
0
1.0
9.6
301 mVday
99 mVday
34
48

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personne/ Analysis—Pure personnel indicators produce a fairly good picture of this utility.
The employees per 1,000 population served and per 1,000 connections are notably lower
than its sister utility in Quito. However, the financial condition and operating results of the
two are vastly different (see Financial Analysis section).

The primary difference is in outside contracting. Guayaquil contracts-out all construction
activities and eighty percent of work related to new connections. Quito handles all
connections in- house from the information obtained. Without a detailed breakdown of
how contracting costs, 48 percent of operating costs, were applied in the year, accurate
analysis is not possible.

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Guayas Province was 51.0 (deaths in
the first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones— 1989, INEC, Quito, Ecuador).

61



Recommendations

• Operational—Efforts to reduce the unaccounted for water should be implemented.
Possible steps are increasing the use of metered connections and identifying unregistered
connections.

• Financial

1. EPAP—Guayas requires remedial action as soon as possible. However, steps should
be taken to enable the necessary actions to be placed within the context of a
comprehensive plan.

2. A study should be made of unaccounted-for water to improve efficiency and increase
revenue producing water production.

3. A thorough study of costs, particularly outstanding contracts (48 percent of operating
costs) and personnel costs (34 percent), must be made and a cost reduction plan
implemented.

• Personnel

1. Obtain details on the application of contract expenditures related to new connections
or minor construction.

2. From the poor operating condition of the utility, a thorough study which includes a
complete manpower utilization review is recommended.
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PROFILE 4

EMPRESA MUNICIPAL DE ALCANTARILLADO (EMA)
Quito, Ecuador

Services Offered: Sanitation Service I H S S I P ^ ^ * '

Population in Service Area: 1,300,000
Population Served: 1,000,000

Daily Wastewater Collection: 18,016 m3

Full-time Staff: 357

Annual Revenue: 3,289,000,000 Sucres
Annual Costs: 2,706,410,000 Sucres (1991)
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GENERAL STATISTICS

General Description

The Empresa Municipal de Alcantarillado (EMA) is the primary sewer authority in Quito. The
utility provides sewer services to 1,000,000 people in the greater Quito region. The total
service area extends over 187 square kilometers. See the box for additional base data.

EMA-Q recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EMA-Q
can be measured. The Profile concludes with some recommendations for improvements for
the utility to consider.

• Operational Goals—EMA states that it works for, but does not attain, the operational goals
of serving a specific geographical area, improving health conditions, achieving financial
autonomy, and meeting service targets in terms of level of coverage.

• Contracted Services—EMA contracts with other firms for 90 percent of its construction
activities, 10 percent of the studies it conducts and 70 percent of its consulting services.

63



• Investment Sources—Thirty-seven percent of the funding for capital investments is
obtained through government transfers. An additional 4 percent is self-financed. No other
sources of investments were listed.

• Billing—No information on the billing structure was provided. The utility states that it
receives 0.5 percent of the "impuesto predial," a type of government tax.

• Health Data—No health data was provided by utility.

Operational Activities

Population of Service Area
Population Served (overall sanitation)
Population Served (sewer service)
Service Area (km2)
Estimated Sewage Collection (mVday)
Treatment
Pipe Connections
Truck Connections/Accounts
Other Connections/Accounts
Total Connections
Industrial Waste (percent of total collected)

1,300,000
1,000,000
700,000
188
18,016
None treated
160,000
16,000
24,000
200,000
12

Box 2

OPERATIONAL STATISTICS

Population Density (people/km2 service area)
Percent Overall Sanitation Coverage
Percent Sewer Service Coverage

6,922
77
54

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Operational Analysis—EMA operates the sewage service for the capital city of Quito. It
provides overall sanitation to a population estimated at 1,000,000 from an overall
estimated population of 1,300,000 within the 188 km2service area (77 percent coverage).

64



EMA-Quito provides sewer service coverage to 700,000 inhabitants in its service area, 54
percent sewer service coverage. The population density of the service area is 6,922 people
per kmz.

EMA-Q services a total of 200,000 connections which is made up of: 160,000 piped
connections; 16,000 truck connections or accounts; and 24,000 other connections or
accounts. EMA-Q collects 18,016 m3 of sewage per day, none of which is treated.

Financial Activities

Salient financially-related statistics for the year 1991 follow:

Total Revenues
Total Costs
Profit
Percent Profit as Percent of Revenues

Operating Revenues
Operating Revenue per Capita Served Population
Operating Revevues per Sewer Connection
Total Revenues per Connection

Total Costs
Total Costs per Capita Served Population
Total Cost per Connection

Operating Costs
Operating Cost per Capita Served Population
Operating Cost per Connection

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S 3,289 million
S 2,706 million
S 583 million
18

S 996 million
S 996
S 4,980
S16,445

S 2,706 million
S 2,706
513,530

S 2,626 million
S 2,626
S13.130

0.82
2.72

Box 4

FINANCIAL STATISTICS AND INDICATORS
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Flnandal Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets

Total Assets

Liabilities

Total Liabilities and Capital

H S fl

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)
Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs
Asset Turnover (total revenue/total assets)
A/C Receivable Turnover (total revenues)
Average Collection Period
Receivables Turnover (operating revenues)
Average Collection Period (operating revenues)

S 435 mil.
S 207 mil.
S 87 mil.
S 729 mil.
S 285 mil.
S 4,256 mil.

S 5,270 mil.

S 6,905 mil.

N/A

0.96
1.09
59 days
87 days
0.62
15.8
23 days
4.8
76 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

To be able to make a meaningful operational assessment of EMA, one must have
additional information regarding the nature of the non-sewer service related and other
income which raises operating revenues of S996 million to total revenues of S3.289
million. Taking the operating figures alone, operating revenues S996 million versus

operating costs of S2,626 million results in an operating deficit of SI,630 million, or 163
percent of operating revenue. In the overall, the utility earns a satisfactory profit of S583
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million, 18 percent on total revenues. However, the nature and stability of the
unexplained revenue is crucial to the picture.

Similarly, the balance sheet analysis is clouded by the unexplained long-term liabilities
figure which is larger than the total of current and fixed assets, including work in progress,
as given in the survey. Since the balance sheet must balance, something is missing.

The liquidity situation compared with current liabilities S670 million is somewhat tight.
However, cash and receivables coverage of operating costs is comfortable. The impact
of the unexplained revenues mentioned above on the receivables average collection period
is dramatic, as shown. Average collection versus operating revenues is 76 days compared
with 23 days if all revenues are considered. This again highlights a need for more
information.

Personnel Activities

Full-time Employees
Part-time Employees

m3 Collected/Day/Employee

Employees per 1,000 Persons Served
Percent Employees per 1,000 Connections
Percent Personnel Costs/Operating Costs

357
0

50.5

0.4
1.8

61.2

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personnel Analysis—It is difficult to judge the efficiency of personnel from the information
given. The fact that the utility is in reasonable financial condition presumes that
management is operating in a satisfactory fashion. The gaps in the financial analysis,
however, indicate caution on recommendations. A key indicator of interest is the number
of employees per sewer connection. At 1.8 this seems a reasonable number.
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Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Quito was 40.2 (deaths in the
first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones—1989, INEC, Quito, Ecuador).

Recommendations

• Financial

If a meaningful analysis is desired, more information is needed concerning:

1. The nature and composition of S2.293 million in revenues, the difference between
total revenues and the S996 million in operating revenues.

2. The composition and purpose of the S6,235 million in long-term debt which EMA
reports in its questionnaire. This amount is larger than the total assets of the company
as calculated.
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PROFILE 5

EMPRESA MUNICIPAL DE ALCANTARILLADO DE GUAYAQUIL
(EMA-GUAYAQUIL)
Guayaquil, Ecuador

Services Offered: Sanitation Service

Population in Service Area: 1,570,396
Population Served: 1,050,000

Daily Wastewater Collection: 140,900 m3

Full-time Staff: 650

Annual Revenue: 3,037,539,117 Sucres
Annual Costs: 2,839,584,746 Sucres (1990)
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GENERAL STATISTICS

General Description

The Empresa Municipal de Alcantarillado de Guayaquil (EMA—Guayaquil) is the sewer
authority for Guayaquil, Ecuador's most populous city, located on the Pacific Coast
approximately 400 kilometers southwest of Quito. The utility provides sewer services to
1,050,000 people in the greater Guayaquil region. The total service area extends over 235
square kilometers. See Box 1 for additional base data.

EMA-Guayaquil recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of
EMA-Guayaquil can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EMA—Guayaquil states that it reaches the operational goals of
improving health conditions and meeting service targets in terms of level of coverage and
population served. The company works for, but does not attain, the goals of serving a
specific geographical area and achieving financial autonomy.
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Contracted Services—EMA—Guayaquil contracts with other firms for 80 percent of its
billing and collection activities, 100 percent of its construction activities, 100 percent of the
costs of maintaining its networks and 10 percent of the maintenance costs of its pumping
stations and treatment facilities.

Investment Sources—Eighty-eight percent of the funding for capital investments is
obtained through foreign loans. An additional eleven percent is obtained through
government loans, while one percent is self-financed.

Billing—Billing for sewer services is based on water consumption. Rates range from 72
percent of billed water consumption for residential customers to 95 percent of billed water
consumption for commercial customers. There is also an annual charge for storm
drainage.

Health Data—No health data was provided by utility.

Operational Activities

Population of Service Area
Population Served (overall sanitation)
Population Served (sewer service)
Service Area (kmz)
Estimated Sewage Collection (mVday)
Treatment:
(treatment percent of total sewage collected)

• Preliminary Treatment
• Primary Treatment
• Secondary Treatment
• Tertiary Treatment

Pipe Connections
Total Connections
Industrial Waste (percent of total collected)

Population Density (people/km2 service area)
Percent Overall Sanitation Coverage
Percent Sewer Service Coverage

1,570,396
1,050,000

871,500
235

140,900

80
3
3

14
182,000
182,000

5

6,683
67
56

Box 2

OPERATIONAL STATISTICS AND INDICATORS
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• Operational Analysis—EMA-Guayaquil provides sewer service to Ecuador's most
populated city, Guayaquil. The utility provides overall sanitation service to a population
of 1,050,000 within an overall area population of 1,570,396, a coverage of 67 percent,
within a service area of 235 km2. EMA-G provides sewer service coverage to 56 percent
of the population. The population density of the service area is 6,683 people/km2.

EMA-Guayaquil is the only utility of the study that treats sewage. EMA-G collects 140,900
m3 of sewage per day. Of this amount, 80 percent is subjected to preliminary treatment
consisting of oxygénation and diffusion. Of this 80 percent of treated sewage, the
following percentages indicate the additional treatment steps to which it is subjected:
Primary—3 percent; Secondary—3 percent; Tertiary—14 percent. The percent of tertiary
treatment is high.

The utility services a total 182,000 sewerage connections, all of which are indicated as
pipe connections. EMA-G did not supply data on other types of connections or accounts.

Financial Activities

Salient financially-related statistics for the year 1990 follow:

Total Overall Revenues
Total Overall Costs
Profit
Profit as Percent of Revenues

Operating Revenues
Operating Revenue per Capita Served Population
Operating Revenue per Connection
Total Cost
Total Cost per Capita Served Population
Total Cost per Connection
Operating Costs

Operating Cost per Capita Served Population
Operating Cost per Connection
Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S 3,038 million
S 2,813 million
S 225 million
7.4

S 1,790 million
S 1,705
S17,867
S 2,813 million
S 2,679
S28.079
S 2,718 million

S 2,589

0.93
1.52

Box 3

FINANCIAL STATISTICS AND REVENUE
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets
Total Assets
Liabilities
Total Liabilities and Capital

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 326 million
S 5,855 million
S 62 million
S 6,243 million
S 1,455 million
S 252 million
S 7,950 million
S 1,660 million
S 7,950 million

11.6
11.7

42 days
802 days

0.38
0.52
702 days

Box 4

STATISTICS AND INDICATORS

Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

On an operating basis, EMA-Guayaquil shows a deficit of S928 million, or 52 percent of
operating revenue. This compares with an overall profit of S225 million, or 4.5 percent

of total revenues. There are S 1,248 million in non-sewer related revenues which should
be examined for source and stability before one can give a definitive opinion as to the
quality of the assumed earnings.

At the operating level, both per connection costs and per capita served costs exceed
operating revenues per connection or per capita. These are key indicators, and
management should strive to bring operating revenues in line, or reduce costs accordingly.
Unless non-sewer related income can be counted upon indefinitely, the utility will find
itself in difficulty.

The balance sheet contains a large anomaly which must be explained to make a
reasonable assessment of the utility's financial condition. The account receivable given in
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the response most probably relates to much more than normal, operating accounts
receivable. The sum of S5,8E>5 million, which is a multiple of operating and even total
revenues, most likely includes a sum such as a transfer payment due from government
along with normal receivables. The source and purpose of receivables should be identified.
Beyond this, normal liquidity and cash coverage of operating costs appears adequate.

Personnel Activities

Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections

m3 Collected/Day/Employees

Percent Personnel Costs/Operating Costs

650
0

0.6
6.5

216.8

97.8

Box 5

PERSONNEL STATISTICS AND INDICATORS

Personne/ Analysis—Personnel indicators for a sewerage utility appear high. Further, we
know from the financial analysis that the utility has a substantial operating deficit.
Therefore, we conclude that a thorough manpower utilization survey is a necessary part
of any overall study undertaken to improve performance.

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Guayaquil was 52.3 (deaths
in the first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones—1989, INEC, Quito, Ecuador).
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Recommendations

• Financial

1. Information as to source and stability of non-sewer related revenues be obtained and
studied.

2. Information clarifying the source and purpose of accounts receivable be obtained.

3. EMA-Guayaquil establish and execute a program designed to increase operating
revenues, reduce operating costs, or both in an effort to reduce or eliminate the
operating deficit.

• Personnel—We recommend that a thorough manpower utilization study be performed.
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PROFILE 6

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO (EMAPAL)
Azogues, Ecuador

Services Offered: Water and Sewer

Population in Service Area
Water: 29,528
Sewer: 24,000

Population Served
Water: 26,280
Sewer: 18,000

Daily Water Production: 6,912 m3

Daily Production Billed: 5,303 m3

Daily Wastewater Collection: 3,977 m3

Full-time Staff: 56

Annual Revenue: 123,550,395 Sucres
Annual Costs: 177,961,216 Sucres (1991)
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GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado (EMAPAL) is located in Azogues,
a town in south central Ecuador approximately 400 kilometers south of Quito. The utility
provides water to 26,280 people and sewer services to 18,000 people in Azogues Canton,
with a total service area extending some eight square kilometers. See Box 1 for additional base
data.

