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ABSfRACT 

A survey of the revenue management system was carried out at the governmental drinking 
water utility 'El Azab Water Works' in Egypt. The objective of the study is to improve the 
revenues of the company. The study concentrated on the improvement of the revenue 
management system through development of a maintenance programme for water meters and 
the formulation of procedures for the reading, administration and collection system. 
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SUMMARY 

A study, concentrating on the Revenue Management System, was carried out during a five 
months mission from September 1993 up to February 1994, at the drinking water utility 'El 
Azab Water Works' in Fayoum, Egypt. The report is written to obtain a Master of Science 
degree of Eindhoven University of Technology. The study is carried out in close cooperation 
with the Revenue Improvement Task force(= RIT) and supervised by the consultants from 
IWACO, DHV and ECG. 

The study analyses existing procedures for the revenue management system and recommends 
improvements based on experience in the pilot area. The revenue management system of El 
Azab consists of: 
a. Water Meter Management System; 

b. Customer Data Base; 
c. Billing System; 
d. Meter Reading System; 
e. Revenue Collection System. 
Because of technical and geographical reasons, the study is divided into two parts, namely: 

Water Meter Management System; 
Reading, Administration and Collection System. 

Below, each system is discussed separately. 

Water Meter Management System 
In the twinning proposal between EWR Leiden and El Azab, it is planned to install a central 
water meter workshop at the main plant in September 1994. To retrieve information about 
repair of water meters and to train employees, a small temporary workshop is established at 
Senoures Maintenance Centre. Since the workshop started to operate in August 1993, repair 
and replacement of water meters have taken place in the pilot area. However, procedures for 
these activities are very complicated and take too much time. The analysis of current 
procedures revealed that it takes 67 days before a reported defective, repairable meter is re
installed and 95 days before a reported defective, non-repairable meter is replaced. In both 
cases, administrative procedures consume 90% of total time. 
Based on these results, it is decided to do two different tests in the pilot area: 

To report defective meters with the computer; 
To study the consequences of immediate replacement of defective black meters for the 
meter workshop. 

Through the tests it was discovered that: 
* 34% of all meters in the pilot area are defective; 
* 71 % of defective meters are black ones, which cannot be repaired and have to be replaced. 
In November 1993, El Azab decided to replace black meters immediately at the customer's 
house. The result is that practically no meters are being delivered to the meter workshop. It is 
however important to get insight in the status and life time of the water meter, therefore it is 
decided to add an activity to the operations of the water meter workshop, namely overhaul. 
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Overhaul will be carried out on meters older than 10 years and still working, because it is 
expected that these meters would a deviation of at least 30%. Through cleaning and 
calibration, the meter can be adjusted to measure real consumption. Overhaul started half of 
January. 
The results of tests in the pilot area are: 
* Consumed time before a reported defective, repairable meter is re - installed is reduced 

from 67 to 22 days; 
* Consumed time before a reported defective, black meter is replaced is reduced from 95 to 

20 days; 
* Consumed time before a reported defective, non-repairable meter is replaced is reduced 

from 95 to 51 days. 
For overhaul, the first results based on 38 meters, are: 
Average deviation at calibration before overhaul -4.1% 
Average deviation at cali bra ti on after overhaul - I. 1 % 
The improvement caused by overhaul is far less than expected. An explanation cannot be given 
yet. Overhaul in the present situation has some serious drawbacks. These are: 

The water meter is owned by the customer, who always wants his own meter back. This 
means that the technician has to travel twice to the customer: one time to disconnect and 
another time to re-install the meter. This is expensive and time consuming; 
Overhaul has to be paid individually per customer, because it is not allowed to add a fixed 
surcharge to the water bill. This causes a lot of administrative work. 

It should be kept in mind that overhaul just started. The conclusions are based on a few meters 
and can only be used as an indication. Overhaul should continue until all working meters older 
than 10 years in Tersa are overhauled. 

These results of the tests have consequences for the central meter workshop. It is 
recommended to wait with meter activities until customer information is entered into the 
computer and checked. The computerized customer data should make it easier to manage the 
meter workshop, because the data base provides information about the type of meter installed 
at each house, whether the meter is broken or not and where the technician can find the meter. 
It is estimated that the computerization of customer information of Senoures District only will 
take two years. This means that the meter workshop will also deal with meters from Senoures 
District only for the next two years. 

The results of the tests lead to the following recommendations: 

* The test with overhaul should be continued until all working meters older than 10 years in 
Tersa are overhauled. Then the usefulness of overhaul has to be discussed again. 

* It is recommended to change the legal status of the meter. The meter should be owned by 
El Azab instead of by the customer. When El Azab is the owner, every disconnected meter 
can be replaced immediately with another meter. 
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* It is recommended to keep the water meter workshop at Senoures Maintenance Centre for 
the next two years. The central workshop, mentioned in the twinning proposal with the 
EWR Leiden, should be postponed for two years. 

Reading, Administration and Collection System 
El Azab just started with the computerization of the customer data base and the automation of 
the billing system. Comparison of field data and computerized customer information showed 
that customer data were not up to date. In cooperation with El Azab it was decided to do the 
following tests in the pilot area: 
1. To update customer information creating a correct data base for the billing system and to 

check the billing system; 
2. To verify arrears; 
3. To introduce a fixed payment point simplifying money collection. 

Results of tests in pilot area are: 
1. Customer Data Base and Billing System 
After the reading in August, only 13% of the customers would receive an adequate bill. It was 
assumed that readers had not done their work properly. A new reading was done in November. 
Again, only 35% of the customers would receive an adequate bill. Through analysis and 
observations, it was discovered that readers and collectors in the field use customer name as 
identification key. However, customer name is not unique, which leads to mix up of 
customers. It was decided to introduce a customer card to identify customers uniquely. As a 
temporary identification, the connection number will be painted on the wall of the house. In 
the future, this number will be replaced with a metal card. 
In January, a new reading was done together with the identification of customers. Every 
customer now has a zero-reading. In April, the next reading will be done and then bills can be 
produced. 

2. Verification of Arrears 
Together with the computer bill for water consumption, an arrear bill will be produced. The 
arrears in the El Azab consumer ledgers are not correct. Arrears are recalculated, based on the 
reading in January. The total amount of positive arrears according to El Azab books is £E 
134,000, while recalculated arrears amount up to £E 124,000. At least 30% of the customers 
have a difference of more than £E 50 between arrears from El Azab books and recalculated 
arrears. In April, the customer will be notified about his arrear and asked to pay. If the 
customer cannot pay at once, El Azab will offer him a payment in instalments. 

3. Fixed Payment Point 
In the present situation the collector visits customers door-to-door. This is a time consuming 
activity and difficult to manage. In a pilot village a fixed payment point is introduced, which 
is opened six days per week. Customers have to come to the payment point to pay their bill. 
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The first results are positive: The collector collected on average £E 227 per day at the fixed 
payment point, while he collected £E 130 per day with door-to-door visits. This seems good, 
but the fixed payment point just started to operate, so the results are just an indication and 
should be evaluated later. 

The results lead to the following recommendations: 

* 

* 

* 

It is recommended to start with transferring customer data from the manual ledgers to 
computer files. Next, field surveys should be carried out to update customer information. 
Together with the update, a customer card has to be introduced to identify customers 
uniquely. 

The performance of the fixed payment point should be monitored closely. After six 
months, the payment point has to be evaluated, so that a decision can be taken about 
introduction of payment points in other villages. 

Arrears should be recalculated for every village. Next, El Azab has to settle the arrears 
with the customers through an agreement on a payment scheme. 

At present, an integrated approach of water meter management and the reading, 
administration and collection system is necessary, because the success of the billing process 
depends very much on the performance and the tuning of activities concerning water meters, 
customer data, meter reading and administration. 
The computerization of the customer data base makes customer information more easily 
accessible and offers the possibility of analyzing and verifying customer data. On the long 
term, it is expected that attention will shift towards the development of a management 
information system and the introduction of a customer services department. The 
computerization of the customer data base and the automation of the billing system are the 
first steps, which can lead to improvement of El Azab revenues. 
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PREFACE 

This study was carried out at the drinking water utility 'El Azab Water Works' in the 
Governorate of Fayoum, Egypt, under supervision of IW ACO. The study concentrates on 
revenue improvement and is a continuation of the surveys described in the 'Revenue 

Improvement Action Plan' and the 'Water Meter and Customer Administration Survey Report' 
[3,4]. The study is carried out in close cooperation with the Revenue Improvement Task force· 
(RIT) and deals with the complete revenue management system in the pilot area of Senoures 
District. 

This report is written as a part of the graduation project of the faculty of 'Industrial 
Engineering and Management Science' at the Eindhoven University of Technology, The 
Netherlands, based on a five months mission in Fayoum, from September 1993 up to February 
1994. 