EMAPAL recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of
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EMAPAL can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Stated Operation—EMAPAL states that it reaches the operational goals of serving a
specific geographical area, improving health conditions, providing clean water and sewage
collection. Among the goals which are not met are achieving financial autonomy, and
reaching service targets in terms of population reached and level of coverage.

• Contracted Services—EMAPAL contracts 50 percent of its billing services to outside firms.

• Investment Sources—One hundred percent of the funds for capital investments is obtained
through an agreement with the municipal government. No investments are attributed to
other government transfers or loans, private loans, self-financing, or foreign loans or
grants.

• Bitting— EMAPAL has an incremental system based on water consumption, with separate
rate scales for residential, commercial and industrial customers. Rates per cubic meter
ascend for greater consumption volumes. Approximately 75 percent of the billed sales are
collected in each monthly billing period. There are no separate charges for sewer services.

• Health Data (provided by provincial health authority)—Infant mortality: 1991—45.5 per
1,000 live births. Child mortality: 1991—19.1 per 1,000 inhabitants.

• Anomolies—The indicated area of the service regions is the same for water supply and
sewer service yet the total indicated populations of the service area differs for the water
supply service and sewer service.

Operational Activities

• Operational Analysis—EMAPAL provides both water and sewerage services and is by a
wide margin the smallest in terms of both service area and population compared to the
other 12 utilities in the utility survey.

EMAPAL provides water service coverage to 26,280 and sewage service to 24,000
inhabitants in its service area of 8 km2. The service coverage of total population in its
service areas is 89 percent for water and 75 percent for sewer service. The population
densities of the service areas are 3,691 people per km2 for water and 3,000 people per
km2 for sewage.

The total water production at EMAPAL is 6,912 mVday. There are no data on the
metered production. It is not known whether EMAPAL is unable to meter its production
or simply did not supply the data. EMAPAL has unaccounted for water (UFW) (calculated
by subtracting water consumption from total production) of 1,609 m3/day; this is 23
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Population of Service Area (water)
Population of Service Area (sewer)
Population Served (water)
Population served (sewer)
Service Area (water and sewer) (km2)
Estimated Total Water Production (mVday)
Unaccounted for Water (UFW) (mVday)
Estimated Total Water Connections
Total Metered Water Connections
Metered Residential Connections
Total Water Consumption (m3/day)
Metered Residential Consumption (m3/day)
Metered Consumption (mVday)
Estimated Sewage Collection (mVday)
Sewage Connections
Total Connections (W&S)

29,528
24,000
26,280
18,000

8
6,912
1,609
4,380
4,145
3,705
5,303
4,516
5,002
3,977
3,285
7,665

Box 2

OPERATIONAL STATISTICS

percent of the indicated production. UFW is low, but the lack of meters on production
sources makes this figure suspect.

Total water connections number 4,380. These include 4,145 metered connections and
235 connections which are unmetered; this results in a metered/total connection
percentage of 94.

Total consumption of 5,303 mVday is split between 5,002 m3/day of metered
consumption and 301 mVday of unmetered consumption. The metered connections
which make up 94 percent of total connections. It appears that meter connections account
for 94 percent of the total consumption. This indicates that the consumption is constant
per connection regardless of whether the connection is metered or unmetered. The unit
demand of metered residential connections is 1.22 m3/conn/day.

Sewage collection and treatment—EMAPAL services 3,285 sewage connections through
which it collects 3,977 m3 of sewage per day, none of which is treated.
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Population Density (people/km2 water service area)
Population Density (people/km2 sewer service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Residential Unit Water Demand (m3/connections/day)

1 Percent UFW (unaccounted for water) is defined
consumption divided by total production.

3,691
3,000
89
75
23.31

94
94
1.222

as total production less total

2 Unit demand is calculated by dividing metered residential consumption by number
of metered residential connections.

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Salient financially related statistics for the year 1991 follow:

• Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

Water production of the Azogues utility is not metered. However, delivery is metered
through 4,145 of 4,380 connections (94.6 percent metered). Of total production of 6,912
m3 per day (2.52 million mVyear), 5,303 m3 of the production of 76.7 percent is billed.
Unbilled production of 1,609 ms/day (587,285 mVyear), or 23.3 percent of total
production, must have some deleterious effect on the operating performance of the utility
and should be reduced to the extent possible.

The 1991 operating deficit of S42.2 million, or 35 percent of revenues, is not healthy. A
low tariff may contribute to this result. Revenues averaged 527,511 per connection per
year (an average of S2.292 per month). This translates to US$1.77 revenue per
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Cash
Accounts Receivable
Inventory

Current Assets
Plant and Equipment

Total Assets

Current Liabilities

Total Liabilities and Capital

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)
Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs
Asset Turnover (total receivables/total assets)
A/C Receivable Turnover
Average Collection Period

S11.9 million
S66.8 million
S15.1 million

S93.8 million
S84.2 million

S265 million

0.8 million

S265 million

98.4
117.2
24.4 days

161.5 days
0.47
1.9

197 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

connection per month which is low by any standard. The average m3 water usage per
month per connection is 36.8. Therefore, the average revenue per m3 at any given
connection is S62.3, or US$0,048 per m3. A review of the tariff schedule is indicated.

The balance sheet data offered indicates little growth activity. If this is the case, liquidity
is marginally adequate so long as operating deficits are covered by the municipality.
Collection efforts should be improved as a 203 day average collection period for water
sales is excessive (the average collection period should be 30 to 60 days at most). Efforts
by the company and its outside contractor to collect amounts owed in a timely fashion
should be measured against this objective standard.

Personnel Activities
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Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Percent Personnel Costs/Operating Costs

56
0

2.1
7.31
123 mVday
95 mVday
38.9

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personnel Analysis—While the complement of 56 full-time employees is the smallest
among the combined water/sewer utilities studied, the ratio of 7.31 full-time employees
per thousand water and sewer connections is the highest. The ratio of full-time staff per
thousand population reached at 2.1 is the second highest. Staffing to length of pipe is not
available. Given the information we have, two ratios indicate that the Azogues utility is
inefficiently and slightly over-staffed.

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). Health data on the specific coverage area of this utility was not readily available from
published sources.

Recommendations

• Financial

The Azogues water and sewer utility should benefit from:

1. A study and follow-up effort to reduce unaccounted-for water.

2. Performance in collecting accounts receivable must be improved.

• Operational

1. Verify the quantity of water produced, preferably through the installation of master
meters.
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Personne/

1. Azogues should study its staffing level to determine where cuts can be reasonably
made to increase personnel efficiency.

2. This study should be part of a work simplification study to determine how tasks can
be handled more efficiently.
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PROFILE 7

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE IBARRA
(EMAPA-IBARRA)

Ibarra, Ecuador

Services Offered: Water and Sewer

Population in Service Area
Water: 94,600
Sewer: 85,200

Population Served
Water: 94,100
Sewer: 74,320

Daily Water Production: 31,968 m3

Daily Production Billed: 23,976 m3

Daily Wastewater Collection: 27,173 m3

Full-time Staff: 144

Annual Revenue: 490,000,000 Sucres
Annual Costs: 518,000,000 Sucres (1991)

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Ibarra (EMAPA—IBARRA) is
located in Ibarra, a city in northern Ecuador approximately 115 kilometers northeast of Quito.
The utility provides water to 94,100 people and sewer services to 74,320 people in Ibarra
Canton, with a total service areas extending over 21 square kilometers for water and 17
square kilometers for sewage. See Box 1 for additional base data.
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EMAPA-IBARRA recently completed an extensive questionnaire on its operational, financial
and personnel activities for the period 1990-1991. Data on these activities and an analysis of
these data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EMAPA-
IBARRA can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EMAPA—IBARRA states that it reaches the operational goals of
serving a specific geographical area, improving health conditions, providing clean water
and sewage collection, achieving financial autonomy, and meeting service targets in terms
of population reached and level of coverage.

• Contracted Services—EMAPA—IBARRA contracts 5 percent of its construction activities
to outside firms. The utility also contracts out for 20 percent of the studies it conducts.

• Investment Sources—Sixteen percent of the funding for capital investments is self-
financed. An additional forty-three percent is obtained through agreements with the
municipal government and other organizations. No other sources of investment funds were
listed.

• Billing-For water supply, EMAPA—IBARRA has an incremental billing system based on
consumption, with separate rate scales for residential and commercial customers. Rates
for sewer services also differ between residential and commercial customers, and are
assessed based on fifty percent of the total water consumption. Approximately 90 percent
of the billed sales are collected in each monthly billing period.

• Health Data—No health data was provided by utility.

Operational Activities

• Operational Analysis—EMAPA provides water service to 94,100 inhabitants which is 99
percent coverage of its water service area; the utility provides 74,320 inhabitants or 87
percent coverage for sewer. The population densities for its water service and sewer
service area are 4,406 and 4,951 people/km2 respectively.

The total water production by EMAPA is 31,968 mVday. The metered production
accounts for 100 percent of this production. EMAPA has UFW of 7,992 mVday which
is 25 percent of total production. Total water connections, 16,168, consist of 13,760
metered connections and 2,408 connections which are unmetered. The metered
connections make up 85 percent of total connections.
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Population of Service Area (water)
Population of Service Area (sewer)
Population Served (water)
Population Served (sewer)
Service Area (water) (km2)
Service Area (sewer) (km2)
Total Water Production (mVday)
Estimated Unaccounted for Water (UFW) (mYday)
Metered Water Production (mVday)
Billed Water Production (mVday)
Estimated Total Water Connections
Metered Residential Connections
Total Metered Water Connections
Total Water Consumption (m3/day)
Metered Residential Consumption (m3/day)
Metered Consumption (mVday)
Estimated Sewage Collection (mYday)
Sewage Connections
Total Connections (W + S)

ND = No data was submitted on survey

94,600
85,200
94,100
74,300
21
17
31,968
7,992
31,968
23,976
16,168
13,315
13,760
ND
14,648
16,972
27,173
13,750
29,918

Box 2

OPERATIONAL STATISTICS

The metered consumption is 16,972 mYday. There is no data on total consumption. The
lack of data on total consumption is surprising. Given that only 15 percent of connections
are unmetered, some estimate of total consumption should be made by the utility given
their knowledge of the types of unmetered connections, unless a majority of their
connections are illegal. The lack of estimates of total consumption casts doubts on
estimates of UFW. The unit demand at metered residential connections is 1.10
mYconnection/day.

Sewage collection and treatment—The utility services 13,750 sewage connections by
which 27,173 m3 of sewage is collected per day; none of the sewage is treated.
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Population Density (people/km2 water service area)
Population Density (people/km2 sewer service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent Metered Production/Total Production
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Unit Residential Demand (m3/connections/day)

4,406
4,951
99
87
100
251

85
N/A
1.102

1 Percent UFW taken as total production less the billed production; rather than total
production less total consumption as data on total consumption was not available.

2 Unit demand is calculated by dividing metered residential consumption by number
of metered residential connections.

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Salient financially related statistics for the year 1991 follow:

• Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

The Ibarra utility water production is metered but only 23,976 m3 per day, or 75 percent,
of the production is billed. On the consumption side, 85.1 percent of the utilities 16,168
water connections are metered. Unbilled production is 7,992 m3 per day, 25 percent of
production, which amounts to 2.9 million m3 per year. This has a negative impact on
operating performance. Revenues received on billed production, S230 million, results in
a price calculation of S26.3 per m3 of water. On this basis, we can calculate the
opportunity cost of the unbilled production at S76.7 million annually.
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Total Overall Revenues
Total Operating Costs
Deficit
Deficit as Percent of Revenues

Total Operating Revenue per Capita Served Population
Total Operating Revenue per Connection

Total Operating Revenues per m3 Produced
Total Operating Revenues per m3 Billed

Total Cost
Total Cost per Capita Served Population
Total Cost per Connection

Total Operating Costs
Total Operating Cost per m3 Produced
Total Operating Cost per m3 Billed

Operating Ratio (total cost/total revenues)
Working Ratio (operating cost/operating revenues)

S490 million
S518 million
(S28 million)
5.7

S3.772
S11.866

S30.4
S40.6

S518 million
S5.504
S17.314

S518 million
S44.4
S59.2

1.06
1.46

Box 4

FINANCIAL STATISTICS AND INDICATORS

The calculated deficit of S28 million on overall revenues of S490 million, or 5.7 percent,
is not worrisome. However, the operating deficit of S163 million, or 45.9 percent of
revenues, gives cause for concern. This is the weakest statistic in what is otherwise a
reasonable financial picture. Much depends on the stability and source of the S135 million
in revenue not accounted for by either water or sewer service or connection fees.

The financial condition of the company is good in terms of its cash position and the
collection of its receivables. Liquidity to meet operating costs (liabilities are
inconsequential) is present with ample margin. The data does not contain information
relating to fixed assets, so one cannot assess the status of plant and equipment nor the
total size of the balance sheet. However, work relating to construction is partially
contracted-out; during 1991, S88 million was spent on outside contracts, so one presumes
that the plant is being expanded or modernized.
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Cash
Accounts Receivable
Inventory

Current Assets

Work in Progress
Plant and Equipment

Total Assets

Current Liabilities

Total Liabilities and Capital

• • •
• • •

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 101 million
S 77 million
S 114 million

S 292 million

S 10 million
N/A

N/A

S 1 million

N/A

158
258

71 days
125 days

N/A
6.4
57 days

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

Personnel Activities

• Personne/ Analysis—EMAPA-IBARRA employs 144 full-time employees which is a ratio
of 4.81 per thousand water and sewer connections. There are 1.4 employees per
thousand meters of pipe, and 1.5 employees per thousand population (water) served.
Personnel costs of S198 million are 38 percent of operating costs, among the lower of the
combined utilities under study.

While apparently not overstaffed, poor operating results indicate that both the revenue and
the cost side of the operating deserve study. Therefore, the personnel situation should be
examined to see if and where efficiencies can be made.
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Full-time Staff 144
Part-time Staff 0

Employees per 1,000 Person Served 1.5
Employees per 1,000 Connections 4.81
Water Produced per Employee 222 m3/day
Water Billed per Employee 167 m3/day
Percent Personnel Costs/Operating Cost 38.2

Box 6

PERSONNEL STATISTICS AND INDICATORS

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). Health data on the specific coverage area of this utility was not readily available from
published sources.