I would like to thank the FaDWS technical staff for all their help and assistance to the study. 
They always made time for me and answered all my questions. Special words of thanks are 
expressed towards the Head of the Administration Department Mr. Sabra, Head of 
Maintenance Centre Senoures Engineer Khaled, Bilateral Assistant Expert Mr. Mark de Bel 
and both former and current team leader Mr. Ad Sannen and Mr. Cees Vulto. I think it was 
great to work with them. For me it was a nice experience to work in a developing country. 

From the University of Technology, I would like to thank Dr.Ir. G.C.J.M. Vos and Dr.Ir. C.W. 
Gits for their assistance. They supported me all the time and I would not have been able to 
write this report without them. 

Manon van Zundert 
April, 1994 
Eindhoven 
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CHAPTER 1 INTRODUCTION 

§1.1 !WACO 

The study is carried out at the drinking water utility 'El Azab Water Works', situated in 
Fayoum, Egypt, under the supervision of IWACO. IWACO is a Dutch firm of Consulting 
Engineers, specialized in the fields of water and environment. Its aim is to give technical, 
economical and organizational advice, in the home country and abroad in the fields of water 
supply, water management, environmental health, recreation, technical and industrial 
installations and related disciplines'. 

IW ACO carried out projects for urban and rural water supply and sanitation in Africa, Asia 
and South America. IW ACO has had a project office in Egypt since 1983 and has continuously 
been involved in water resources projects. Since 1990, 1W ACO has provided consultancy 
services to the 'Fayoum Drinking Water and Sanitation Project' (FaDWS). IW ACO carries out 
the project by order of DGIS, 'Directoraat Generaal Internationale Samenwerking'. The 
project is financed by the Dutch and Egyptian Government together. The project aims at 
improving drinking water and sanitation conditions in the Fayoum Governorate to such an 
extent that it has a long lasting impact on the public health and the well being of the 
population of the governorate. The project will be implemented by a joint team of Egyptian 
and Dutch experts. Technical, financial and institutional assistance is given to Fayoum 
Sanitation Department and El Azab Water Works, the drinking water organization in the 
project area [l]. 

§1.2 Drinking Water Sector Egypt 

Egypt has 57 million inhabitants and a population growth of almost 3% a year. A survey of the 
World Bank showed that in 1992, 35% of the population in Egypt had to cope with a lack of 
adequate water supply. Service levels in Alexandria, Cairo and the Suez Cities are reasonably 
well, but the cities of provincial Egypt receive an inferior service and service levels and water 
quality in rural Egypt are far below standards. The lack of safe water has far reaching 
consequences, especially for the sake of one's health. About 80% of all diseases in Egypt are 
due to a bad water supply and a lack of sanitary facilities [2]. 

Drinking water supply utilities in Egypt are mainly governmental organizations. The 
performance of drinking water utilities is below standard. This is caused by an inadequate 
policy framework and by the centralized organizational structure, in which these utilities 
operate. The drinking water companies have to produce water within the following constraints: 
A. Governmental drinking water utilities in Egypt cannot determine their own water 

tariffs. They have to follow the tariffs determined by the government; 
B. The government determines the personnel management system with respect to 

recruitment, salary structure and incentives; 

page 7 



ET Azab Water Works 

C. Money for water consumption and maintenance, collected by drinking water 
companies, has to be deposited into the account of the Ministry of Finance. It is not 
allowed to add a surcharge to the bill to cover for instance administration costs; 

D. The operational deficit of drinking water companies is covered by governmental 
subsidies. The companies also receive an annual operating budget and funds for 
maintenance and urgent replacements. 

These constraints limit the financial scope of drinking water utilities in Egypt. Revenues are 
transferred to the Ministry of Finance. In return, the ministry provides a budget, which is 
insufficient to meet the expenses required. Supplementary budgets come from several donor 

organizations. 
A relation between the revenues collected and the budget allocated does not exist, which is 
certainly not a stimulus for drinking water utilities to perform better. 

§1.3 Drinking Water Sector_ Fayoum 

Fayoum is one of the 22 Egyptian Governorates. It is a relatively small region and comprises 
3.2% of Egypt's population. A map of Fayoum Governorate is shown in appendix l_l. 
The governorate is supplied by two drinking water utilities, Fayoum City Water Supply and El 
Azab Water Works. El Azab supplies the whole area with drinking water, with the exception of 

some 50% of the requirements of Fayoum City. The piped water supply provided by El Azab 
and the Fayoum City water supply form the main source of drinking water in the entire area. 
A small part is supplied by some wells along irrigation channels. The study concentrates on El 
Azab Water Works. 

Before 1984, El Azab was owned by the central Government. In that year, it was transferred to 
the Governorate of Fayoum, which is responsible for Operation and Maintenance. 
El Azab is fully integrated in the governmental administration. Its budget and financial 

management are subject to the same regulations as any other department within the 
Governorate. All investment expenditures and a substantial part of the Operation and 
Maintenance Costs are financed by the national government. 

Besides the constraints, mentioned in section 1.2, El Azab is facing the following problems: 
Water supply services are often bad: low pressures, frequent water cuts and no water 
during the day occur regularly; 
Total water supply to the service area of El Azab is low. On average only 900 1/s is 
available for 1.6 million people, which means a per capita supply of less than 50 litres per 
day. The Masterplan indicates an average consumption per capita for rural areas of 60 
Ii tres per day [ 1 ); 

System losses are considerable, but not excessive for such a long and old distribution 
system. There is a backlog in repair and maintenance; 

page 2 



E7 Azab Water Works 

Water meters are the basic requirements for water billing. The number of non-functional 
water meters in the system is high. There is a backlog in repair and replacement of water 
meters; 
The revenue management system, including the customer data base and the billing system 
is too extensive and complicated to manage. 

Additionally, since July 1992, meter readers and money collectors have been employed by the 
Local Unit. El Azab cannot exert direct authority over readers and collectors. 
The study concentrates on the revenue management system, consisting of the water meter 
management and the reading, administration and collection system. 

§1.4 Structure of Report 

The report consists of seven chapters. Chapter two describes the problem definition and the 
approach. Chapter three and four deal with the first part of the revenue management system, 
the water meter management system. Chapter three gives a description of the present situation 
of the water meter management system, resulting in a flow chart for the water meter through 
the system. Furthermore, tests carried out in the pilot area are described. In Chapter four, the 
results of the tests are presented. 
Chapter five describes the rest of the revenue management system: the reading, administration 
and collection system. Chapter six gives the results of the tests carried out in the pilot area. 
Chapter seven contains conclusions and gives recommendations for the improvement of the 
revenue management system. 
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CHAPTER 2 FORMULATION OF THE PROBLEM 

§2.1 Introduction 

The problem definition determines the scope of the study. This chapter contains the 
justification for the study and describes the problem area. The problem definition is given as 
well as the objective of the study. Finally, the constraints of the study and the problem 
approach are presented. 

§2.2 Problem Area 

The Masterplan indicates that El Azab can achieve cost recovery for Operation and 
Maintenance by the year 2000 [l]. In I 992, El Azab Water Works recovered approximately 25% 
of the operation and maintenance costs. Because of this low cost recovery, a survey of the 
revenue management system was carried out [3]. In August 1993, baseline survey work was 
completed. The water meter management system was surveyed separately from the rest of the 
revenue management system. Below, a summary of the results of the survey is given. 

Water Meter Management System 
A water meter management system is defined as a system to control the use and repair of 
water meters. Water meter management involves the following aspects: 

A reporting system for defective meters; 
Meter maintenance, repair and calibration; 
Meter replacement. 

The most important results of the water meter survey are: 

* 
* 
* 
* 

97.0% of the connections surveyed were metered; 
28.9% of the meters surveyed were out of order; 
1.5% of the meters surveyed were protected against external damage; 

45.5% of the meters surveyed were older than eight years; 

* Five different brands of meters are being used in the field, of which three foreign brands 
and two local ones; 

* A considerable backlog consists in meter maintenance [3]. 

The results show that the water meter management system requires detailed investigation to be 
able to improve the condition of the water meters. 

Reading, Administration and Collection System 
At present, reading and fee collection is executed by the village staff and supervised by the 
maintenance centre staff. In the future every district maintenance centre should have a reading 
and collection department. The central El Azab administration presently is and will remain 
responsible for the customer data base and the production of water bills. 
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The customer administration survey led to the following results: 
* 89.1 % of the connections surveyed were visited at least once during the last year; 
* The reading of 26.5% of the connections surveyed was not available; 
* 16.1% of the connections surveyed had meter reading differences: the difference between 

the reading during the survey and the last reading from El Azab books was negative; 
* 7% of the house connections and 60% of the governmental connections surveyed were not 

registered in the El Azab administration; 
* 64.4% of all connections surveyed were behind in paying for a year or more or have never 

paid at all [3]. 