Recommendations

• Operational

1. Verify the quantity of water consumed to obtain a better estimate of consumption,
move to install more meters.

2. Determine a course of action to reduce UFW.

• Financial

1. Perform revenue and cost studies to reduce the operating deficit.

2. Identify sources of revenue for investment funding. About 40 percent of funding for
investment is unidentified.

• Staffing/Personnel

1. Within an overall study of revenues and costs, study staffing to see if cost reductions
can be made



PROFILE 8

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO DE
SANTO DOMINGO DE LOS COLORADOS (EMAPA-SD)

Santo Domingo de los Colorados, Ecuador

Services Offered: Water and Sewer

Population in Service Area
Water: 115,000
Sewer: 115,000

Population Served
Water: 72,645
Sewer: 48,160

Daily Water Production: 21,168 m3

Daily Production Billed: 15,876 m3

Daily Wastewater Collection: 16,934 m3

Full-time Staff: 92

Annual Revenue: 326,086,000 sucres
Annual Costs: 340,921,000 sucres (1991)
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GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Santo Domingo de los Colorados
(EMAPA—SD) is located in Santo Domingo de los Colorados, a city in north central Ecuador
approximately 130 kilometers west of Quito. The utility provides water to 72,645 people and
sewer services to 48,160 people in the city of Santo Domingo and surrounding areas within
Pichincha province. The total service area for water supply and sewer extend approximately
30 square kilometers. See Box 1 for additional base data.

EMAPA-SD recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of EMAPA-
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SD can be measured. The Profile concludes with some recommendations for improvements
for the utility to consider.

• Operational Goals—EMAPA—SD states that it reaches the operational goals of providing
clean water and achieving fiscal autonomy. It currently works for, but does not attain the
goals of serving a specific geographical area, improving health conditions, and meeting
service targets in terms of population reached and level of coverage.

• Contracted Services—EMAPA—SD contracts with other firms for 100 percent of its billing
and collections and 40 percent of its construction activities.

• Investment Sources—One hundred percent of the funding for capital investments is self-
financed. No other sources of investment funds were listed.

• Billing—For water supply, EMAPA—SD has separate rate scales for
residential/commercial, industrial, and public customers. Specific rates are determined by
zone and type of service rather than volume of consumption. Rates for sewer services are
assessed determined as a percentage of the total water bill. Approximately 75 percent of
the billed sales are collected in each monthly billing period.

• Health Data—Ho health data was provided by utility.

Operational Activities

Population Density (people/km2 water and sewer service areas)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent UFW
Percent Metered Connections/Total Connections
Percent Unmetered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Percent Unmetered Consumption/Total Consumption

3 Percent UFW (unaccounted for water) is defined as total
consumption divided by total production.

3,833
63
42
10.83

N/A
100
N/A
100

production less total

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Operational Analysis—The service areas and population are the same for water and sewer
services preferred by EMAPA. In the 30 km2 service area with a population of 115,000,
972,645 inhabitants or 63 percent have water service: 48,160 or 42 percent have sewer
service.
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Population of Service Area (water and sewer)
Population Served (water)
Population Served (sewer)
Service Area (water and sewer) (kmz)
Estimated Total Water Production (mVday)
Unaccounted for Water (UFW) (mYday)
Estimated Total Water Connections
Total Metered Water Connections
Estimated Unmetered Water Connections
Total Water Consumption (mVday)
Unmetered Consumption (mVday)
Estimated Sewage Collection (mVday)
Sewer Connections
Total Connections (W + S)

115,000
72,645
48,160

30
21,168
2,279
14,529

i

14,529
18,889*
18.8892

16,934
9,632

24,161

1 The questionnaire indicates the presence of 1000 installed meters in the city of
Santo Domingo; however, these meters are not functioning. There are no other
metered connections indicated in the system.

2 The questionnaire indicated that the estimate for unmetered consumption (total
consumption) is based on the number of connections.

Box 2

OPERATIONAL STATISTICS

The total water production by EMAPA-SD is 21,168 mVday, which is not metered.
Based on the supplied production and consumption data, the UFW is 2,279 mVday
which accounts for only 10.8 percent of total production. This is an absurdly low figure.
The lack of meters on production sources and water connections makes this figure very
suspect.

Total connections, 14,529, are all unmetered as the utility does not have functioning
metered connections. However, the total consumption is estimated at 18,889 mVday.

Sewage collection and treatment— EMAPA services 9,632 sewage connections by which
16,934 m3 of sewage is collected per day; none of the sewage is treated.

Financial Activities

Salient financially related statistics for the year 1990 follow:

• Financial Analysis—EMAPA-SD operates its water service without metering at either the
production or consumption ends. They estimate that 5,292 m3 per day, or 25 percent of
production, is unbilled. Revenues of S120 million on water sales alone calculate to a price
of S20.7 per m3 of billed water production. The 5,292 m3 per day unbilled production
results in lost revenues to EMAPA SD of S40 million.
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Total Overall Revenues
Total Operating Costs

Deficit
Deficit as Percent of Revenues

Total Operating Revenue per Capita Served Population
Total Operating Revenue per Connection (W&S)
Total Operating Revenues per m3 Produced
Total Operating Revenues per m3 Billed

Total Costs
Total Costs per Capita Served Population
Total Costs per connection (W&S)

Total Operating Costs
Total Operating Costs per m3 Produced
Total Operating Costs per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S326 million
S341 million

S 15 million
4.6

S 3,604
510,837
S 33.8
S 45.2

S341 million
S 4,694
S14.114

S341 million
S 44.1
S 58.8

1.05
1.30

Box 4

FINANCIAL STATISTICS AND INDICATORS

The S15 million deficit of costs over revenues, 4.6 percent, indicates adequate pricing of
services from the information available. The S326 million revenue flow is comprised of
43.4 percent connection fees, 36.9 percent water and sewer service sales, and 19.7
percent non-water/sewer revenues. There is an apparent opportunity to increase sales
indicated by the relatively low level of penetration of the service area, 63 percent for water
and 42 percent for sewer service respectively. IMAPA SD is not in an ideal position to
take-on debt to expand its services due to operating losses, however growth is taking place
as evidenced by the sizable connection fees shown. Increasing service coverage should be
a high priority of the utility.

The financial condition of the balance sheet cannot be determined without information on
accounts receivable. However, the cash position appears healthy in relation to both the
stated liabilities and the level of operating costs (102 days coverage).
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Cash
Accounts Receivable
Inventory
Current Assets
Plant and Equipment

Total Assets

Long-term Liabilities

Total Liabilities and Capital

M • •
• i M W

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 96 million
N/A
S 70 million
S166 million
S 64 million

S230 million

S 3 million

S227 million

N/A
N/A

102 days
102 days

1.42
N/A
N/A

Box 5

BALANCE SHEET: STATISTICS AND INDICATORS

Personnel Activities

• Personnel Analysis—EMAPA SD has 92 full-time employees and 1 part-time employee.
There are 1.3 full-time employees per 1,000 population reached, and 3.81 employees for
each 1,000 combined water and sewer connections. There are 1.6 full-time employees
per each 1,000 meters of pipe installed. Personnel costs of S177 million are 52 percent
of total operating costs.

While not the lowest among the combined water/sewer utilities studied, EMAPA—SD
holds the middle ground in its indicators. However, if it is to increase area coverage, it
should do so while retaining or improving present personnel efficiency.
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Full-time Employees 92
Part-time Employees 1

Employees per 1,000 Persons Served 1.3
Employees per 1,000 Connections 3.81
Water Produced per Employee 230 m3/day
Water Billed per Employee 173 mVday
Personnel Costs/Operating Costs 52

Box 6

PERSONNEL STATISTICS AND INDICATORS

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally (WH
O). In that year, the overall infant mortality rate in Santo Domingo de los Colorados was 44.8
(deaths in the first year of life per 1,000 live births, based on data in Anuario de Estadísticas
Vitales; Nacimientos y Defundones--1989, INEC, Quito, Ecuador).

Recommendations

• Operational—Based on the very low UFW percentage of total production of 10.8 percent
the data supplied on production and consumption is suspect. Metering to estimate the
consumption per connection for the different sectors should be introduced as soon as
possible. The initial data could be used to develop a baseline which may allow for a more
accurate estimate of consumption.

• Financial

1. EMAPA-SD must create and implement an expansion plan to increase the coverage
of its service area. This will include all technical and financial considerations.

2. Clarify the position on the balance sheet of accounts receivable. The situation is
confused as the utility appears to finance all capital assets though long-term liabilities
appear low.

• Personnel Issues—That EMAPA—SD keep a personnel efficiency in mind as it undertakes
its major study to increase area service coverage which is the primary unmet responsibility
of the firm.
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PROFILE 9

DEPARTAMENTO MUNICIPAL DE AGUA POTABLE
Y ALCANTARILLADO DE RIOBAMBA (DMAPAR)

Riobamba, Ecuador

Services Offered: Water and Sewer

Population in Service Area
Water: 120,000
Sewer: 115,000

Population Served
Water: 114,000
Sewer: 90,000

Daily Water Production: 50,000 m3

Daily Production Billed: 25,000 m3

Daily Wastewater Collection: 17,500 m3

Full-time Staff: 80

Annual Revenue: n/a
Annual Costs: n/a
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GENERAL STATISTICS

General Description

The Departamento Municipal de Agua Potable y Alcantarillado de Riobamba (DMAPAR) is
located tai Riobamba, a city in central Ecuador approximately 188 kilometers south of Quito.
The utility provides water to 114,000 people and sewer services to 90,000 people in the
Riobamba area. The total service area extends 25 square kilometers for water supply and 19
square kilometers for sewer. See Box 1 for additional base data.
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DMAPAR recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of
DMAPAR can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—DMAPAR states that it reaches the operational goals of serving a
specific geographical area, improving health conditions, providing clean water, and
meeting service targets in terms of population reached and level of coverage. The utility
is working for, but has not achieved financial autonomy.

• Contracted Services—DMAPAR contracts with other firms for 80 percent of its
construction activities, and 100 percent of the studies it conducts.

• Investment Sources—No data given.

• Billing—For water supply, DMAPAR has separate rate scales for various categories
of customers, including residential, commercial, industrial, and institutional. Users pay a
flat fee for an initial amount and additional fees for each cubic meter beyond that limit.
For example, residential customers pay 320 sucres for the first 30 m3 per month, and 3.5
sucres for each additional m3. Rates for sewer services are one half of the total charge for
water. Approximately 75 percent of the billed sales are collected in each monthly billing
period.

• Health Data—No health data was provided by utility.

• Anomalies—The number of residential water connections seem inordinately low; the
number of indicated commercial connections outnumber them.

Operational Activities

• Operational Analysis—The Riobamba Municipal Department of Water Supply and
Sewerage is the only Municipal Department contacted in the study to supply data on their
water supply and sewerage service separately.

DMAPA provides water service coverage to 95 percent or 114,000 out of 120,000 of the
inhabitants in its water service area of 25 km2; the population density of this area is 4,800
people/km2. The utility provides sewer service coverage to 78 percent or 90,000 out of
115,000 of the inhabitants of the 19 km2 sewer service area; the population density is
6,053 people/km2.
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Population of Service Area (water)
Population of Service Area (sewer)
Population Served (water)
Population Served (sewer)
Service Area (water) (km2)
Service Area (sewer) (km2)
Total Water Production (mVday)
Estimated Unaccounted for Water (UFW) (mVday)
Metered Water Production (mVday)
Billed Water Production (mVday)
Estimated Total Water Connections
Metered Residential Water Connections
Metered Water Connections
Total Water Consumption (mVday)
Metered Residential Consumption
Metered Consumption (mVday)
Estimated Sewage Collection (mVday)
Sewage Connections
Total Connections (W+S)

ND—No data was supplied on survey

120,000
115,000
114,000
90,000
25
19
50,000
25,000
50,000
25,000
20,011
6,369
17,612
ND
ND
ND
17,500
20,000
40,011

Box 2

OPERATIONAL STATISTICS

The total water production, 50,000 m3 day, is metered. The UFW for DMAPAR is 25,000
mVday or 50 percent of indicated production.

Total water connections, 20,011, consist of 17,612 metered connections and 2,399
connections which are not metered. The metered connections account for 88 percent of
total connections. There was no consumption data supplied in the survey.

Sewage collection and treatment—The municipal department services 20,000 sewage
connections by which 17,500 m3 of sewage is collected per day, none of the sewage is
treated.
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Population Density (people/km2 water service area)
Population Density (people/km2 sewer service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent Metered Production/Total Production
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption

4,800
6,053
95
78
100
501

88
N/A

1 Percent UFW taken as total production less the billed production; rather than total
production less total consumption as data on total consumption was not available.

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Financial details were not provided in the questionnaire and therefore, the preparation of a
financial analysis is not possible.

Personnel Activities

Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Personnel Costs/Operating Costs

80
20

0.7
2.0

625 mVday
312 mVday
N/A

Box 4

PERSONNEL STATISTICS AND INDICATORS

Personnel Analysis—From the indicators shown above, one can assume that DMAPAR
is among the most, if not the most efficient combined water/sewer utility studied.

99



However, without financial data to confirm these findings, we can only state that
DMAPAR has the best personnel/technical ratios in the group.

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrhea! diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). Health data on the specific coverage area of this utility was not readily available from
published sources.

Recommendations

• Operational—The amount of unaccounted for water at 50 percent is high. Steps should
be taken to reduce UFW. This may include better metering of both production and
consumption. Knowledge of this may help pinpoint problems of water loss.

• Financial Issues—No recommendations were possible on financial issues due to lack of
data.

• Personnel—No recommendations—see personnel analysis above.
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PROFILE 10

EMPRESA MUNICIPAL DE AGUA POTABLE Y
ALCANTARILLADO DE AMBATO

(EMAPA-AMBATO)
Ambato, Ecuador

Services Offered: Water and Sewer

Population in Service Area
Water: 125,000
Sewer: 125,000

Population Served
Water: 109,000
Sewer: 76,300

Daily Water Production: 50,544 m3

Daily Production Billed: 1,684 m3

Daily Wastewater Collection: 35,000 m3

Full-time Staff: 285

Annual Revenue: 1,255,836,238 Sucres
Annual Costs: 209,714,944 Sucres (1991)

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Ambato (EMAPA—AMBATO)
is located in Ambato, a city in central Ecuador approximately 135 kilometers south of Quito.
The utility provides water to 109,000 people and sewer services to 76,300 people with a total
service areas extending over 13.5 square kilometers for water and 9.5 square kilometers for
sewage. See Box 1 for additional base data.

EMAPA—AMBATO recently completed an extensive questionnaire on its operational, financial
and personnel activities for the period 1990-1991. Data on these activities and an analysis of
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these data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of
EMAPA—AMBATO can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EMAPA—AMBATO states that it reaches the operational goal of
providing clean water, while it is working for, but does not reach the goals of serving a
specific geographical area, improving health conditions, achieving financial autonomy, and
meeting service targets in terms of population reached and level of coverage.