These results show that the reading, administration and fee collection system needs to be 
changed to be able to improve the revenues of El Azab Water Works. 

§2.3 Problem Description 

Based on the results of the 'Water Meter and Customer Administration Survey', El Azab 
decided in consultation with the FaDWS to continue the study to the revenue management 
system. The study concentrates on improvement of the revenue management system to enable 
El Azab to reach the goal of cost recovery for Operation and Maintenance in the year 2000. 

The revenue management system of El Azab consists of five parts: 
a. Water Meter Management System; 
b. Customer Data Base; 
c. Billing System; 
d. Meter Reading System; 
e. Revenue Collection System. 

Water meters form the basis of the revenue management system. The water company applies 
water meters to measure consumption instead of applying flat rates. Water metering has a 
number of advantages compared to non-metering and using flat rates such as: 
a. Justice in charging the customer the correct amount of water consumed; 
b. Diminishing the waste of water; 
c. Generating information on consumption, which is an important tool in technical planning 

and operational management. 
To make optimal use of these advantages, the water company needs well functioning meters, 
readers, administrators and collectors at all service connections. These working meters together 
with good readers, administrators and collectors are a prerequisite to arrive at an improved 
revenue management system. 
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Therefore, the problem definition of the study consists of two parts: 

1. To formulate a balanced inspection and maintenance programme for water meters to be 
able to make optimal use of the water meter for revenue improvement purposes; 

2. To provide insight into the procedures concerning the revenue management system. to 
contribute to the design of improved procedures for the system and to test it at field level. 

The objective of the study is to contribute to the improvement of the revenue management 
system of El Azab by increasing the efficiency of revenue collection. 

§2.4 Problem Approach 

The research executed can be divided into two parts: 
A. A preliminary investigation in the Netherlands; 
B. The actual research in Egypt. 

The preliminary investigation consisted of visits to water enterprises in Utrecht and Eindhoven 
to become acquainted with the functioning of such an enterprise. In Eindhoven, a field visit 
was made to see the production plant. Visits to both enterprises were concentrated on the 
water meter workshop and the customer administration department. On the subject of water 
meters, information was gathered about replacement of water meters, activities in water meter 
repair and calibration of water meters. On the subject of customer administration, data was 
collected about the reading and collection system, the computerized administration, legal 
sanctions to force customers to pay and information systems. 
During the preliminary investigation, a lot of time was spent in the 1W ACO library to study 
previous reports on the FaDWS project and reports dealing with the same subjects in other 
countries. Besides, a language course was done independently to master the basic principles of 
the Arabic language. 

The field study in Egypt is carried out in the pilot area of Senoures District. Fayoum 
Governorate consists of five districts. The project considers Senoures as a representative 
district, because first of all district subdivision is commonly used at El Azab for administrative 
and structural purposes. It is therefore the logical unit for a pilot project. Secondly, Senoures 
has 16,000 house connections, representing about 20% of EI Azab's total connections (January 
1994). Furthermore, Senoures district is representative in technical terms, because it has 
customers close by as well as far away from the El Azab plant. Also the population is a cross 
section of the Fayoum Governorate. 
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Senoures District consists of seven Local Units (municipality level). Every Local Unit contains 
one main village and several hamlets. The study concentrates on three Local Units, namely 
Tersa, Matartares and Fidemin. These Local Units are chosen, because they are relatively big 
units and easy to reach. Furthermore, connections in these Local Units receive water under 
average water pressure. 

The actual research can be divided into four parts: 

1. Introduction 
The actual research in Egypt started off with field visits to the production plant of El Azab 
and the maintenance centre in Senoures to get acquainted with the company and the 
atmosphere. 

2. Describing the present functioning of the revenue management system 
The revenue management system is divided into two subjects: 

Water Meter Management System; 
Reading, Administration and Collection System. 

The subjects are dealt with separately because of geographical and technical reasons. First of 
all, water meter activities take place at Senoures Maintenance Centre, while administrative 
work is done at the El Azab office near Fayoum City. Furthermore, water meter management 
is a technical aspect of the revenue management system, while reading, administration and 
collection are administrative aspects. Both systems require a different kind of knowledge and 
background. 

For both systems, procedures are described and a flow chart is drawn. Next, time units are 
attached to both flow charts. 

3. Identification of problems per system 
Some activities in the flow charts take a very long time. These activities are investigated in 
more detail. The detailed investigation results in problem areas. These problems are described 
and proposals are made to make changes in the present situation. 

4. Field research 
The proposals are tested in the pilot area. Tests are still continuing, so only the first results are 
presented. Based on these results, conclusions are drawn and recommendations for the revenue 
management system are given for the long term as well as for the near future. 
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There are some restrictions to the field study to be kept in mind. 
First of all, it should be considered that the time span for the actual field study is a period of 
five months. This is a short time to analyse the situation, formulate alternatives and test them 
in the pilot area. Testing in the pilot area started, but is not finished yet. In this report, only 
the first results are presented. The conclusions, mentioned in Chapter seven, are indications 
and have to be evaluated after the tests have been finished. 
Secondly, historical data are difficult to retrieve or are not available at all at El Azab because 
of the complexity of the manual system. Even when historical data are available, their 
reliability has to be doubted, because the accuracy of information has never been checked. 
Thirdly, it should be kept in mind that El Azab Water Works is a governmental organization. 
Policy decisions about water supply are taken by the government at the highest level in Egypt. 
The study doesn't interfere with governmental influence. Water tariffs, personnel and subsidies 
are taken as facts (see section 1.2). 
Finally, the study uses the Masterplan as a basis. Future developments are estimated in 
accordance with the ones mentioned in the Final Masterplan [l]. 

The study is carried out to obtain a degree from the University of Technology. The acting 
groups in the study in Egypt are El Azab, the Revenue Improvement Task force ( = RIT) and 
the consultants. El Azab is the drinking water utility in Fayoum Governorate. The steering 
group of the RIT is formed by the general manager, the financial manager, the head of the 
revenue department and the head of Senoures maintenance centre. From the side of the 
consultants, the team leader and a technical assistant are members. Activities of the RIT are 
carried out by five employees from the administration department. 
Consultancy activities are carried out by three cooperating companies: !WACO and DHV from 
the Netherlands and ECG from Egypt. Together they give technical, financial and institutional 
assistance to El Azab. 
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CHAPTER 3 WATER METER MANAGEMENT SYSfEM 

§3.1 Introduction 

This chapter deals with the analysis of the present situation of the water meter management 
system. Section 3.2 contains general information about the water meter workshop at Senoures 
Maintenance Centre. The next section describes technical, financial and administrative aspects 
of the water meter flow through the system. Section 3.4 gives the results of the analysis of the 
present situation. In the last section alternatives are proposed to be tested in the pilot area. 

§3.2 Water Meter Workshop 

In the 'Revenue Improvement Action Plan' it is strongly recommended that the meter overhaul 
should remain centralized at the workshop at El Azab Headquarters. Although the costs of 
transport are higher compared to decentralization, this does not outweigh the benefits of lower 
investments and a more intensive use of capital and manpower [4]. In November 1993, a 
twinning agreement with Energy and Water Supply Rijnland (EWR), Leiden, was signed, 
which includes an upgrading of the central water meter workshop. 
To retrieve information about repair and calibration of water meters and to train employees, a 
temporary water meter workshop was constructed in the pilot area, at Senoures Maintenance 
Centre(= SMC, see appendix 3_1). The workshop is responsible for repair and replacement of 
water meters. Repair concentrates on cleaning and especially calibrating of water meters. Staff 
for the workshop was trained at the central workshop of El Azab and at KAHA meter factory 
in Cairo. Additionally, on the job training is provided by Dutch consultants. Furthermore, new 
equipment has been bought to assure that all basic conditions for a good functioning meter 
workshop are available. The water meter workshop started to work in August 1993. The 
situation which is described in the next sections, is only applicable for the pilot area Senoures. 