• Contracted Services—EMAPA—AMBATO contracts 20 percent of its construction
activities to outside firms. The utility also contracts for 20 percent of the studies it
conducts.

• Investment Sources—Sixty-four percent of the funding for capital investments is self-
financed. An additional 35 percent is obtained through government loans, and 1 percent
is provided through direct government transfers.

• Billing—For water supply, EMAPA—AMBATO has an incremental billing system based
on consumption, with separate rate scales for residential, commercial and industrial
customers. Rates for sewer services are equivalent to the charges for water consumption.

• Health Data—No health data was provided by utility.

• Anomalies

1. The service areas for water and sewer service are different yet the total indicated
populations of the service area are the same.

2. The indicated billed water production is only 3.3 percent of total indicated production.
This percentage seems inordinately low in itself as well as compared to the other
utilities.

Operational Activities

• Operational Analysis—EMAPA-A provides water service to 109,000 out of 125,000
inhabitants or 87 percent in its water service area of 13.8 km2; it provides sewer service
to 76,300 out of 125,000 inhabitants or 61 percent in the sewer service area of 9.7 km2.
The population densities in the water and sewer service areas are 9,032 and 12,887
respectively.
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Population of Service Area (water)
Population of Service Area (sewer)
Population Served (sewer)
Population Served (water)
Service Area (water) (km2)
Service Area (sewer) (km2)
Estimated Total Production (m3/day)
Metered Production (mVday)
Total Water Connections
Metered Residential Connections
Total Metered Water Connections
Total Water Consumption (m3/day)
Metered Residential Consumption (mVday)
Metered Consumption (mVday)
Estimated Sewage Collection (mVday)
Sewage Connections
Total Connections (W + S)

ND—No data was provided in survey.

1 As there is no data for total water connections, the number of
connections is used in calculations in place of total connections.

125,000
125,000
76,300
109,000
13.8
9.7

50,544
ND
ND
19,771
24,206
ND
20,049
32,781
35,000
19,365
43,5711

metered water

Box 2

OPERATIONAL STATISTICS

The total water produced by EMAPA-A is 50,544 m3/day, however, the data provided
in the survey on operational questions was insufficient to calculate several important
indicators. For example, there is no data to determine whether total water produced is
metered or unmetered production or a combination.

EMAPA services 24,206 metered connections and metered consumption is 32,781
mVday. The unti demand at metered residential connections is 1.01 mVconnection/day.
There is, however, no data on total number of connections, and there is no data on total
consumption.

Sewage collection and treatment—EMAPA services 19,365 sewage connections by which
35,000 m3 of sewage is collected per day; none of the sewage is treated.
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Population Density (people/km2 water service area)
Population Density (people/km2 sewer service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent UFW
Metered Consumption/Total Consumption
Unit Residential Water Demand (m3/conn/day)
Full-time Staff/1000 (W + S) Connections

2 Percent UFW is not included as an indicator due to the
consumption, and an unrealistically low quantity of billed
data.

3 Unit demand is calculated by dividing metered residential
of metered residential connections.

9,032
12,887
87
61

2

N/A
1.01 3

6.5

absence of data on total
water as indicated by the

consumption by number

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Salient financially related statistics for the year 1991 follow:

• Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

In the overall, EMAPA Ambato reflects profitable operations. However, water and sewer
operating revenues of S881 million related to costs, in effect the working ratio, reflects a
deficit of S305 million, or 35 percent of revenues. Non-water or sewer related revenues
of S365 million account for this difference between operating deficit and overall surplus.

Ambato's small percentage of metered production, 3.3 percent, is an anomaly. At the
consumption end, all water connections are metered. Calculations of metered production
cost is irrelevant in the circumstance; however, we can arrive at a revenue of S73.6 per
m3 consumed versus a cost of S99.1 per m3 consumed which describes the operating
revenue/cost imbalance.

The balance sheet is highly illiquid as reflected in the quick ratio and the cash coverage
of total costs. Cash and accounts receivable do not give any cushion at all, on this
particular day, and one must imagine that the utility will have to borrow from the
municipality to cover the next payroll. On the other hand, inventory levels are high, even
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Total Overall Revenues
Total Overall Costs

Profit
Profit as Percent of Revenues

Total Operating Revenue per Capita Served Population
Total Operating Revenue per Connection (W&S)
Total Operating Revenues per m3 Produced
Total Costs
Total Costs per Capita Served Population
Total Cost per Connection (W&S)
Total Operating Costs
Total Operating Cost per m3 Produced

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S 1,246 million
S 1,186 million

S 60 million
4.8

S8.083
S20.220
S 47.7
SI, 186 million
S 10,880
S 26,025
SI, 186 million
S 64.3

0.95
1.35

Box 4

FINANCIAL STATISTICS AND INDICATORS

exceeding work in progress. This could indicate that substantial cash purchases have been
made to accommodate an expansion program since total liabilities are only 50 percent of
inventory and work in progress combined.

The very small total of liquid assets, given the size of this utility, is puzzling, and leads one
to suspect errors in completing the questionnaire.

Personnel Activities

• Personnel Analysis—Full-time staff at Ambato numbers 285; the utility also has 3 part-time
employees. There are 6.54 employees per 1,000 connections, and 2.6 employees per
1,000 served population. There are 1.3 employees per 1,000 meters of water pipe.
Personnel costs are 65 percent of total operating costs, high by comparison with most
other utilities studied.

There is little question that efficiencies can be made given this comparison with other
combined utilities of similar size.
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets
Total Assets
Current Liabilities
Liabilities and Capital
Quick Ratio (cash+receivables/liabilities)
Current Ratio (current assets/current liabilities)
Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs
Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 2 million
S 3 million
S 411 million
S 416 million
S 299 million
S4.066 million
S4,781 million
S 355 million
S4,781 million
0.014
1.172
0.6 days
1.5 days
0.26
415
0.9 days

Box 5

BALANCE SHEET STATISTICS AND INDICATORS

Health

Health data is not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrhea! diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Ambato was 58.2 (deaths in
the first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones-1989, INEC, Quito, Ecuador).

Recommendations

• Operational

It would be difficult to draw conclusions from the data supplied. Data collection should be
improved.

• financial

Likewise, the financial date may be suspect. However, management must introduce
financial planning to assure adequate liquid assets to meet current obligations and
operating costs.
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Full-time Employees
Part-time Employees
Employees per 1,000 Persons Served1

Employees per 1,000 Connections1

Water Produced per Employee1

Water Billed per Employee1

Percent Personnel Costs/Operating Costs

Full-time employees only

285
3
2.6
6.5
177 mVday
5.9 mVday
65

Box 6

PERSONNEL STATISTICS AND INDICATORS

Personne/

The Ambato utility must undertake a task analysis and work simplification study to
determine where personnel efficiencies can be effected. This study should be performed
by a contracted, not by in-house staff.
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PROFILE 11

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO
DE MANTA (EMAPAM)

Manta, Ecuador

Services Offered: Water and Sewer
Population in Service Area

Water: 135,000
Sewer: 89,076

Population Served
Water: 135,000
Sewer: 59,073

Daily Water Production: 19,500 m3

Daily Production Billed: 11,500 m3

Daily Wastewater Collection: 5,000 m3

Full-time Staff: 218

Annual Revenue: 644,217,106 sucres
Annual Costs: 629,457,036 sucres (1991 sucres)

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Manta (EMAPAM) is located in
Manta, a city on the Pacific Coast of Ecuador approximately 390 kilometers southwest of
Quito. The utility provides water to 135,000 people and sewer services to 59,073 people in
the city of Manta and surrounding areas. The total service area for water supply and sewer
extend approximately 30 square kilometers. See the box for additional base data.

EMAPAM recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of -
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EMAPAM can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EMAPAM states that it reaches the operational goals of improving
health conditions, providing clean water and meeting service targets in terms of population
reached and level of coverage. It currently works for, but does not attain the goals of
serving a specific geographical area and achieving financial autonomy.

• Contracted Services—EMAPAM contracts with other firms for 80 percent of its operations
and maintenance costs, 100 percent of its construction activities, and 100 percent of the
studies it conducts.

• Investment Sources—90 percent of the funding for capital investments is self-financed,
and 10 percent is obtained through private loans.

• Billing—For water supply, EMAPAM has separate rates for residential, commercial and
industrial customers. Charges are based on a flat amount for each cubic meter of water
within each customer category. Charges for sewer services are equal to 25 percent of the
water bill in each of the categories. Approximately 50 percent of the billed sales are
collected in each monthly billing period.

• Health Data—No health data was provided.

Operational Activities

• Operational Analysis—EMAPAM provides water service to 100 percent of the inhabitants
and sewer service to 66 percent, in each service area; this is 135,000 people in an
unspecified water service area and 59,073 people in a sewer service area of 30 km2. The
population density in its sewer service area is 2,969 people/km2.

The total water production by EMAPAM is 19,500 m3/day, however, the data provided
in the survey on operational questions was insufficient to calculate several important
indicators. For example, there is no data to determine whether total water produced is
metered or unmetered production or a combination of both. The estimated UFW is 9,082
mVday which is 47 percent of daily production.

EMAPAM services 15,147 metered connections, however, there is no data on total
number of connections. Total consumption, 10,418 mVday, consists of 9,834 ms/day
of metered consumption and 583 mVday of unmetered consumption.

The metered consumption accounts for 94 percent of total consumption.

The unit demand at metered residential connections is 0.49 m3/connection/day.

• Sewage collection and treatment—EMAPAM. services 11,120 sewage connections by
which 5,000 m3 of sewage is collected per day; none of the sewage is treated.
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Population of Service Area (water)
Population of Service Area (sewer)
Population Served (water)
Population served (sewer)
Service Area (water)
Service Area (sewerage) (km2)
Estimated Total Water Production (mVday)
Metered Water Production (mVday)
Total Water Connections
Metered Residential Connections
Metered Water Connections
Estimated Total Water Consumption (mVday)
Metered Residential Consumption (mVday)
Total Metered Consumption (mVday)
Estimated Unaccounted for Water (UFW) (mVday)
Estimated Sewage Collection (mVday)
Sewage Connections
Total Connections (W + S)

ND—No data was submitted on questionnaire

1 As there is no data for total water connections, the number of
connections are used in calculations in place of total connections.

135,000
89,073
135,000
59,073
ND
30
19,500
ND
ND
13,579
15,147
10,418
6,667
9,834
9,082
5,000
11,120
26.2671

metered water

Box 2

OPERATIONAL STATISTICS
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Population Density (people/km2 water service area)
Population Density (people/km2 sewer service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent UFW
Metered Consumption/Total Consumption
Unit Residential Water Demand (mVconnection/day)
Full-time Staff/1000 (W+S) Connections

N/A
2,969
100
66
472

94
0.493

8.31

As there is no data for total water connections, the number of metered water
connections are used in calculations in place of total connections.
UFW is defined as total production less total consumption divided by total
production.
Unit demand is calculated by dividing metered residential consumption by metered
residential connections.

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Salient financially related statistics for the year 1991 follow.

• Bnandal Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

It is unclear if the Manta utility's water production is metered or not. Of daily production
of 19,500 m3, 59 percent, or 11,500 m3 is billed. This leaves 41 percent, or 2.9 million
m3 per year, unbilled. Data indicates that all connections are metered at the consumption
end. Sales revenues received on billed production of 4.2 million m3 per year indicates a
price of S122 per m3. The opportunity cost of the 41 percent in unbilled water is
substantial at these price levels.
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Total Overall Revenues
Total Overall Costs

Profit
Profit as Percent of Revenues

Total Operating Revenues
Total Operating Revenue per Capita Served Population
Total Operating Revenue per Connection (W&S)

Total Operating Revenues per m3 Produced
Total Operating Revenues per m3 Billed

Total Costs
Total Cost per Capita Served Population
Total Cost per Connection (W&S)

Total Operating Costs
Total Operating Cost per m3 Produced
Total Operating Cost per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenues)

S644 million
S629 million

S 15 million
2.3

S585 million
S4.336
522,271

S 82.2
S139.4

S629 million
S4,659
S23,946

S593 million
S 83.3
S141.3

0.98
1.08

Box 4

FINANCIAL STATISTICS AND INDICATORS

Overall, Manta enjoyed a S15 million profit in 1991 as a result of S59 million in non-
water or sewer revenues. In operating terms, costs exceeded revenues by S8 million, or
1.4 percent. Interest payments were S36 million, the difference between operating costs
and total costs. Notwithstanding staffing which appears excessive in comparison with other
utilities, performance is marginally acceptable; however, there does not appear to be
sufficient profit to meet debt service from what one can tell.

The balance sheet reflects a tight liquidity situation for the size of the utility. Cash and
accounts receivable are low compared with operating costs; it appears the company would
be unable to meet a S13 million bi-weekly payroll if one were due currently. The re-
creation of Mania's balance sheet is not possible due to the low value which can be
assumed to represent work in progress and equipment compared with the current value
of long-term debt representing, one assumes, work in progress and equipment purchases
which have not yet been included in the books as fixed assets.
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Cash
Accounts Receivable
Inventory
Current Assets

Work in Progress
Fixed Assets (without revaluation)

Total Assets

• • H H
• m m

Total Liabilities

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivable Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 11 million
S 8 million
S 17 million
S 36 million

S 48 million
S 6 million

S 90 million

S185 million

14.5
27.7

6 days
11 days

7.2
73.1
5 days

Box 5

BALANCE SHEET STATISTICS AND INDICATORS

Personnel Analysis

Manta employs 218 full-time staff and 2 part-time. This calculates to 8.3 full-time employees
per 1,000 water and sewer connections, and 1.6 per 1,000 population served. There are 2.9
full-time employees per 1,000 meters of pipe in the water system. Personnel cost is S358
million, 60.4 percent of operating costs or 56.9 percent of total costs. These personnel-related
indexes are among the highest for the combination water/sewer utilities covered by the survey.
They are particularly high considering that, according to their response to the questionnaire,
80 percent of operations and maintenance activities are contracted out. Contract costs account
for a further 20 percent of operating costs.
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Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Percent Personnel Costs/Operating Costs

218
2

1.6
8.3
89 mVday
53 mVday
60

Box 6

PERSONNEL STATISTICS AND INDICATORS

Health

Health data are not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrhea! diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Manta was 24.5 (deaths in the
first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones-1989, INEC, Quito, Ecuador).

Recommendations

• Operational

1. The unaccounted for water is almost half of the water production, however there were
significant data gaps. This has a negative impact in the level of service that EMAPAM
is able to provide. Improving the maintenance of the waterlines and/or confirming
water consumption amounts could reduce the UFW.

• Financial

1. Data in general were insufficient to make full recommendations.

2. Reduce level of unbilled water to increase revenues.

3. Introduce improved financial management to increase liquidity and enhance ability to
meet obligations.

4. The creation of an overall financial plan would improve management's ability to move
the utility forward.
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Personne/

1. Serious study should be given Manta's staffing situation.

2. In order to rationalize the high personnel and contradng costs incurred and to define
which responsibilities are to be in-house and contracted out, a review of the entire
utility should be undertaken immediately.
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PROFILE 12

EMPRESA MUNICIPAL DE AGUA POTABLE Y ALCANTARILLADO
DE ESMERALDAS (EMAPYA)

Esmeraldas, Ecuador

Services Offered: Water and Sewer
Population in Service Area

Water: 173,470
Sewer: 173,470

Population Served
Water: 104,000
Sewer: 50,709

Daily Water Production: 12,000 m3

Daily Production Billed: 7,000 m3

Daily Wastewater Collection: 8,400 m3

Full-time Staff: 145

Annual Revenue: 319,335,000 sucres
Annual Costs: 405,790,707 sucres (1991 sucres)

B o x l

GENERAL STATISTICS

General Description

The Empresa Municipal de Agua Potable y Alcantarillado de Esmeraldas (EMAPYA) is located
in Esmeraldas, a city on the northern Pacific Coast of Ecuador approximately 318 kilometers
northwest of Quito. The utility provides waterto 104,000 people and sewer services to 50,709
people in the city of Esmeraldas and surrounding areas. The total service areas extend 30
square kilometers for water supply and 18 square kilometers for sewer services. See the Box
1 for additional base data.
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EMAPYA recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
performance indicators which can serve as a baseline against which future activities of -
EMAPYA can be measured. The Profile concludes with some recommendations for
improvements for the utility to consider.

• Operational Goals—EMAPYA states that it reaches the operational goals of serving
a specific geographical area, providing clean water, and meeting service targets in terms
of population reached. It currently works for, but does not attain, the goals of improving
health conditions, achieving financial autonomy, and meeting service targets in terms of
level of coverage.

• Contracted Services—EMAPYA contracts with other firms for 30 percent of billing and
collections activities.

• Investment Sources—Sixty percent of the funding for capital investments is self-
financed; 39 percent is obtained through occasional transfers from the central government,
and an additional 1 percent is obtained through private loans.

• Billing—For water supply, EMAPYA has separate rates for residential, commercial,
industrial, and "official" customers, based on total consumption. Charges for sewer
services are equal to 25 percent of the water bill in each of the categories. Approximately
60 percent of the billed sales are collected in each monthly billing period.

• Health Data—No health data was provided by utility.

• Anomalies—The populations of the water and sewer service areas are the same, yet
the indicated areas of service are different.

Operational Activities

• Operational Analysis—The service areas for water and sewer service are 30 km2 and 18
km2 respectively. The utility provides water service to 104,000 or 60 percent of the total
population of 173,470; the population density of the water service area is 5,782
people/km2. EMAPYA provides 29 percent or 50,709 inhabitants out of 173,470 with
sewer service; the population density of the sewer service area is 9,637 people/km2.
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Population of service area (water and sewer)
Population Served (water)
Population served (sewer)
Service Area (water) (km2)
Service Area (sewer) (km2)
Estimated Total Production (mVday)
Metered Production (mVday)
Estimated total Water Connections
Total Metered Water Connections
Metered Residential Connections
Estimated Total Water Consumption (mVday)
Metered Residential Consumption (mVday)
Metered Consumption (mVday)
Estimated Sewage Collection (m3/day)
Sewage Connections
Total Connections (W+S)

ND—No data was submitted on questionnaire

1 As there is no data for total water connections, the number of
connections are used in calculations in place of total connections.

173,470
104,000
50,709
30
18
12,000
N/A
ND
9,659
7,561
12,000
4,694
7,013
8,400
7,244
16,90s1

metered water

Box 2

OPERATIONAL STATISTICS

The indicated total water production, 12,000 mVday, is unmetered. The unaccounted
for water (total production—total consumption) is 0.0 based on indicated production and
consumption data. Total consumption is given as 12,000 mVday (equal to production).
The metered consumption is 7,013 mVday; there is no data for unmetered consumption.
The metered consumption accounts for 58 percent of the total consumption. Unit demand
at metered residential connections is 0.62 m3/connection/day. Clearly the lack of metered
production makes the calculation of several indicators suspect. EMAPYA services 9,659
metered connections. There is no data on total number of connections.

Sewage collection and treatment—EMAPYA services 7,244 sewage connections by which
8,400 m3 of sewage is collected per day; none of the sewage is treated.
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Population Density (people/km2 water service Area)
Population Density (people/km2 sewer service Area)
Percent Service Coverage (water)
Percent Service Coverage (water)
Percent Metered Production/Total Production
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered Consumption/Total Consumption
Unit Residential Water Demand (mVconnections/day)

5,782
9,637
60
29
N/A
0.03

N/A
58
0.622

2 Unit demand is calculated by dividing metered residential consumption by metered
residential connections.

3 Percent UFW is defined as total production less total consumption
production.

divided by total

Box 3

OPERATIONAL PERFORMANCE INDICATORS

Financial Activities

Salient financially related statistics for the year 1991 follow.

• Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

Esmeraldas production of water is entirely unmetered. Billed production of 7,000 m3 per
day is 58 percent of their 12,000 m3 per day total production. The opportunity cost in
unbilled production at S36.4 per m3 is S66.4 million over a year. According to the
questionnaire, all connections are metered, so the consumption end is well controlled.

The overall deficit of Esmeraldas' operations is S87 million, or 27 percent of revenues. As
there are an unexplained S227 million of non-water/sewer revenues, the operating figures
are tragic. The operating deficit is S313 million, 336 percent of operating revenues. One
must believe that the non-operating revenue figure is in some way related to operations.
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Total Overall Revenues
Total Overall Costs

Deficit
Deficit as Percent of Revenues

Total Operating Revenues
Total Operating Revenue per Capita Served Population
Total Operating Revenue per Connection (W&S)
Total Operating Revenues per m3 Produced
Total Operating Revenues per m3 Billed

Total Cost
Total Cost per Capita Served Population
Total Cost per Connection (W + S)
Total Operating Costs
Total Operating Cost per m3 Produced
Total Operating Cost per m3 Billed

Operating Ratio (total cost/total revenue)
Working Ratio (operating cost/operating revenue)

S319 million
S406 million

S 87 million
27

S 93 million
S894
S5.505
S 21.3
S 36.4

S 406 million
S3.903
S24,019
S 401 million
S 91.5
S156.9

1.27
4.37

Box 4

FINANCIAL STATISTICS AND INDICATORS

As described, the company cannot produce the resources internally to carry stable
operations and service debt to permit growth. The utility does claim to finance 60 percent
of funding for capital investments. It is clear there is an error in the data as collected.

The utility's balance sheet shows a shortage of cash with respect to operating cost
requirements as the major problem. Current liabilities will be repaid from the collection of
accounts receivable and are not a problem. However, there is no long-term debt, no work
in process, apparently no expansion of facilities taking place at this time. Service coverage
of 60 percent in water delivery and 29 percent in sewer service cannot be improved until
the company is capitalized and put its operations on a near profitable or profitable basis.
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Cash
Accounts Receivable
Inventory
Current Assets
Fixed Assets
Total Assets

Current Liabilities

Total Liabilities and Capital

• • •

Quick Ratio (cash+receivables/liabilities)
Current Ratio (current assests/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenues/total assets)
A/C Receivable Turnover
Average Collection Period

S 1 million
S 140 mutton
S 270 million
S 411 million
S 270 million
S 681 million

S 12 million

S 681 million

11.7
34.2

0.9 days
126 days

0.46
2.28
160 days

Box 5

BALANCE SHEET STATISTICS AND INDICATORS

Personnel Activities

• Personnel Analysis—Esmeraldas operates with 145 full-time staff, a ratio of 8.6 per 1,000
connections and 1.4 for each 1,000 of the population served. The ratio of employees per
1,000 meters of water pipe installed cannot be calculated. Personnel costs of S317 million
are 78 percent of total costs and 79.1 percent of operating costs. These are the highest
among the combined water/sewer utilities providing information to the survey.

The financial analysis section of this report advises that Esmeraldas receive a thorough
review. The utility is unable to provide adequate service due to its inability to finance an
expansion program. The staffing situation should be given a thorough review as a part of
this study.
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Full-time Employees
Part-time Employees

Employees per 1,000 Persons Served
Employees per 1,000 Connections
Water Produced per Employee
Water Billed per Employee
Percent Personnel Costs/Operating Costs

145
0

1.6
8.6
53 mVday
23 mVday
79

Box 6

PERSONNEL STATISTICS AND INDICATORS

Health

Health data are not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Esmeraldas was 69.5 (deaths
in the first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nadmlentos y Defundones—1989, INEC, Quito, Ecuador).

Recommendations

• Operational—It is evident that the estimate of total consumption was based on total
production (or vice versa). In order to effectively analyze the performance of the utility the
survey data collection should be clarified.

• Financial—If the financial data collected is indicative of operations and not in error,
then the operations of EMAPYA are such that an outside team of specialists should
perform a top-to-bottom analysis of Esmeraldas' operations. The utility appears moribund
with an important percentage of the service area unattended. The operations are in serious
deficit, and a full restructuring of the utility appears to be in order.

• Personnel—The staffing situation should receive a thorough analysis as a part of the
overall study of the utility which is recommended in the Financial Analysis section of this
report.
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PROFILE 13

EMPRESA PUBLICA MUNICIPAL DE TELEFONOS, AGUA POTABLE
Y ALCANTARILLADO DE CUENCA (ETAPA)

Cuenca, Ecuador

Services Offered: Water, Sewer, Telephones
Population in Service Area

Water: 331,028
Sewerage: 331,028

Population Served
Water: 240,000
Sewerage: 188,600

Daily Water Production: 105,400 m3

Daily Production Billed: 60,000 m3

Daily Wastewater Collection: 79,400 m3

Full-time Staff: no response

Annual Revenue: 932,346,510
Annual Costs: 1,711,304,693 (1990 sucres)

I
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B o x l

GENERAL STATISTICS

General Description

The Empresa Publica Municipal de Teléfonos, Agua Potable y Alcantarillado de Cuenca
(ETAPA) is located in Cuenca, a city in south central Ecuador approximately 440 kilometers
south of Quito. The utility provides water to 240,000 people and sewer services to 188,600
people in Cuenca and the surrounding region, with a total service area extending over 3100
square kilometers. See the Box 1 for additional base data.

ETAPA recently completed an extensive questionnaire on its operational, financial and
personnel activities for the period 1990-1991. Data on these activities and an analysis of these
data are presented in the following sections. The analysis includes the development of
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performance indicators which can serve as a baseline against which future activities of -ETAPA
can be measured. The Profile concludes with some recommendations for improvements for
the utility to consider.

• Operational Goals—ETAPA states that it reaches the operational goals of improving
health conditions, providing clean water and meeting service targets in terms of population
reached and level of coverage. It currently works for, but does not attain the goals of
serving a specific geographical area, and achieving financial autonomy.

• Contracted Services—ETAPA contracts 90 percent of its billing services, 90 percent of its
construction activities and 90 percent of its studies to outside firms.

• Investment Sources—Thirty-five percent of the funds for capital investments are self-
financed. Thirty-two percent is obtained through government transfers, while an additional
thirty-one percent is obtained through government loans. The final 2 percent is generated
through an agreement with the municipal government.

• Billing—For water supply, ETAPA has a rate system based on water consumption,
with separate rate scales for categories including residential and industrial customers. Rates
per cubic meter ascend for greater consumption volumes. Approximately 96 percent of
the billed sales are collected in each monthly billing period for water supply and 73
percent for sewer services. Billing for sewer services is equal to fifty percent of the water
bill.

• Health Data—No health data was provided by utility.

Operational Activities

• Operational Analysis—The service area of ETAPA is 3,129 km2 for both water and sewer
services. The population density in their service area is 106 people/km2. Water service
is provided to 240,000 or 73 percent of the population service area population of
331,028; sewer service is provided to 188,600 inhabitants or 57 percent of the service
area.

The total water production by ETAPA is 105,400 mVday; 83,900 mVday or 80 percent
of total production is metered. The UFW is for 37 percent of total production or 39,200
mVday.

The total water connections are 44,600 and consist of 26,280 metered connections and
18,320 unmetered connections; metered connections account for 59 percent of total
connections. Total consumption of 66,200 mVday is comprised of 45,700 mVday of
metered consumption and 20,500 m3/day of unmetered consumption.
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Population of Service Area (water and sewer)
Population Served (water)
Population Served (sewer)
Service Area (water and sewer) (km2)
Estimated Total Production (mVday)
Unaccounted for Water (UFW) (mVday)
Metered Production (mVday)
Estimated Total Water Connections
Metered Residential Connections
Total Metered Water Connections
Estimated Total Water Consumption (mVday)
Metered Residential Consumption (mVday)
Metered Consumption (mVday)
Estimated Sewage Collection (mVday)
Sewage Connections
Total Connections (W+S)

331,028
240,000
188,600
3,129
105,400
39,200
83,900
44,600
24,900
26,280
66,200
37,000
45,700
79,400
27,200
71,800

Box 2

OPERATIONAL STATISTICS

Population Density (people/km2 water and sewerage service area)
Percent Service Coverage (water)
Percent Service Coverage (sewer)
Percent Metered Production/Total Production
Percent UFW
Percent Metered Connections/Total Connections
Percent Metered consumption/Total Consumption
Unit Residential Water Demand (m3/conn/day)

106
73
57
80
371

59
69
1.492

1 Percent UFW is defined as total production less total consumption divided by total
production.

2 Unit demand is calculated by dividing metered residential consumption by number
of metered residential connections.

Box 3

OPERATIONAL PERFORMANCE INDICATORS
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From the data received, the metered consumption is 69 percent of the total consumption
while the metered connections make up only 59 percent of total connections. This could
indicate that those with metered connections are the larger consumers on a per connection
basis. It could also show that much of the consumption is by unregistered/unknown
connections; information on this consumption may not be included in the data. This would
account for some of the 37 percent percent of water production that is unaccounted for.
The unit demand at metered residential connections is 1.49 mVconnection/day.

Sewage collection and treatment—ETAPA services 27,200 sewage connections by
which 79,400 m3 of sewage is collected per day, none of the sewage is treated.

Financial Activities

Salient financially related statistics for the year 1990 follow:

• Financial Analysis—Lack of some data, vagueness of data reported, either because of
interpretation by the utility or lack of specificity in the questionnaire, make it difficult to
determine some indicators and reduce the credibility of others. The following paragraphs
illustrate some of these problems.