§3.3 Present Situation Water Meter Management System 

The water meter management system will be described by the following aspects: 
1. Technical aspects; 
2. Financial aspects; 
3. Administrative aspects. 

ad I. Technical aspects 
The service area of El Azab consists of 84,000 connections (January 1994), of which 97% is 
metered. The water meter survey found five different brands of meters, of which two brands 
were produced locally in Egypt, called KAHA and MAASARA [3]. Since 1991, EI Azab has 
prohibited the installation of both imported meters and the old MA ASAR A type ( ='black 
meter'), because of the absence of spare parts in Egypt. Import of spare parts is too expensive. 
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The locally produced water meters are so called superdry inferential type meters. The 
operating principle is based on a velocity metering system. The water is radially channelled 
through the rotor cage and activates the rotor proportionally to the flow velocity. The rotor 
speed is transferred to the superdry register by a frictionless magnetic drive. An internal by
pass is provided to allow accurate recalibration of the meter by means of an adjustment device. 
The device should be sealed for protection against unauthorized interference. However, a lot 
of meters in the field don't have a seal any more, which makes them open to manipulation. 

ad 2. Financial aspects 
The water meter is owned by the customer. Customers have to purchase an appropriate meter 
and bear the costs themselves. In 1991, El Azab decided that it will only install meters that are 
bought from the El Azab Workers Organization, based at El Azab headquarters. The current 
price is £E 100 for a standard meter, which includes a profit from which the El Azab 
employees benefit. Since 1993, Senoures Maintenance Centre offers customers the possibility 
to buy a new KAHA meter and pay for it in one down payment and nine instalments. 
Customers also have to pay for repair of water meters. They have to pay costs of spare parts, 
£E 1 for sealing the meter, £E 3 for labour and 10% for administration. The total amount for 
repair is added to the bill for water consumption. Collected money for repair as well as water 
consumption is transferred directly to the account of the Ministry of Finance. 

ad 3. Administrative aspects 
The formal procedures for water meters can be divided into three types: 
I. Inspection; 
II. Repair; 
III. Replacement. 

ad I. Inspection 
A new water meter enters the system as soon as a customer wants a connection. Customers who 
want a new connection bring their application to El Azab. El Azab inspects the customer's site. 
If El Azab approves, a bill of quantity is made. The materials mentioned on the bill of 
quantity have to be purchased by the customer, including the meter. If the customer buys his 
water meter somewhere else, he has to go to El Azab workshop to have the meter checked and 
calibrated. 
The new connection department makes a customer file for the new customer and as soon as the 
customer is connected, they will give the file to the consumption department, where a 
connection number is added to the file for future identification and billing. 
After the meter is installed, a reader will visit the customer every three months to read the 
amount of consumption. If the reader finds a defect~ve meter, he notes this in his book. He 
will communicate his reading or the defective meter to the consumption department of El 
Azab once per three months. 
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The consumption department produces a list of defective meters per district. They send the list 
to the Maintenance Centre in the district. The Maintenance Centre orders a technician to take 
out the defective meters and bring them to the workshop. The workshop in Senoures employs 
two mechanics to repair defective meters. They inspect the meter. This inspection has two 
possible outcomes: 
a. Meter can be repaired; 
b. Meter cannot be repaired. 

ad II. Repair 
The mechanic repairs the meter and writes down which spare parts he used. The administrator 
of the workshop makes an invoice for the meter, stating customer name, connection number, 
meter number, percentage of error after calibration, used spare parts and price of repair. He 
sends this invoice to the financial department of El Azab. The financial department adds the 
amount for repair to the next bill for water consumption. After informing El Azab about the 
repair and waiting for approval, the Maintenance Centre orders the technician to re-install the 
meter at the customer's house. 

ad III. Replacement 
The mechanic decides that the meter cannot be repaired. The administrator of the workshop 
fills in a form for the meter, stating customer name, connection number, meter number and a 
remark that the meter cannot be repaired. The invoice is sent to the financial department of El 
Azab. The financial department informs the customer through a letter that his meter cannot be 
repaired and should be replaced. The customer has to buy a new meter within three months. 
He can buy the meter at El Azab or buy one himself. 

Actual use of procedures differs from formal procedures. First of all, the new connection 
department should make a file for new customers and give this file to the consumption 
department as soon as the customer is connected. However, communication between these two 
departments is not very good. It is possible that a customer has been connected for years 
before his file is transferred from the connection to the consumption department and entered 
into the ledger. In this case, reading and administration for this connection are not recorded 
and collection does not take place. 
Secondly, a lot of documents are involved in the procedures for water meters. This is partly 
caused by the fact that the meter is owned by the customer. Every time the meter is taken 
away temporarily by El Azab, forms have to be signed. An example of documents is given 
below. 

EXAMPLE: 
For instance, EI Azab wants to repair a meter. First the technician goes to the customer's 
house. Both the customer and the technician sign a form stating that El Azab took the meter 
for repair. In the workshop another form is filled in to register the used spare parts for repair 
(called invoice). Assume that the meter cannot be repaired. The workshop sends the invoice to 
EI Azab with the remark that the meter cannot be repaired. EI Azab sends a formal letter to 
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the customer to ask him to replace his meter. In the meantime, the technician goes back to the 
customer. Both the customer and the technician sign a form that El Azab has returned the 
meter to the customer. The technician asks the customer if he wants to buy a new meter in 
instalments. If the customer wants this, the customer signs a contract that he agrees with the 
replacement of the meter and will pay for the meter. Also, he signs another form, which is 
needed to get a new water meter out of storage at EI Azab. The technician takes all forms back 
to the maintenance centre. Then he has to collect five signatures on the last mentioned form in 
order to get a meter from the warehouse. Signatures are needed from the Head of the meter 
workshop, Head of store in Senoures, Head of store at EI Azab, Head of accounting section 
and the General Manager. When everybody has signed, the technician can go to the store of EI 
Azab to pick up the new water meter. Then he has to go to the consumer again to install the 
meter. Again, both the customer and the technician have to sign that the technician actually 
installed the meter at the customer's house. 

The complete administrative formal procedure of the water meter flow is shown in appendix 
3_2. Appendix 3_ 4 shows the time table, explaining time given in the flow chart. 

§3.4 Alternatives 

Through interviews, observations and field visits, consumed time per activity and in between 
activities are calculated and attached to the flow. With the flow and the time units together, 
the following calculations can be made (for details, see appendix 3_ 4): 
* Average consumed time for inspection 46 days; 
* Average consumed time for repair 20 days; 
* Average consumed time for replacement 49 days. 

Most time is lost in administrative aspects. Appendix 3_5 gives two examples to explain this. 
Both examples show that most time is lost in procedures regarding communication between El 
Azab and the maintenance centre. The water meter can flow faster through the system, if the 
maintenance centre has more responsibility for the meter and only has to inform El Azab 
about meter activities instead of asking El Azab approval for activities. Asking for approval 
means that the maintenance centre has to keep the meter until El Azab sends the approval. 
Informing reduces waiting time for the meter, because it can be done separately from meter 
activities. 
In the procedure flow in appendix 3_2 can be seen that most time is lost in two activities: 
1. Reporting a defective meter from the field via El Azab to the Maintenance Centre; 
2. Reporting that a defective meter is repaired or has to be replaced from the Maintenance 

Centre to El Azab. 
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ad 1. Reporting a defective meter 
Most time is lost, because El Azab does not communicate information about defective meters 
to the maintenance centres. The consumption department of El Azab doesn't have time to 
make lists of defective meters. Through computerization of the customer data base, it becomes 
easier to produce lists of defective meters. Readings will be done every four months. After 
entering readings into the computer, the computer programme can produce a list of all 
customers with defective meters. This list can be sent to the Maintenance Centre and the 
technician can start to collect meters immediately. 

If the four month period is considered too long, it is also possible to order the reader to 
communicate his readings every day or week to the administration department of El Azab, 
who can produce daily or weekly lists of defective meters. In this way consumed time for 
reporting defective meters to the maintenance centre can be reduced from 40 to 5 days per 
meter. 

Proposed test in pilot area: 
Produce lists of defective water meters with the computer and send this list immediately to the 
maintenance centre. 

ad 2. Reporting repair or replacement of meter 
Since August 1993, the water meter workshop has repaired meters. One type of meter, called 
'black meter' appeared very often. The black meter was produced locally by MAASARA 

company. However, the production line was stopped 15 years ago and spare parts are not 
available any more. The black meters have a different kind of meter house and sealing ring, 
which makes it impossible to use spare parts of other type of meters (see appendix 3_6). The 
result is that black meters cannot be repaired and have to be replaced. It is proposed to use a 
different procedure for replacement of black meters. The proposed procedure is shown in 
figure 3.1, on the next page. 

The technician visits the customer's house to disconnect the meter. He doesn't know in 
advance what type of meter the customer has. When the technician finds a defective black 
meter, he informs the customer that the meter has to be replaced. The technician has new 
meters with him and he offers the customer a meter. The customer can pay for the meter in 
one down payment and nine instalments. When the technician finds another type of meter, he 
brings the meter to the workshop for inspection and the meter has to follow the old procedure. 
It is expected that most of the other type of defective meters can be repaired, because of the 
availability of spare parts. 
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So, in case of defective black meters, responsibility for replacement is delegated to the 
maintenance centre. According to the water meter survey, 90% of the defective meters are 
black ones [3]. With the new procedure, shown in figure 3.1, consumed time for 90% of 
defective meters can be reduced from 42 to 1 day. 