Cuenca, the largest of the combined water and sewer utilities studied, produces 105,400
m3 of water daily, 79.6 percent of which is metered. At the consumption end, 58.9
percent of the 44,600 water connections are metered. With an operating cost of S41.4
per m3 produced and operating revenues of S42.6 per m3 billed, one can see that
unaccounted for water (39,200 mVday) is costly. The additional revenues of S609 million
would make a substantial difference in prospects for the company.

The calculated deficit of S779 million, a deficit representing 84 percent of revenues, is not
sustainable. Aside from opportunities lost through unaccounted-for water mentioned
above, a review of tariffs is indicated along with the preparation of a cost-reduction plan.
Furthermore, the un-served population of an estimated 91,000 people represents a
substantial market in and of itself. If a meaningful portion of unaccounted-for water is
reaching this population through un-metered standpipes, or through a secondary market,
a study may show that individual un-served consumers may benefit if the utility were able
to expand and formalize its service to this community.
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Total Overall Revenues
Total Overall Costs

Deficit
Deficit as Percent of Revenues

Total Operating Revenues per Capita Served Population
Total Operating Revenues per Connection (W&S)

Total Operating Revenues per m3 produced
Total Operating Revenues per m3 billed

Total Cost
Total Cost per Capita Served Population
Total Cost per Connection (W&S)

Total Operating Costs
Total Operating Cost per m3 Produced
Total Operating Cost per m3 Billed

Operating Ratio (total cost/total revenues)
Working Ratio (operating cost/operating revenues)

S 932 million
S 1,711 million

S 779 million
84

53,883
S12.980

S24.2
S42.6

S 1,711 million
S 7,129
S23,830

S 1,592 million
S 41.4
S 72.7

1.84
1.74

Box 4

FINANCIAL STATISTICS AND INDICATORS
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Cash
Accounts Receivable
Inventory
Current Assets
Work in Progress
Fixed Assets
Total Assets

Current Liabilities

Total Liabilities and Capital

• • •

Quick Ratio (cash + receivables/liabilities)
Current Ratio (current assets/current liabilities)

Cash Coverage of Total Costs
Cash + Receivables Coverage of Total Costs

Asset Turnover (total revenue/total assets)
A/C Receivable Turnover
Average Collection Period

S 93 million
S 341 million
S 413 million
S 847 million
S 2187 million
S 520 million
S 3554 million

S 114 million

S 3554 million

3.8
7.4

20 days
93 days

0.26
2.73
134 days

Box 5

BALANCE SHEET STATISTICS AND INDICATORS

Liquidity is marginally adequate according to this analysis. The collection of accounts
receivable at 134 days should be improved upon. The project in progress at S 1,573
million does not reflect itself in the liabilities side of the balance sheet. It is hopefully being
financed by government transfer as the utility's resources are insufficient to finance the
project otherwise.

Personnel Activities

Personnel data was omitted from the questionnaire.

• Personnel Analysis—No information was provided regarding the staffing of the Cuenca
utility. However, personnel costs are given as S345 million which is 20 percent of total
costs and 22 percent of operating costs. While precise details are not available, ETAPA
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shows outside contract costs for water and sewer totalling S915 million. This equates to
53 percent of total costs and 57 percent of operating costs and shows a substantial reliance
on contracting-out as a management cost-saving strategy.

Health

Health data are not routinely collected by this utility. The following was obtained through
secondary sources. Enteritis and other diarrheal diseases were the primary causes of infant
mortality in Ecuador in 1989, occurring at a rate of 7.19 per 1,000 live births nationally
(WHO). In that year, the overall infant mortality rate in Canton Cuenca was 42.4 (deaths in
the first year of life per 1,000 live births, based on data in Anuario de Estadísticas Vitales;
Nacimientos y Defunciones-1989, INEC, Quito, Ecuador).

Recommendations

• Operational

1. Unaccounted for water at 37 percent is high and steps should be taken to reduce it.

2. Provide an indication of the percentage of meters that are not working; verify
unregistered or unknown connections.

• Financial

1. The Cuenca utility must have a thorough technical and financial study performed by
outside experts to effect a reduction in the operating deficit.

2. Clarification of the balance sheet should be obtained.

• Personnel

To conform with the recommendations in the Financial Analysis portion of this report,
obtaining and analyzing personnel data are essential.
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Appendix B

RECOMMENDATIONS FOR FUTURE SURVEYS
Recommendations on the Implementation of Future Surveys

o Surveys should be undertaken periodically and preferably annually.
To assist in making comparisaons, data from each of the utilities
should be for the same year.

o Appropriate and timely presurvey arrangements should be made to
facilitate the data collection process.

o Sufficient time should be allocated to a local consultant to assist
the utilities in collecting their data to ensure consistent
responses from the utilities.

o Efforts should be made to increase the number of utilities
participating in the survey as it would broaden the data base and
provide a more reliable determination of what constitutes norms for
many of the indicators.

o Consider extending the survey to include utilities from surrounding
countries. This would not only benefit utilities in those countries
but extend the data basis to the region.

o Questionnaires should be revised to include additional information
and to clarify those questions that have been misunderstood or are
ambiguous. The utilities which participated in the survey also
should be asked for their suggestions for improvement in the
questionnaires.

Recommendations on the Questionnaires

During the period of analysis a number of problems were recognized in terms of
gaps in the questions asked and possible misinterpretaion of the questions as
stated. This led to the preparation of a list of recommendations on how the
questionnaire could be revised to obtain more accurate and useful data. The
survey consultant who worked in the data collection phase of the process and the
consultants who performed the operational,financial, and personnel analyses of
the data contributed to thes recommendations.

The preliminary recommendations are summarized below in the order in which the
relevant topics appear in the questionnaire. "General Comments" identify content
areas which could be added or modified, while "Revisions" address specific
wording or format changes. A final section labeled "Additional Recommendations"
discusses general issues affecting both financial and operational data
collection. After the questionnaire is revised, it should be tested on a small
sample before being implemented on a large scale.

Section It Introductory Questions

General Comments

The survey question on terrain should be more specific as it has a significant
impact on the operation/maintenance/expansion costs of the utility.

What is the terrain over the majority of service area? Include a listing of the
following terrain types which can be circled: flat, hilly, very hilly,
mountainous
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Service Sector

The industrial sector should be included as a service sector in the
questionnaires as opposed to including is as part of the commercial sector.

Revisions

Question 3.C. Solid Waste

The translation of solid waste would be more appropriate as
"desechos solidos" rather than "desperdicios solidos".

Section II: (i) General Information

Revisions

Question 3. Population Reached by Utility

This question is so vague that it encourages such different
interpretations by the utilities that it makes analysis difficult.
Is it supposed to indicate the number of people that are served by
the utility by means other than direct connections, or is it simply
the difference between the total population of the service area and
the population reached by the utility? There is also some
difference in the questions asked in parts B and C pertaining to
level of sanitation technologies employed. This should be
standardized between the surveys.

This section could be reworded to clearly indicate the desired
information, for example:
The second question could read:

How many of the above are served by served directly by pipe
connections?

The third question (sewerage and combined utilities) could read:
How many of the remainder are served by the utility with
septic tanks or other improved systems?

The third question (water utilities) could read:
How many of the remainder are served by the utility by means
other than direct connections or improved systems?

Section H i (ii) Technical Information
General Comments

Connections :

The questions relating to type of connection were unclear to the
coordinators who completed the questionnaire. This is likely the result of
terminology which is not used among Ecuadoran utilities relative to the
definition of water connections.

The number of connections could be defined as number of accounts or
customers: One way to clarify what is meant is to give an example of an
apartment building (which would be one account or connection if there is
only one meter, or several accounts if each apartment has its own meter)
This would be better than asking the individual utilities to define
connections.

How are the number of unmetered connections determined? Are thay actual
accounts or just estimated?

unaccounted For Water (OFW):

Consultants performing both the financial and technical analyses emphasized the
importance of determining UFW as a performance indicator. They therefore stressed
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the need to obtain complete and accurate data on total production and
consumption. Included should be a description of how unmetered consumption is
estimated. Most respondents gave different numbers for the question about the
percentage of produced water that was billed and another question about the
amount of water consumption. Presumably they should be the same. The
questionnaires should be adjusted to eliminate this conflict and ensure that the
utilities know exactly what is being asked.

Sewage :

Additional questions could be included on sewage to obtain a better understanding
of the utilities operation, such as:

m Does Bewage collected include stormwater?
• What is the estimated percentage of the sewage collected that is

stormwater?
• What ÍB point of discharge of untreated sewage? river, ocean, lake

etc, where is it going?
• What portion of sewage is used, agriculture?
• How is the quantity of sewage collected estimated?

Revisions

II,A,7 & II,C,7: Production

The section on production could be rewritten as follows:

Production:

is production metered?
quantity of metered production?
quantity of unmetered production?
How is unmetered production estimated?
Quantity of total production?

II,B,9 & II,C,17: Sewage Treatment

This item could be misunderstood and does not account for a preliminary treatment
step, such as screening. Possible rewording is as follows:

1. What percentage of total sewage collected is treated?
2. What percentage of total treated sewage has preliminary treatment as the

only treatment process (describe process)?
3. What percentage of total treated sewage has primary treatment as final

stage (definition)?
4. What percentage of total treated sewage has secondary treatment as final

stage (definition)?
5. What percentage of total treated sewage has tertiary treatment as final

stage (definition)?

Percentages in 2 through 5 Bhould add to 100% of 1. These could also be left as
volumes of total sewage and the ratios could be calculated from this raw data.

II,B,10 & II,C,18: Collection Techniques

It would be more appropriate to list the "Average percentage of yearly
collections" as opposed to "Fraction of daily total collections" as collection
by truck may only occur at certain times of the year.

II,B,11 and II,C,19: Collection Accounts
These could or do refer to houses. It may be easier to understand if "house" is
included with "connections or accounts."
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Section lit (iv) Financial Information
General Comments

1. Include a question on the amount of long-term debt due within the next
year to be able to determine an ability to service debt.

2. Include specific questions on direct government transfers, how much they
are and how they are accounted for, ie., if booked directly to capital or
assigned "other income."

3. Request more information regarding other income (non-water and/or sewer).

Revisions
II,A, B, & Civ.a: Revenues

There should be an added blank for "total other revenues" as there could be cases
where the questions on specific revenue sources do not include all sources.

II,A, B, fit C.iv.b: Costs

The cost questions should be set in order to easily calculate operating costs,
i.e. depreciation and interest should be last.

II.A, B, & C.iv.c: Assets/Liabilities

They should be separated in the survey. Liquid assets should be first followed
by the other assets. Liabilities should follow. There should be a question on
total other liabilities.

II.A ,B, & C.iv.e: Investment

This question should call for amounts rather than percentages.

Section lit (v) Billing

II. A, B, & C.v: Billing

The questions on billing and tariff structure should conform to the answers
submitted by the utilities with enough space for them to include their billing
structure. A rate per sector format would supply more information.

Section Hit Health Information

Data on health conditions is not collected by water and sewer utilities, and the
health section of the questionnaire was generally not completed. The limited
information presented in the utility profiles was collected from readily
available secondary sources. More detailed health statistics are available and
could be researched- This survey, however, is not the most appropriate instrument
for collecting information on health.

Additional Recommendations

When the survey was implemented, it was found that the sources for much of the
general and technical data provided were studies undertaken by the utilities.
Some of these were quite recent while others were much older. Financial
information comes from still different sources and must therefore be properly
indexed- The questionnaire requests that all data be applicable to a single year.
This should be emphasized during implementation of the survey, even though it may
mean using older data. Because data from the utilities will reflect varying
years, comparative analysis becomes less significant.
At the end of the questionnaire, a space should be provided for the name and
signature of the individual who coordinated completion of the questionnaire.
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Appendix C

To The Respondent: UTILITY SURVEY

Thank you for taking the time to answer our survey. This survey is
designed to collect data on the financial and managerial performance of your
utility. This is part of a project sponsored by U.S.A.I.D. - Ecuador who is
interested in understanding more about the performance of firms like yours.

The project has two basic parts, the first is the survey which you see in
front of you. This survey is the first of an annual series which will be
distributed and collected each year. The second part is a report which will be
written to summarize the responses that you and other firms qive to our
questions.

The information on this survey will form the beginning of a file of data
on your utility, as well as at least eight other utilities in your general region
of Latin America. You will be receiving the results of this survey which we hope
will give you a better look at your own performance as well as that of the other
firms in your region.

The survey comes in three sections; here are some basic instructions.

Section One - Introductory Questions

This first section has some simple introductory questions such as the name of
your facility, your location, what services you provide, etc.

* Everyone should answer these general questions

* Pay close attention to the instructions at the bottom of page
one. You need answer only the part of the survey that covers
your type of utility.

If . •

•'•Vf.»: iy-jC Wi

i

li you p»royitíe fcothi-
sewage -services^-.then
t>a>t c? b* >etiíór¡ ..i
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Section Two - Questionnaire parts A, Bf and C

Section Two is the main body of the questionnaire which contains all of the
important questions about your operations. As noted above, you only need answer
one of the three parts in section two. Things to pay attention to:

* Try to give data for the most current full year
available.

* If you cannot answer the question, just leave a blank space.

* Try to give data from the same year throughout the
entire survey. If this is not possible for some items,
give the most current data you have and make a note
which year it is from.

* If your utility is composed of several different plants,
please give us the totals from your combined operations.

* If you are answering for a combined water and sewage utility, there
are questions in Part C) which ask you to divide your costs,
personnel, and assets between these two activities. If it is not
possible for you to do this, then just fill in the "water" box for
each question with the total.

* If your answer does not fit in the space given, write it
on the back or on a separate sheet firmly stapled to the
packet.

Section Three - Detachable Health Questionnaire

This third section is a detachable sheet which includes questions about general
health conditions in your area.

If you have reliable answers to these questions readily
available, please fill in the blanks and send the form
back with the rest of the survey.

If you do not have reliable answers to these questions
readily available, please detach the form and forward it
to the local health authority who may be able to answer
these questions. Have them fill in the answers and send
it directly back to the address printed on the front of
the sheet. Stress that the figures be given for the
same year and region as the data from the water utility
if possible.

Please fill in the top two blanks with your utility s name and the
year which your data is from.

This is the first time this 'partiduar survey has been distributed. We
would value highly all comments and criticisms that you have on this survey
format. At the end of section II) space has been provided for you to respond
directly about the survey.
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Section I - Introductory Questions

1

2

3

Name of Authority

*

Name of Service
Region

Services
Provided

Give the full name and address
of the facility or facilities
represented here. j

Give the name of the city or
region under jurisdiction
of the Authority.