Proposed test ia pilot area 
Replace defective black meters immediately at the customer's house. The other type of 
defective meters will be brought to the workshop and follow the old procedures. Carry out a 
survey of the consequences of immediate replacement of black meters for the meter workshop. 

Both proposed tests are carried out in the pilot area. The results of the tests are discussed in 
the next chapter. 
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CHAPTER 4 IMPROVEMENT WATER METER MANAGEMENT SYSfEM 

§4.1 Introduction 

In this chapter the tests carried out in the pilot area are discussed. The goal is to decrease the 
total number of defective meters in the system, so that the revenue collection will be based on 
actual readings instead of using flat rates. Section 4.2 describes the results of the tests carried 
out in the pilot area during October I 993 up to January 1994. Section 4.3 gives the conclusions 
of the tests in the pilot area. Section 4.4 concludes this chapter with a discussion regarding the 
future of the water meter workshop. 

§4.2 Results in Pilot Area 

The tests, which are carried out in the pilot area of Tersa Local Unit, are: 
I. Reporting defective meters with help of the computer; 
2. Studying the consequences of immediate replacement of defective black meters. 

ad 1. Reporting defective meters 
Producing the list of defective meters with the computer isn't a problem, but it is very 
important to have a reliable meter status. The reader should always check whether the meter is 
running. It happened several times that the technician visited a customer to disconnect his 
meter, but at arrival at the customer's house it turned out that the meter was still working. 
Readers are informed to check the status of the meter accurately by opening the tap and 
watching if the pointer is moving. 

ad 2. Study of the consequences of immediate replacement of defective black meters 
At the end of October 1993, El Azab decided not to repair black meters any more, but to 
replace them immediately. It was decided that the technician takes new meters with him. As 
soon as he finds a defective black meter, he informs the customer that his meter has to be 
replaced and offers him a new meter. The customer can choose to buy a meter from El Azab 
and pay for it in 10 instalments. 'Other type' defective meters are disconnected and brought to 
the workshop for inspection and repair. If the meter cannot be repaired, the old procedure for 
replacement is used. This is necessary, because El Azab wants to approve the replacement of 
every 'other type' meter. 
In November, the water meter workshop started to work with the new procedure. Based on the 
water meter survey, it was estimated that 30% of all meters were defective and 90% of the 
defective meters were black ones [3]. For Tersa, this turns out to be adequate: 34% of all 
meters are defective and 71 % of them are black meters. 
Furthermore, the survey assumed that 60% of defective meters could be repaired and 40% had 
to be replaced. However, this turns out to be incorrect for Tersa. Defective black meters 
cannot be repaired, so at least 71% of defective meters need replacement instead of the 
mentioned 40%. The comparison is shown in figure 4.1. 
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Black meters are replaced immediately at the customer's house. The result is that practically no 
meters are being delivered to the water meter workshop for repair. It is however very 
important to get insight in the status and life time of a water meter and to retrieve information 

about average consumption per customer. Therefore it is proposed to distinguish three separate 
activities in the water meter management system: 

I. Replacement of defective black meters; 
II. Repair of other type of meters; 

III. Overhaul of meters older than l O years. 

ad I. Replacement of defective black meters 
This has to be regarded as a backlog situation, because_ maintenance of meters was not done 

properly until now. Senoures Maintenance Centre has one replacement team, consisting of one 

technician and one labourer, who replace about l O defective bla.ck meters per week. It is 
estimated that one team could replace about 40 meters per week. The delay is caused by three 

reasons: 
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Constraints in administrative procedures: For each meter, signatures have to be collected 
from seven different persons and sometimes it is difficult to approach people, because they 
are not available at El Azab every day. The signatures are needed to take a meter out of 
storage. 
It is difficult for the technician to find the customers. His list states connection number, 
customer name and village. The technician goes to a central place in the village and asks 
around for customer names. It takes him a long time to locate all customers with a 
defective meter. 
Some meters are inaccessible or installed in concrete. It takes a lot of time to disconnect 
such meters. 

In Tersa were 374 defective meters of which 265 meters were black ones. This means that 265 
black meters have to be replaced immediately. At the end of January, the technician replaced 
150 meters. With an average of 10 meters a week, it will take 12 more weeks before Tersa has 
a complete functioning meter system. 

ad II. Repair of other type of meters 
In Tersa, 29% of defective meters are 'other type' meters, of which an estimated 90% can be 
repaired. For Tersa, it means that 109 defective meters are other type meters of which 98 
meters can be repaired and 11 meters have to be replaced. The two mechanics at Senoures 
meter workshop can repair about 100 meters per months, so repair of meters in Tersa will take 
one month of work for the workshop. The problem is that the technician who collects water 
meters doesn't know in advance which customer has which type of meter. He has to visit the 
customer to find out. In this way the workshop doesn't know when meters to repair will arrive. 
This will change in the near future, because a customer survey is carried out, in which the 
registration of meter type is included. 
Actual repair isn't very expensive. Till half of January, 74 meters were repaired. The average 
amount of used spare parts per repair amounts to £E 4.18 per meter. However, the customer 
also has to pay £E 1 for the sealing lead, £E 3 for labour and 10% administration costs. A 
customer has to pay on average £E 9.00 for repair of his meter. 
Average consumed time to repair a meter is 2 hours, based on registration by mechanics in the 
workshop. Maximum repair capacity of two mechanics is 126 meters per month, based on six 
work hours a day and 21 work days a month. 
More quantitative information about the operations of Senoures Workshop can be found in 
appendix 4_1. 

ad III. Overhaul of meters 
Overhaul is added to the meter activities, because El Azab expected that a lot of meters would 
show a high negative error percentage, in other words that meters older than 10 years would 
register on average 30% less than real consumption. In that case, El Azab could make a lot of 
profit with overhaul. An extra advantage of overhaul is that afterwards the meter will be 
sealed again, which makes it difficult for the customer to open and manipulate the meter 
without El Azab noticing it. 
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Overhaul of meters started at the 15th of January in Tersa Local Unit. In Tersa are 156 meters 

that are older than 10 years and still working. The first results of overhaul are given below, 
based on 42 meters (February 10th): 

At entrance of the workshop, four meters turned out to be defective and will not be taken into 
consideration. For 38 meters, calibration before and after overhaul is compared. 

Average deviation at calibration before overhaul 
Average deviation at calibration after overhaul 

A few remarks have to be added to this result. 

-4.1% 

-1.1% 

First of all, the result is based on only 38 meters. This number of overhauled meters is not 
enough to draw reliable conclusions. The test results now only give an indication. The test 
should be continued until all meters in Tersa Local Unit older than 10 years and still working, 
are overhauled. Then the usefulness of overhaul should be considered again. 

Secondly, overhaul gives on average an improvement of 3%, while it was expected to give an 
advantage of about 25%. Furthermore, the average deviation at calibration before overhaul is -
4%, while a meter is approved when the range of the deviation is within -3 and +3%. So, the 
checked meters older than 10 years and still working are just out of range. 

Additionally, overhaul in the present situation holds some big disadvantages on other aspects. 
These are: 

The meter is owned by the customer. The customer always wants his own meter back, 
which means that the technician has to go to the customer at least two times: one time to 
disconnect the meter and another time to re-install the meter. This doubles the costs and is 
an extra load on the critical capacity of transportation; 
Overhaul is needed for every meter. It is a lot of work to handle administrative work 
separately for every customer. It is best to add a fixed amount to the water bill to pay for 
overhaul. However, as long as El Azab is a governmental organization, it is not possible to 

add a fixed amount to the bill, because of a decree of the Governor. 

These reasons are considered to outweigh the advantages of overhaul. The first results of 
overhaul indicate that it is better to wait with overhaul of meters till El Azab is a semi

autonomous drinking water utility (for more information about overhaul of meters, see 
appendix 4_2). However, the final conclusion can only be drawn when more water meters 
have been overhauled. 

When more information is available about life time of water meters, the overhaul period 
should also be reconsidered. The period of 10 years is an estimated optimal life time period for 
the water meter, but this is not tested in the field. 

page 78 



£7 Azab Water Works 

§4.3 Conclusions of Tests 

First of all, a new chart has to be drawn to show the flow of the water meter through the 
system. The flow chart is shown in appendix 4_3. It can be seen that the average consumed 
time is reduced considerably: 

Repair 
Replacement, black 
Replacement, others 

Old Situation 

67 days 
95 days 
95 days 

New Situation 

22 days 
20 days 
51 days 

Still, consumed time can be reduced even more, primarily in on-line reporting of defective 
meters from the field to the consumption department of El Azab. 