1

Which services does the Authority
provide?

Yes No

A) Water

B) Sewage

C) Solid Waste

D) Electricity

E) Gas

F) Telephone

G) Other (specify)

Do you charge
separately
for this
service?

Yes No

Do you account
separately
for this ser-
vice in your
financial
statements?

Yes No

Refer to the first part of question three to follow the instructions below.

If you «nswer YES to A) and NO to B)

If you «nswer NQ. to A) and Y££ to B)

If you «nswer YES to A) and YES to 8)

If you answer NO to A) and NO to B)

GO TQÎ PART A: WATER FACILITY

GO TO: PART B: SEWAGE FACILITY

GO TO: PART C: COMBINED FACILITY

DO NOT FILL OUT THIS SURVEY



Section II - Part As WATER UTILITY

GENERAL INFORMATION:

For all of the following questions it is important that the information come from the same
year. If it is for some reason impossible to do this for some data please note the year that
the data comes from in the margin of the survey.

HE
1

2

3

4

5

ó

DATA GIVEN ON THIS

'Square area of
Service Region

Population of
Service Region

Population

SütfiSffi?" WAter

Source of
Water

Operating
Targets

Contracted
Services

SURVEY ARE FOR THE YEAR:

How large an area must the
Authority serve with water?
Give approximate area in square
kilometers.

Give the most recent estimate
of the population of your
service trw* (as defined on
page one of this survey).

In which year was this estimate
made?

Give an estimate of the total
number.of people served by Ine
Authority.

How many of these are served
directly by connections?

How many are served by other
means?

Do you purchase water from an outside supplier?

Do you own your own treatment facility?

If you purchase water, what percentage of total
output is purchased water?

What are the operating goals set by
the authority?

Yes No

To serve a certain qeoqraphical area

To improve health conditions

To provide clean water

To achieve financial autonomy

To serve a certain number of people

To achieve a targeted coverage level

Other (Specify)

Does the authority contract parts
of its service to outside firms? Yes No

Billing and Collections

Operations and Maintenance

Yes No

Are these goals
regularly reached?
Yes No

If yes, what
percentage?



Section I I - Par t A: WATER UTILITY

) OEfERAL IKFORHATION: (continued)

continued

4

Yes No

Construction

Other: (specify)

Other« (specify)

If yes, what
percentage?



Section II - Part Aï WATER UTILITY

Î) TECHNICAL IfFORHATION;

For all of the below figures seasonal amounts «ay vary widely. If this is true, use annual
figures and divide by 365 to get daily averages and note that you have done this.

¡7
i

¡e

!9
t

10

11

»

12
i

i

Hetered Net
^Production

Give the average total
water production deliver-
into the distribution
network by the utility in
•3/day. Combine metered
and estimated unmetered
production to get the
total.

Billed Water
Production

Total Length of
Distribution
Network.

Disinfection

Connection Type

Connection
Information

Metered

Unmetered

Total

Of the total production above«
give the total amount of water
which is billed for -in »3/day.

Estimate the total length of
distribution network piping,
not including connection pip-
ing - in aeters.

Does your water come pretreated from a supplier?

Do you disinfect your own water?

What fraction of total output
is disinfected?

What fraction of total output
is filtered?

How many days per year is
disinfection done?

Yes No

How do you define water
connections?

Actual service connections to the network.

Billing accounts not necessarily related to physical
service connections.

Yes No

Other []
(please describe) II

For each of the following user classifications, give the total number oi
water connections as well as the number of connections which have meters
(As of the end of the reported year.)

BUSINESS - Include all -forms of business enterprise which have
water connections, (industry, stores, etc.)

RESIDENTIAL - Include homeowners as well as rental dwellings.

GOVERNMENT AND INSTITUTIONS - Include local, state, and national
government users as well as schools.

#

#



Section I I - Par t A: WATER UTILITY

i ) TECHNICAL INFORMATION <continued)i

12

13

continued

*

Consumption

BUSINESS

RESIDENTIAL

GOVERNflENT AND
INSTITUTIONS

OTHER

TOTAL

Number of Connections

Connections Pie te red

Number of Connections

Connections aetered

Number of Connections

Connections metered

Number of Connections

Connections metered

Number of Connections

Connections metered

Hetered Consumption - give the amount of water consumed by all aetered
connections in each sub-group. (Í13/day)*

Unaetered Consumption - estimate the amount consumed by «11 unaetered
connections in each sub-group. (fl3/day)*

Total Consumption - give the total of «11 water consumed by each sub-
group including metered and unmetered connections.
(H3/day)*

"(If your figures are for a different period give these and make a note)

BUSINESS

RESIDENTIAL

GOVERNMENT AND
INSTITUTIONS

Fletered Consumption

Unmetered Consumption

Total Consumption

fletered Consumption

Unmetered Consumption

Total Consumption

rietered Consumption

Unmetered Consumption

Total Consumption



Section I I - Par t A: WATER UTILITY

i i ) TECHNICAL INF0RI1AT10N (continued):

1JS

t

continued OTHER

TOTAL

Metered Consumption

Unmetered Consumption

Total Consumption

fletered Consumption

Unmetered consunption

Total Consumption

iii) STAFFIMG:

14

15

16

Full-time
Staff

Part-time Staff

Staff Turnover

Give the annual total of all persons
working within the utility, including;
management, services, and all other
full-time employees* Do not include
Dart-time non-construction workers.

Give the annual number of workers
hired for part-time non-construction
work. Do not include workers
from outside contractors.

Give the number of staff employee
positions which became vacant during
the year.

iv) FINANCIAL:

iv) «) Income Statement: Revenues

17

18

19

20

21

Connection Fees
Etc.

Annual Sales
of Water

Non-Water
Revenue

Total Revenue

Collection Rate

Annual total for all flat-rate
charges including connection
fees, maintenance charges,
service charges etc.

Annual total for all water
sales not including the above
flat-rate charges.

Total revenue from operation*
and assets not associated
with the sale of water.

Total of all revenues to the
Water Authority for the year
stated above.

Give the percentage of the
total billed water sales
collected per billing period.



22

23

24

25

26

27

28

29

Total Material
and Equipment
Costs.

Total Personnel
«Costs

Depreciation

Total Interest
Payments

Total Tax Bill

Total Contract
Costs

Total Other Costs

Total Costs

Cost of all chemicals, fuels,
and other materials.

Include all salaries and wage
payments for the year, and
the cash value of all benefits
such as insurance and pensions.

Give total depreciation on the
value of all fixed assets in
place at the end of the year.

Calculate the total of all int-
erest payments, both short-
term and long-term, «ade during
the year.

Give the total of tax payments
to all local, state, and
national governments made
during the year.

Give the total of all payments
made to contractors for work
accomplished on behalf of the
Authority during the year.

Include all items not stated
above.

Include all items from above.

c) Fro* the balance sheet: Current Assets and Liabilities

30

31

32

33

34

Cash Assets

Credit Extended
to Authority

Debts Owed to
Authority

Stocks

work in Progress

Value of all money held as
cash or in bank accounts,
(by year end)

Value of all short-term obli-
ations with a lending period
less than one year,
(by year end)

Value of all accounts receiv-
able, {by year end)

Value of all stocks of mater-
ials and non-capital equipment,
(by year end)

Give 1he value of all unfin-
ished projects. Include for
example unfinished construction1

projects, (by year end)

_

*



Sect ion II - Part A: MATER UTILITY

iv) d) Fro« the balance sheet: Long Ter« Assets and Liabilities

35 Long Term
Liabilities

Total value of all credit ex-
tended to Authority for a
a period of »ore than one year,
(by year end)

36 Gross Asset Value Give the total value of ex-
isting stocks of assets.
(by year end)

Is this calcula-
tion net of de-
preciation?

Yes No

Please describe which method you use for this valuation,
(historical cost, current cost, replacement cost, etc.)

iv) e) Investment

37 Investment
Finance

Give the percentage of total new invest-
ments at the Authority financed by each
of the following sources.

Government Transfers

Government Loans

Private Loans

Self Finance

Foreign Loans

Foreign Donor Grants

Other (Specify)

Approximate
Percentage

BILLING

3B Billing Period How long is your billing
period (one month, one
quarter, one "year, etc.)



Section II - Part A: WATER UTILITY

BILLING (continued)

Tariff Structure Which of the following types of charge structures does your facility
use?

A) Flat charge not based on consumption volume. Yes No

If yes« what is the
amount of this charge?
(enter 0 if no charge)

B) Constant rate per cubic meter consumed, Yes No

If yes, what i% this
rate?

C) Ascending rates per cubic meter for greater consumption
volumes.

Yes No

If yes, what is the
minimum rate?

For what volume is the
minimum rate charged?

What is the »aximum
rate?

For what volume is the
maximum rate charged?

D) Descending rates per cubic meter for greater
consumption volumes.

Yes No

If yes, what is the
minimum rate?

For what volume is the
minimum rate charged?

What is the maximum
rate?

For what volume is the
maximum rate charged?



Section I I - Part A: WATER UTILITY

I BILLING (continued)

39 continued

4

E) Varying rates per cubic meter depending on type of
consumer.

If yes, what is the
minimum rate?

Please define the group
for whom this rate
applies.

What is the maximum
rate?

Please define the group
for whom this rate
applies?

If you answered yes
to more than one of
the above please
explain briefly.

Yes No

UESTIONS OR CQnriENTS? Please wr i t e them here.



Section II - Part B: SEWAGE UTILITY

GENERAL INFORMATION:

For all of the following questions it is important that the information come from the same
year. If it is for some reason impossible to do this for some data please note the year that
the data comes from in the margin of the survey.

it DATA GIVEN ON THIS SURVEY ARE FOR THE YEAR:.

1

5

4

5

i

Í
i

Square area of
'Service Region

Population of
Service Region

Population
Reached by
Sewage Authority

Operating
Targets

Contracted
Services

How large an area must the
Authority serve with sewage
collection and disposal? Give
the Approximate area in square
kilometers.

Give the most recent estimate
of the population of your
service area.(area as defined
in the introductory questions
of this survey)

In which year was this estimate
made?

Give an estimate of the total
number of people served by the
Authority.

What percentage of the above
total are served directly by
pipe collections?

What percentage of the total
are served by septic tanks or
other improved systems?

What percentage of the total
are served by unimproved sys-
tems such as latrines or less
modern systems?

What are the operating goals set by
the authority?

Yes No

To serve a certain geographical area

To improve health conditions

To provide sewage collection

To achieve financial autonomy

To serve a certain number of people

To achieve a targeted coverage level

Other (Specify)

Does the authority contract parts
of its service to outside firms? Yes No

Billing and Collections II

Operations and Maintenance II

Are these goals
regularly reached?
Yes No

If yes, what
percentage?



Section I I - Par t Bï SEWAGE UTILITY

) GENERAL INFORMATION: (continued)

i

continued
Yes No

Construction

Other: (specify)

Other» (specify)

If yes. what
percentage?

1



Section II - Part B: SEWAGE UTILITY

i) TECHNICAL Iff ORHATION:

For all of the below figures seasonal amounts may vary widely. If this is the case, use
annual figures and divide by 365 to get daily averages and make a note that you have done
this.

6

7

8

9

10

Í

ill

Total Sewage
Collection

Billed Sewage
Collection

Industrial Waste
Collection

Treatment

Collection
Techniques

1

2

3

Collection
Accounts

1

2

3

Give the estimated total cubic
meters of raw sewage collected
by the authority per day.

Of the total collection above»
give the fraction which is
billed for.

Of the total collection above,
give the fraction which is
industrial waste.

What fraction of total sewage
collections is treated?

What fraction of total sewage
treatment is primary?
(treated by sedimentation)

What fraction of total sewage
treatment is secondary?
(treated by biological means)

What fraction of total sewage
treatment is tertiary?
(removal of chemical waste etc)

Name the techniques by which sewage is most
commonly collected by your authority.

Piped Collection System

Truck Collection System - Septic Tanks etc.

Other (specify)

Of the above techniques, how many connec-
tions or accounts do you have for each type?

Piped Collection System

Truck Collection System

Other (specify)

Fraction of daily total
collections.

Number of Connections or
accounts.



í i ) STAFFING;

Sect ion I I - Par t B: SEWAGE UTILITY

Total Full-time
Staff

Give the annual total of a l l persons
working within the uti l i ty« including:
management, services, and a l l other
full-time employees. Do not include
part-time non-construction workers.

13 Part-time Staff Give the annual number of worker»
hired for part-time non-construction
work. Do not include workers
from outside contractors!

Staff Turnover Give the number of staff employee
positions which became vacant during
the YB*r.

v) FINANCIAL:

v) a) Income Statement: Revenues

15

16

17

18

Annual Sales of
Collection
Services

Non-Sewage
Revenue

Total Revenue

Collection Rate

Annual total sales for sewage
collection services.

Total revenue from operations
and assets not associated
with the sale of sewage col-
lections.

Total of all revenues to the
Sewage Authority for the year
stated above.

Give the percentage of the
total billed water sales
collected per billing period.

v) b) Income Statement: Costs

19

20

21

22

23

Total Material
and Equipment
Costs.

Total Personnel
Costs

Depreciation

Total Interest
Payments

Total Tai Bill

Cost of all chemicals, fuels,
and other materials.

Include all salaries and wage
payments for the year, and
the cash value of all benefits
such as insurance and pensions.

Give total depreciation on the
value of all fixed assets in
place at the end of the year.

Calculate the total of all int-
erest payments, both short-
term and long-term, made during
the year.

Give the total of tax payments
to all local, state, and
national governments made
during the year.

-



Section I I - Part B: SEWAGE UTILITY

v)

24

25

26

b) Income

Total
Costs

Total

Total

Statement: Costs (continued)

Contract

Other

Costs

Costs

Give the total of all payments
made to contractors for work
accomplished on behalf of the
Authority during the year.

Include all items not stated
above.

Include all items from above.

v) c) From the balance sheet: Current Assets and Liabil i t ies

27

28

29

30

31

Cash Assets

Credit Extended
to Authority

Debts Owed to
Authority

Stocks

Work in Progress

Value of all money held as
cash or in bank accounts,
(by year end)

Value of all short-term obli-
ations with a lending period
less than one year,
(by year end)

Value of all accounts receiv-
able, (by year end)

Value of all stocks of mater-
ials and non-capital equipment,
(by year end)

Give the value of all unfin-
ished projects. Include for
example unfinished construction
projects, (by year end)

v) d) From the balance sheet: Long Ter« Assets and Liabil i t ies

32 Long Term
Liabilities

Total value of all credit ex-
tended to Authority for a
a period of more than one year.
(by year end)

33 Gross Asset Value Give the total value of ex-
isting stocks of assets.
(by year end)

Is this calcula-
tion net of de-
preciation?