In the previous section the situation in the pilot area is considered. If Tersa is taken as an 
example for whole Senoures district, it means that 24% (= 265 / 1,112)1 of the water meters 
have to be replaced immediately. In Senoures District are 16,000 meters, which leads to 3,800 
black meters that have to be replaced. With one replacement team consisting of two persons, it 
will take 380 weeks ( = 9 years, based on 42 work weeks per year) to replace all present 
defective black meters in Senoures. 
When procedures are improved, it is estimated that it is possible to replace 40 meters per week. 
In that case, replacement of defective black meters will take 95 weeks ( = 2.3 years). Of course, 
meters will also break down during this period, so some time should be added before Senoures 
District will have a complete functioning meter system. 

Regarding overhaul: 
If Tersa is taken as an exam pie for the whole district, 14% of all meters in Senoures District 
need overhaul. This is equal to 2,300 water meters. However, the usefulness of overhaul 
depends on the results of the overhaul of all meters older than IO years and still working in 
Tersa. 

§4.4 Future of Meter Workshop 

In the twinning proposal with EWR Leiden, it is planned to start a central water meter 
workshop at El Azab in September I 994 [6]. The main contribution of EWR Leiden to the 
meter workshop is the delivery of a calibration installation. 
If Tersa is taken as an example for the whole service area of El Azab, the following number of 
meters have to be handled: 

1 
Tersa has 1132 connections. At the time of writing this report, readings in Tersa were done for 

1112 connections. The twenty other connections are not considered here. 
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Tersa El Azab 
ACTIVITY TYPE STATUS # OF PERC. # OF 

Replacement 

Repair 

Overhaul 

Table 4. 1 

METER METER METERS % METERS 

Black defective 265 24 20,160 

Other defective 11 l 840 

Other defective 98 9 7,560 

Other > 10 years 156 14 11,760 

Meter Activities in Service Area El Azab 
NOTE: In Tersa are 1,112 connections taken into consideration, see footnote 1. El Azab 
service area has 84,000 connections (January 1994) 

The replacement of defective black meters takes place immediately at the customer's house. 
The central workshop doesn't need capacity for these meters. So, on the short term, the work 

load of the central workshop would be 840 + 7,560 + 11,760 = 20,160 meters. 

However, two remarks regarding the work load of the meter workshop should be considered: 

The usefulness of overhaul is not yet demonstrated. The test with overhaul of meters is 
continued at Senoures meter workshop until all meters in Tersa older than ten years and 
still working, are overhauled. The present results of overhaul together with the 

disadvantages mentioned in section 4.2, give an indication that overhaul will not be a 

priority activity on the short term for the central meter workshop at EI Azab Headquarters. 
In the current manual administration system, customer information is incomplete and 

incorrect, which makes it hard for the technician to find a customer in the field to 

disconnect the meter (for further explanation, see Chapter 5). Furthermore, it is difficult 

to make a list of defective meters manually. With the computer it is very easy to produce 

lists of defective meters. 
It is recommended to wait with replacement, repair and overhaul of meters until a 

customer data update has taken place in the village. The water meter activities can be 

managed better when customer and meter data are updated in the computer. 
These remarks have consequences for the work load of the central meter workshop on the 
short term. Before, it was mentioned that water meter activities should follow the customer 

update, because then the workshop knows which type of meter is installed at each house, 

which makes it easier to manage the workload of the workshop. Furthermore, the update will 

identify customers uniquely, which makes it easier for the technician to find customers in the 

villages to disconnect and re-install meters. It is estimated that customer data of Senoures 

District will be completely updated in a period of two years. 
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Together with the first results of overhaul, it is indicated that the central meter workshop is 
not needed yet in 1994. It is recommended to keep the water meter workshop at Senoures 
Maintenance Centre for the next two years. 

Only the work load for the workshop on the short term is discussed. The work load for the 
central meter workshop on the long term can also be est imated. In January 1994, El Azab had 
84,000 connections. According to the Masterplan, the company will have 146,200 connections 
in the year 2000. Furthermore, black meters are replaced with new ones. This means an 
enormous increase of the number of new meters in the system, which is expected to result in a 
high demand for maintenance activities in the future. The growth of the number of water 
meters in the system is shown in figure 4.2, on the next page. 
Assuming an average life time of a water meter of 10 years, it can be calculated that in the 
year 2004, (8,400 + at least 400 black meters, that are replaced in 1994) .. 8,800 meters that 
need maintenance. This number of meters will form a considerable work load for the 
calibration installation at the central water meter workshop. 

FUTURE # OF MTRS 
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CHAPTER 5 READING, ADMINISfRA TION AND COLLECTION SYSfEM 

§5.1 Introduction 

This chapter deals with the analysis of the present situation of the remaining part of the 
revenue management system: the reading, administration and collection system. Successively, 
the following subjects are described. First, general information about the reading, 
administration and collection system is given. Then the analysis of the present situation is 
given by describing procedures. The chapter is concluded with the results of the analysis and a 
description of alternatives. 

§5.2 General Information Reading, Administration and Collection System 

Before July 1992, El Azab em ployed 16 readers and 12 collectors who had to cover the whole 
area. This number of readers and collectors was not sufficient to meet schedules. From July 
1st, 1992, the Governor changed the meter reading and collection system. Meter readers and 
collectors are now taken from the staff employed by the Local Unit. Because they are 
employees of the Local Unit, they can only take orders from their mayor at the Local Unit. El 
Azab appointed two administrative staff members to every Maintenance Centre (called 
supervisors) to coordinate and guide the reading and collection work of the Local Units [3]. 
Furthermore, based on a recommendation in the 'Revenue Improvement Action Plan', El Azab 
started to transfer customer data from the consumer ledgers into a computerized data base and 
made a start with the automation of billing through a small scale step wise approach [4]. Two 
local consultants were contracted to advise on the computerization and automation. El Azab 
decided in consultation with the FaDWS to use Senoures District as a pilot area. In August 
1993, all customer data of Senoures District were entered into the computer. In August, 
readings were done by El Azab readers in the Local Units Tersa and Matartares. In September, 
the RIT team started to make preparations for a computer based billing sample for both Local 
Units. The current status of the sample billing is discussed in the next chapter. 

Concerning the present reading, administration and collection system, procedures are described 
for the manual system. The consumption department of El Azab doesn't have any experience 
with the computerized system yet, so procedures for computer based billing and administration 
are not tested yet. In Chapter six it will be discussed which procedures have to be changed to 
fit in with the computer system. 
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§5.3 Procedure Reading. Administration and Collection System 

The procedure for reading, administration and collection can be divided into four activities: 
I. Reading; 
II. Billing Administration; 
III. Collection; 
IV. Completion of Administration. 

ad I. Reading 
The procedure starts within three months after installation of a new meter. The reader receives 
a list from El Azab with all meters he has to read in his area within the next three months. The 
list states meter number, connection number, customer name and customer village. The list is 
sequenced on connection number. The reader visits the customers and writes down the 
readings in his book. If the reader finds a defective meter, he will write a remark about it 
instead of the reading. If the reader finds an illegal connection, he writes a report and informs 
the supervisor about it. The supervisor of the readers checks the readings in the official book 
once a week. 
When the reader has completed the readings in his area (within a maximum of three months), 
the reader gives the books to the supervisor. The supervisor brings the books to the 
consumption department of El Azab. 

ad II. Billing Administration 
The consumption department enters the reading into the customer's file. The book is given 
back to the reader via the supervisor. 
The consumption department transfers the readings into an amount of consumption and creates 
a list stating connection number, customer name, amount due for water consumption 
(including arrears) and a general amount for maintenance and taxes. The consumption 
department sends this list to the supervisor of collection. 

ad III and IV. Collection and Completion of Administration 
The supervisor brings the list to the collector at the Local Unit. The collector visits the 
customer and asks for payment. The collector can only accept the complete amount, mentioned 
on the bill. If the customer wants to pay a smaller amount, the collector cannot accept. 
There are three possibilities: 
a. The customer pays; 
b. The customer isn't able to pay; 
c. The customer isn't willing to pay. 
El Azab treats possibilities b. and c. in the same way, so below they will be considered one 
group. 

ad a.: The customer pays 
When the customer pays the amount due, he gets a receipt. At the end of the day the collector 
writes down in a book, called number 30, all customers who paid that day and the received 
amount per customer. The next day the collector goes to the Head of the accounting 
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department of the Local Unit to have all receipts and money checked. When the Head of the 
accounting department approves, he gives the collector a form stating the total amount to 
deposit at the bank and a signature. With this form, the collector can go to the bank to deposit 
the money into the account of the Ministry of Finance. The collector gets a receipt from the 
bank. 
Once every 15 days the collector has to send book number 30 together with customer and bank 
receipts to the financial department of El Azab. The financial department transfers the 
amounts paid per customer to another book, in which the debts per customer are stated. 

ad b. and c.: The customer isn't able or willing to pay 
When the customer claims he can't pay the bill, the collector will visit him several times. If the 
customer doesn't pay, the collector gives the consumer a warning letter that he will be 
disconnected if he is not going to pay within two weeks. At the end of every three months, the 
collector makes a list of customers who refuse to pay. This list is sent to El Azab. El Azab 
orders the Maintenance Centre to disconnect the customer. The El Azab lawyer is asked to 
arrange the payments by forcing the customer to pay through court decision. 

The collector goes to the maintenance centre to meet with the supervisor of collection once a 
week. The supervisor checks the customer receipts, bank receipts and the book. 
Every three months the consumption department should make a new list with amounts due for 
the collector. The collector can visit the customers on his list as often as he wants to within 
three months. 

The procedure, described above, is shown in a simplified way in figure 5.1, on the next page. 
The activities are given as well as the authorities responsible for the activity. The complete 
procedure is shown in appendix 5_1, including attached time units. The time units are 
explained in appendix 5_2. Quantitative information about readers and collectors can be 
found in appendix 5_3. 
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Figure 5.1 Procedure Reading, Administration and Collection System 

§5.3.1 Actual Use of Procedures 

£7 Azab Water Works 

The procedure for reading, administration and collection should start within three months 
after installation of a new meter. However, in Chapter three is already explained that a 
customer file can stay at the new connection department for quite some time. During this time, 
readings are not recorded. 
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Furthermore, readers have problems with identification of customers. El Azab supplies a list 
with customers to the readers, sequenced on connection number. The connection number is 
used in the manual accounting system and is written on bill receipts as well. This means that 
currently only a limited number of customers are able to readily provide a reader with their 
connection number, i.e. those who have been visited by a collector and have paid the bill and 
kept the receipt and can quickly find and show it. Therefore readers make their own unofficial 
work book, sequenced on customer name. At the end of the day or at the beginning of the next 
day, the reader transfers the readings from his work book to the official book. However, a 
customer name is not unique and the reader has to choose which connection number belongs to 
his readings. In this way misfits between the customer name and the connection number are 
made and readings are ascribed to wrong customers. 
Also it is suspected that a lot of customers are not actually visited by readers. Before July 
1992, reading staff of El Azab was limited and insufficient. It seems that readers could not 
finish their work in time and made estimates of the customer's consumption instead. This 
assumption is supported by the results of the readings done by the Local Unit. The first 
reading after July 1992 resulted for a group of customers in a large consumption, while the 
consumption for these customers before July 1992 was equal to the same amount every period. 
It is expected that estimated readings before July were set too low and that the large 
consumption actually has built up during several previous years [7]. 

In the procedure it is mentioned that readers should make a report when they find an illegal 
connection. Until now, readers never reported any illegal connection, while a special 
committee found several in 1992. 

Currently, El Azab has problems with the absence of sanctions to force the customer to pay. 
When the customer isn't able or willing to pay, the collector should make out a warning note. 
In the flow (appendix 5_1) it is shown that El Azab will disconnect the customer and ask the 
lawyer to get the money. 
Actually, the collector doesn't write warning notes. He makes a list at the end of the billing 
period and sends it to El Azab. El Azab doesn't do anything with it. Water is considered as a 
social good in Egypt, so disconnection is difficult. Furthermore, it is very easy to make an 
illegal connection after disconnection. For these reasons, actual disconnection of customers 
rarely takes place. However, better control is needed and other ways have to be found to force 
the customers to pay their water bill. 
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§5.4 Analysis of Present Situation 

With the procedure flow chart and the attached time units, consumed time for reading, 

administration and collection can be calculated. The results of the calculations are: 

Average consumed time for reading 20 days/reading; 

Average consumed time for billing administration = 127 days/customer; 

Average consumed time for collection 127 days/customer; 
Average consumed time for completion of administration = 24 days/customer. 

Most time is lost in bad communication lines between the different authorities. Four groups of 

people can be distinguished in the reading, administration and collection system: 
1. El Azab Administration department, including the supervisors of reading and 

2. Local Unit 

3. Governorate 

4. Customers 

collection per Maintenance Centre; 

Readers and Collectors are employed by the Local Unit; 

All collected money should be put on the account of the Ministry of 

Finance. The Governorate checks El Azab by comparing the total 
amount collected in the books with the total amount received on the 

bank account; 

Target group. 

At present, there isn't any direct communication between El Azab and the customers. Readers 

and collectors are the linking pins, but they are managed by another authority, the Local Unit. 

This procedure contributes to the loss of information and complicates the flow of reading, 

administration and collection. 

Another problem El Azab is facing is the fact that customers don't pay. The water meter 

survey showed that 64.4% of the customers in the pilot area are behind in paying for more 
than one year, including 19% who have never paid at all [3]. 

This high percentage is caused by four reasons: 

The shortage of El Azab meter readers and revenue collectors up to July 1992, causing that 

people were rarely visited by El Azab and they could not pay their bill even if they wanted 
to; 

The high amount which customers have to pay at once. When customers do not pay their 

bill, the amount of this bill is added to the new bill. The next time the collector visits the 

customer, the customer has to pay both amounts. This continues and the amount due 

becomes very high. Bills less than £E 50 have to be paid in one time. Bills more than £E 50 

can be paid in three times, but then the customer has to send a request to the Head of the 
Local Unit. So, customers who want to pay small amounts, are not allowed to pay; 

The unwillingness of customers to pay. The unwillingness to pay on its turn is caused by 

several reasons, such as the dissatisfaction about the quality and timeliness of the service 

supplied and the financial position and preferences of the customer; 
The absence of effective sanctions, which also influences the willingness to pay negatively. 
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The total system of reading, administration and collection is complex and not transparent, 
which makes it very difficult to manage the system. This conclusion supports the decision of 
El Azab to computerize the customer data base and to automatize the billing system. During 
this activity, it turned out that several mistakes were made in the computerization and the 

manual system. This is discussed in the next section. 

§5.5 Alternatives 

The analysis of the present situation showed several problems. First of all, the structure of the 
computer programme was not in accordance with procedures El Azab used. Secondly, through 
comparison of water meter data from the field and information of the customer data base, it 
turned out that the data base was not completely correct. Thirdly, the flow chart (appendix 
5_1) shows that collection takes a long time and that it is difficult to manage the collectors. 
These conclusions led in cooperation with El Azab to the decision to do tests in the pilot area 

with respect to: 
l. Updating the customer data base and checking readings and calculations in the billing 

system; 
2. Verifying arrears; 
3. Introducing a fixed payment point. 
Test l and 2 are necessary because of the incorrectness of the customer data base. Test 3 is 
carried out to be able to check the activities of the collector. 

ad I. Update Customer data base and Billing System 
Two local consultants were contracted in May 1993 to write a water billing programme. 
Currently, there are a number of bugs in the programme as well as some requirements which 
are not satisfied yet. So, modification of the software is still going on. The consultants expect 
to finish the programme in April 1994. The initial try-out of the system would be in Tersa and 

Matartares Local Unit. 

In July 1993, employees from the consumption department started to transfer data from the 
customer ledger on data entry forms. Next, the data were copied from the data entry forms 
into computer files. Every customer was given a new, unique identification number, called 
code_c. The link between a computer record and the ledger can be made through the 
connection number, called serial_no in the data base. In August 1993, the transfer was 
completed for Senoures District (for contents of customer data base, see appendix 5_ 4). 
Next, a comparison of field data with the computer data base was carried out. Information 

regarding meter number and reading of meters entering the water meter workshop was written 
down. This information was compared to the computer data base. It turned out that customer 
information in the data base was not completely correct. Field checks are made to update the 
customer data base. 
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Proposed test in pilot area: 

Check all customer data which is entered into the computer files through field visits and. if 
necessary. update the customer data base. Next. check consumption calculations of the 
programme. 

ad II. Arrears 
The 'Water Meter and Customer Administration Survey' showed results which are pointing in 
the direction of large amounts of arrears [3]. According to El Azab accounts, the total arrears 
amounted up to £E 5 million in July 1993. This amount can be doubted, because of the 
estimated readings and mistakes made in the manual system. The RIT decided in the beginning 
of December to carry out a survey to verify the exact amount of arrears in Tersa village, so 
that arrears from the manual system could be settled before the computerized system starts to 
operate. 

Proposed test in pilot area: 
Verify last reading of every customer and recalculate the arrears. Next. compare the 
recalculated arrears with the El Azab arrears. mentioned in the ledgers to give insight in the 
correctness of the arrears. 

ad III. Fixed Payment Point 
The collector visits customers at their houses and asks them to pay their bill. If the customer 
doesn't have money at the moment, the collector has to go back to the customer another time. 
This procedure makes it difficult for El Azab to check how many times the collector visited a 
customer. Also, it depends on coincidence whether the man of the house is at home and money 
is available. In November 1993, the Revenue Improvement Task force decided to do a test 
with a fixed payment point. The advantage of a fixed payment point is that it can be opened at 
scheduled times. Customers who are willing to pay, are able to go to the fixed payment point 
themselves. The customer will be informed by the reader that he has to pay his bill at the fixed 
payment point. Furthermore, announcements will be made from the mosques. 
In this system it is easier to manage and evaluate the payments of the customers. A fixed 
payment point is installed in the centre of Fidemin in January. It is a wooden kiosk, installed 
at the market place of Fidemin. The fixed payment point will be opened six days a week and 
started operating at the 1st of February. 