Yes No

Please describe which method you use for this valuation,
(historical cost, current cost, replacement cost, etc.)



Section II - Part B: SEWAGE UTILITY

iv)

34

e) Investment

Investment
Finance

Give the percentage of total new invest-
ments at the Authority financed by each
of the following sources.

Government Transfers

Government Loans

Private Loans

Self Finance

Foreign Loans

Foreign Donor Grants

Other (Specify)

Approximate
Percentage

v)
35

36

BILLING

Billing Period

Tariff Structure

How long is your billing
period (one month, one
quarter, one year, etc.)

Which of the following types of user charge structures does your
facility use?

A) Flat charge not based on collection volume.

If yes, what is the
amount of this charge?
(enter 0 if no charge)

Yes No

6) Constant rate per cubic meter collected.

If yes, what is this
rate?

For what volume is the
maximum rate charged?

Yes No

C) Varying rates per cubic meter depending on type of
consumer.

If yes, what is the
minimum rate?

Please define the group
for whom this rate
applies.

Yes No



Section I I - Part BÏ SEWAGE UTILITY

) BILLING (continued)

36 C) continued

4

Uhat is the «axi«u«
rate?

Please define the group
for who« this rate
applies.

D) Varying Flat Charges

If yes, what is the
«ini*u« charge?

Please define the group
for whom this rate
applies.

Uhat is the «axinu«
charge?

Please define the group
for who« this rate
applies.

If you answered yes
to «ore than one of
the above please
explain briefly.

Yes No

UESTIONS OR COtiMENTS? Please write them here.



Section II - Part Ci COMBINED UTILITY

GENERAL Iff ORHATION:

For all of the following questions it is important that the information come fro« the
same year. If it is for some reason impossible to do this for some data please note
the ye*r that the data comes from in the margin of the survey.

HE

1

?

3

4

5

DATA GIVEN ON THIS

Square
Area of
Service
Region

Population
of Service
Region

Population
Reached by
Services

SURVEY ARE FOR THE YEAR:

How large an *reé must the
Authority serve with water and
sewaae disposal? Give approx-
imate square area in kilo-
meters.

Give the most recent estimate
of the population of your
service area (as defined on
page one of this survey).

In which year was this estimate
made?

Give an estimate of the total
number of people served by the
Utility.

How many *re served directly by
connections?

How many are served by other
means?

Source of
Water

Operating
Targets

Water

Sewage

Water

Sewage

Water

Sewage

Water

Sewage

Water

Sewage

Do you purchase water from an outside supplier?

Do you own your own treatment facility?

If you purchase water, what percentage of total
output is purchased water?

What are the operating goals set by
the authority?

Yes Mo

To serve a certain geographical art*

To improve health conditions

To provide clean water

To provide sewage collection

To achieve financial autonomy

To serve a certain number of people

To achieve a targeted coverage level

Other (Specify)

Yes No

Are these goals
regularly reached?
fes No



Section I I - Par t Ci COMBINED UTILITY

) GEfCRftL IfcFORfiATION: (continued)

6 Contracted
Services

Does the Authority contract parts
of its service to outside firms? Yes No

Billing and Collections

Operations and Maintenance

Construction

Other: (specify)

Other: (specify)

If yes, what
percentage?



Section II - Part C: COMBINED UTILITY

ii) a) TECHNICAL »»FORMATION: MATER SERVICE

Tor all of the below figures seasonal amount* «ay vary widely. If this is true, use
annual figures and divide by 365 to get daily averages and note that you did this.

7

8

9

t

10

11

12

fletered Net
Production

*

Give the average total
water production deliver-
into the distribution
network by the utility in
•3/day. Combine metered
and estimated unmetered
production to get the
total.

Billed Water
Production

Total Length of
Distribution
Network.

Disinfection

Connection Type

Connection
Information

riete red

Unmetered

Total

Of the total production above,
give the total amount of water
which is billed for -in «3/day.

Estimate the total length of
distribution network piping,
not including connection pip-
ing - in meters.

Does your water come pretreated from a supplier?

Do you disinfect your own water?

What fraction of total output
is disinfected?

What fraction of total output
is filtered?

How many days per year is
disinfection done?

Yes No

How do you define water
connections?

Actual service connections to the network.

Billing accounts not necessarily related to physical
service connections.

Yes No

Other j]
(please describe) II

For each of the following user classifications, give the total number of
water connections as well as the number of connections which have meters
(As of the end of the reported year.)

BUSINESS - Include all forms of business enterprise which have
water connections, (industry, stores, etc.)

RESIDENTIAL - Include homeowners as well as rental dwellings.

GOVERNMENT AND INSTITUTIONS - Include local, state, and national
government users as well as schools.



S e c t i o n I I - P a r t C: COMBINED UTILITY

i) *) TECHNICAL INFORMATION: WATER SERVICE (continued)

12

12

continued

4

Consumption

BUSINESS

RESIDENTIAL

GOVERNMENT AND
INSTITUTIONS

OTHER

TOTAL

Number of Connections

Connections Metered

Number of Connections

Connections aetered

Number of Connections

Connections aetered

Number of Connections

Connections aetered

Number of Connections

Connections «etered

Hetered Consumption - oive the amount of water consumed by all aetered
connections in each sub-group. (fl3/day)*

Unaetered Consuaotion - estimate the amount consumed by all unaetered
connections in each sub-group. (PI3/day)*

Total Consuaption - give the total of «11 water consumed by each sub-
group including metered and unmetered connections.
(»13/day)*

"(If your figures are for a different period give these and make a note)

BUSINESS

RESIDENTIAL

GOVERNMENT AND
INSTITUTIONS

Metered Consumption

Unmetered Consumption

Total Consumption

Metered Consumption

Unmetered Consumption

Total Consumption

Metered Consumption

Unlettered Consumption

Total Consumption



Section II - Part Ci COMBINED UTILITY

•) TECHNICAL INFORMATION: MATER SERVICE (continued)

13 continued OTHER

TOTAL

Metered Consumption

Unmetered Consumption

Total Consumption

tittered Consumption

Unmetered consumption

Total Consumption

i) b) TECHNICAL INFORMATION: SEWAGE SERVICE

14

15

16

17

Total Sewage
Collection

Billed Sewage
Collection

Industrial Waste
Collection

Treatment

Collection
Techniques

1

2

3

Give the estimated total cubic
meters of raw sewage collected
by the authority per day.

Of the total collection above,
give the fraction which is
billed for.

Of the total collection above,
give the fraction which is
industrial watte.

What fraction of total sewage
collections is treated?

Uhat fraction of total sewage
treatment is primary?
(treated by sedimentation)

Uhat fraction of total sewage
treatment is secondary?
(treated by biological means)

Uhat fraction of total sewage
treatment is tertiary?
(removal of chemical waste etc)

Name the techniques by which sewage is most
commonly collected by your authority.

Piped Collection System

Truck Collection System - Septic Tanks «tc.

Other (specify)

Fraction of daily total
collections.



Sect ion I I - P a r t Cï COMBINED UTILITY

i ) b) TECHNICAL iNFORtlATION; SEWAGE SERVICE

19 Collection
Accounts

1

2

3

Of the above techniques, how «any connec-
tions or accounts do you have for each type?

Piped Collection System

Truck Collection System

Other (specify)

Number of Connections or
accounts.

Ü ) STAFFING:

If you do not have separate staff rosters for your sewage and water
functions, just enter the totals under "Water".

20

21

22

!

Total
Full-
Time
Staff

Total
Part-
Time
Staff

Staff
Turnover

Give the annual total of all persons
working within the utility, including:
management, services, and all other
full-time emoloyees. Do not include
part-time non-construction workers.

Give the annual number of workers
hired for part-time non-tonstruction
work. Do not include workers
from outside contractors.

Give the number of staff employee
positions which became vacant during
the YK^r.

Water

Sewage

Water

Sewage

Water

Sewage

•



Section II - Part Cî COMBINED UTILITY

v) FINANCIAL:
If you break your financial data down between sub-divisions such as water
and sewage functions, we have provided the space for you to enter this
information separately. If you do not have this type of information, just
enter the totals in the boxes marked "Water".

v) *) Income Statement! Revenues

23

|

24

25

26

Connection
Charges
çtc.

Annual
Sales of
Water
and Sewage
Service

Non-Water/
Sewage
Revenue

Total
Revenue

Annual total for all flat-rate
charges including connection
fees, maintenance charges,
service charges etc.

Annual total for all sales of
water and sewage services not
including the above flat-rate
charges.

Total revenue from operations
and assets not associated
with the sale of water or
sewage services.

Total of all revenues to the
Water Authority for the year
stated above.

Water

Sewage

Water

Sewage

Water

Sewage

Water

Sewage

•

v) b) Income Statement: Costs

27

28

Total
Material
and Equip-
ment Costs

Total
Personnel
Costs

Cost of all chemicals, fuels,
and other materials.

Include all salaries and wage
payments for the year, and
the cash value of all benefits
such as insurance and pensions.

Water

Sewage

Water

Sewage



Sect ion II - Part C: COMBINED UTILITY

v) b) Income Statement: Costs (continued)
29

30

31

32

33

34

Depreci-
ation

4

Total
Interest
Payments

Total
Tax
Bill

Total
Contract
Costs

Total
Other
Costs

Total
Costs

Give total depreciation on the
value of all fixed assets in
place at the end of the ytãr.

Calculate the total of all int-
erest payments, both short-
term and long-tern, made durinq
the year.

Give the total of tax payments
to all local, state, and
national governments made
during the ye*r.

Give the total of all payments
made to contractors for work
accomplished on behalf of the
Authority during the year.

Include all itens not stated
above.

Include all items from above.

Water

Sewage

Water

Sewage

Water

Sewage

Water

Sewaqe

Water

Sewage

Water

Sewaqe

•



Section I I - Par t Cî COMBINED UTILITY

c) Fro« the balance sheets Current Assets and Liabil i t ies

56

57

SB

59

Cash
Assets

*

Credit
Extended
To Utility

Debts Owed
To Utility

Stocks

Work in
Progress

Value of «11 money held AS
cash or in bank accounts,
(by year end)

Value of all short-ter* oblig-
ations with a lending period
less than one year,
(by year end)

Value of all accounts receiv-
able, (by year end)

Value of all stocks of mater-
ials and non-capital equipment,
(by year end)

Give the value of all unfin-
ished projects. Include for
example unfinished construction
Drojects. (by year end)

Water

Sewage

Water

Sewagt

Water

Sewage

Water

Sewage

Water

Sewage

v)

40

d) Fro« the balance sheet: Long Ter« Assets and

Long Term
Liabili-
ties

Total value of all credit ex-
tended to Authority for a
a period of more than one ye*r.
(by year end)

Sewage

Liabilities



Sect ion II - Part Cs COMBINED UTILITY

>) d) Fron the balance sheet: Long Ter« Assets and Liabilities (continued)
1 Gross

Asset
Value

Give the total value of ex-
isting stocks of assets.
(by year end)

Is this calcula-
tion net of de-
preciation?

Yes

Water

Sewage

Please describe which method you use for this valuation,
(historical cost, current cost, replacement cost, etc.)

e) Investment

;2 Investment
Finance

Give the percentage of total new invest-
ments at the Authority financed by each
of the following sources.

Government Transfers

Government Loans

Private Loans

Self Finance

Foreign Loans

Foreign Donor Grants

Other (Specify)

Approximate
Percentage

BILLING!

43

44

Billing Period

Bill
Collection

How lona is your billing
period (one month, one
quarter, one year, etc.)

Give the percentage of the
total billed sales collected
per billing period.

Water

Sewage

10



Section II - Part Cs COMBINED UTILITY

BILLING: (continued)

45 Water Tariff
Structure

4

Which of the following types of charge structures does your
use?

A) Flat charge not based on consumption volume.

If yes, what is the
amount of this charge?
(enter 0. if no charge)

facility

Yes No

B) Constant rate per cubic meter consumed.

If yes, what is this
rate?

Yes No

C) . Ascending rates per cubic meter for greater consumption
volumes.

If yes, what is the
minimum rate?

For what volume is the
minimum rate charged?

What is the maximum
rate?

For what volume is the
maximum rate charged?

Yes No

D) Descending rates per cubic meter for greater
consumption volumes.

If yes, what is the
minimum rate?

For what volume is the
minimum rate charged?

What is the maximum
rate?

For what volume is the
maximum rate charged?

Yes No

11



Section II - Part Cs COMBINED UTILITY

BILLING: (continued)

45

46

>

continued E) Varying rates per cubic meter depending on type of
consumer.

If yes, what is the
minimum rate?

Please define the group
Mho« this rate applies.

What is the maximum
rate?

Please define the group
whom this rate applies.

If you answered yes
to more than one of
the above please
explain briefly.

Sewage Tariff
Structure

Yes No

Which of the following types of user charge structures does
facility use?

A) Flat charge not based on collection volume.

If yes, what is the
amount of this charge?
(enter 0. if no charge)

your

Yes No

B) Constant rate per cubic meter collected.

If yes, what is this
rate?

For what volume is the
maximum rate charged?

Yes No

C) Varying rates per cubic meter depending on type of
consumer.

If yes, what is the
minimum rate?

Please define the group
for whom this rate
applies.

Yes No

12



Section I I - Part Cï COMBINED UTILITY

BILLING (continued)

6 C) continued

«

Uhat is the maximum
rate?

Please define the group
for who* this rate
applies.

D) Varying Flat Charges

If yes, what is the
Bini«ua charge?

Please define the group
for whom this rate
applies.

Uhat is the maximum
charge?

Please define the group
for whom this rate
applies.

If you answered yes
to «ore than one of
the above please
explain briefly.

Yes No

ESTIONS OR COnnENTS? Please w r i t e them here.

13



Section I I I - HEALTH CONDITIONS

# . for« was forwarded by (na*e of ut i l i ty):

'va given by uti l i ty for year:

»ase return this fora to the following addressz

MERAL:

2

t

Responding
Authority

Nane of Region

Give the full name and address
of the Authority responding to
these health questions.

Give the name of the city or
region covered by the data
given below.

ALTHï THE DATA GIVEN HERE ARE FROfl THE YEAR:

1

2

3

4

5

6

Infant
Mortality

Child
Mortality

Cases of Child
Diarrhea

Mortality due to
Diarrheal Disease

Life Expectancy

Number of infant deaths per
thousand inhabitants.

Number of child deaths per
thousand inhabitants.

Number of cases of diarrhea
per child per ye*r.

Number of cases per year.

Number of years.

Are there any other water-
related diseases for which
You have statistics?

Yes No

If yes, please give them.
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