Proposed test in pilot area: 

Design a fixed payment point. formulate procedures and arrange the introduction of the fixed 
payment point. After installation. the payment point has to be monitored. 

The three proposed tests are carried out in the pilot area. The results of the tests are discussed 
in the next chapter. 
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CHAPTER 6 IMPROVEMENT READING, ADMINISTRATION AND COLLECTION 
SYSTEM 

§6.1 Introduction 

In this chapter the tests carried out in the pilot area are discussed. The goal is to increase the 
collected revenue. Section 6.2 describes the results of the tests carried out in the pilot area 
during October 1993 up to January 1994. Section 6.3 gives the conclusions of the tests. 

§6.2 Results in Pilot Area 

ad L Customer data base and billing system 
In August 1993, El Azab readers visited the Local Units Tersa and Matartares to register 
customer data and to get reliable readings. Next, water meter numbers were updated in the 
computer and readings were entered. Subsequently, water consumption was calculated by 
subtracting the June reading from the August reading. The results for Tersa village are 
mentioned below: 
* 18% of the records showed a negative consumption; 
* 35% of the records showed an abnormal high consumption, i.e. more than 100 m3

; 

* 34% of the records showed flat rate, because the meter was defective or the house was 
closed; 

* 13% of the records showed normal consumption. 

The results show that only 13% of the customers would get an adequate bill. The high amount 
of abnormal consumption was explained by the assumption that readers of the Local Unit 
hadn't done their work very accurately. It was decided to postpone billing and to do a second 
data collection visit in Tersa village in November 1993 in order to verify the August data and 
to get reliable consumption data over the period August to November 1993. The same 
procedure was used as in August. The calculation of the water consumption between August 
and November 1993 showed the following results: 

* 
* 

* 

* 

7% of the records showed a negative consumption; 
15% of the records showed an abnormal high consumption, i.e. more than 100 m3

; 

43% of the records showed flat rate, because the meter was defective or the house was 
closed; 
35% of the records showed normal consumption. 
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Although the results are somewhat better, still about one fifth of the data was unacceptable. 
Through analysis and close monitoring it was discovered that the reasons for the unacceptable 
data are the following: 

The data were entered in the computer files using customer name as a key. It turned out 
that using customer name as a key is the basic problem. The name of the customer is not 
unique, so readings and meter numbers of customers with the same name can be 
interchanged, which results in abnormal amounts of water consumption. This phenomenon 
is not new at El Azab, but recently becomes more pronounced because of the renewal of 
the revenue collection staff, using staff from the Local Unit since July 1992. The former 
readers and collectors of El Azab used their own, off the record, data base. The result is 
that they identified a customer themselves once and then went back to this customer every 
period. The current reader and collectors lack this information and identify the customers 
differently, which leads to the mix up of customers; 
Meter readings were not copied correctly either by the reader or by the data input 
assistant, for instance a check of water meter number recorded in August and November 
learned that in 30% of the cases meter numbers were recorded (slightly) different; 
The water meters were repaired or replaced by new ones and set to zero without giving 
notice to the customer administration. 

It is clear that a unique customer identification is needed. The RIT decided in December 1993 
to introduce a metal customer card with a unique identification number. It will be placed at 
the door of the customer's house. However, till now, the task force didn't find a company in 
Egypt that is able to produce the metal customer card. As a temporary solution, it is decided to 
paint the connection number on the wall of each connected house. In January, the readers 
went again to Tersa to do readings and to paint the connection number on the wall as a 
temporary customer card. Introducing a customer card has to prevent the mix up of customers 
in the future. Furthermore, the readers now have the customer data with them, so they only 
have to check the information. The readers are told to be more accurate in reading meter 
number and total amount of consumption. Also, a procedure is formulated to inform the 
customer administration department about repaired, replaced and overhauled meters. 

The readings done in January show the following results: 

* 
* 
* 

* 

5% of the records showed a negative consumption; 
17% of the records showed an abnormal high consumption, i.e. more than 100 m3

; 

18% of the records showed flat rate, because the meter was defective or the house was 
closed; 
60% of the records showed normal consumption. 
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Additionally, the readers found illegal connections in Tersa and reported these to the 
consumption department of El Azab. 
The results of the reading from January are better than the previous ones. However, billing 
still cannot start, because customers only have a zero-reading now. In April, new readings 
have to be done based on the painted identification number and then billing can start. 
In figure 6.1 the results of the readings are shown. 

RESULTS BILLING TERSA 
70%---------------~ 

60% 

50% 

40% 

30% 

20% 

10% 

0% 

.. 
, .. 

Negative High Flat Rate Normal 
(consumption) 

Figure 6.1 Results of different Reading Periods 

ad II. Arrears 

D Reading August 

~ Reading November 

D Reading January 

A computer programme was written to recalculate the arrears (for computer programme, see 
appendix 6_1 ). First, the last reading of every connection was checked. If it was in order, this 
reading was used to calculate the average annual consumption from the connection date up till 
January 1994 ( = date of verified reading). In case a reliable reading was not available, average 
consumption was based on flat rate used by El Azab, at present 8 m3 per month. Next, 
employees of the consumption department looked into the consumer ledgers and checked every 
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customer's total payment and status of the meter ( = defective or not). These data were entered 

into the computer. Then the programme recalculated the amount due for water consumption, 
based on annual tariffs. Arrears were found subtracting total payment from the amount due. 
The survey started in December 1993 and in January 1994, the arrears were recalculated. The 
readings of January (1089 records)2 are used. The results are compared with the arrears from 
the books of El Azab: 

CATEGORIES BOOKS RECALC. 
(£E) (£E) 

Sum Total 133,963 121,620 

Sum Arrears > 0 133,963 124,132 

Sum Arrears < 0 - - - - 2,512 

Table 6.1 Calculation of Arrears 

The difference in arrears according to the books of El Azab and the computer needs some 
explanation. It was explained before that up to July 1992, a lot of readings were supposed to 
be estimated. In July 1992, the meter labour force has been expanded with Local Unit staff 
and since then more meters have been read than before. So, for a group of customers this 
resulted in a large amount of consumption, calculated by subtracting the current reading from 
the previous reading. Then, erroneously, this consumption was charged against the current 
tariff. This is not correct as the consumption has been built up during several previous years, 
including years in which the tariffs were considerably lower than they are at present. Thus, 
the arrear amount according to El Azab is set too high. However, the difference between 
arrears according to the books of El Azab and the recalculated arrears is not exceptionally 
high. 
Next, the difference in arrears for groups of customers was measured. The results are shown in 
table 6.2. 

2 
Tersa has 1132 connections. Thirty-one connections are new ones and they don't have arrears 

from the old manual system. Furthermore, twelve connections did not yet have a reading at the time of 
writing this report. So, 43 connections in Tersa are not taken into consideration. 

page 33 



E7 Azab Water Works 

CATEGORIES BOOKS RECALC. OVERLAP 
# of cust. # of cust. # of cust. 

Arrear > 0 1,001 983 923 

Arrear < 0 -- - 77 - - -

Arrear= 0 88 29 12 

0 < Arrear < 50 317 378 194 

50 < Arrear < 100 312 343 153 

100 < Arrear < 500 341 236 171 

Arrear > 500 30 26 3 

Table 6.2 Overlap in Arrears 

Table 6.2 needs some explanation. Overlap of customers means the number of customer who 
stay in the same category of arrear to pay according to El Azab books as well as to the 
recalculation. For instance, 30 people have to pay an arrear more than £E 500 according to El 
Azab books. With the recalculation three out of these 30 still have to pay more than £E 500, 
while 27 people have to pay less. Furthermore, the table shows that 23 other consumers have to 
pay more than £E 500 according to the recalculation, while they had to pay less according to 
the El Azab books. It can be concluded that the recalculation of arrears makes a big difference 
for individual customers. 391 customers have a difference of more than £E 50 between arrears 
according to El Azab books and recalculated arrears. 
This symptom can be explained. In the first part of this section it was concluded that a lot of 
customers were interchanged. Because of the mix up, their arrears are also ascribed wrongly. 
The recalculation uses a new meter reading to determine arrears. The result is that a group of 
customers have to pay another amount of arrears. 

ad IIL Fixed Payment Point 
The fixed payment point is aiming at customers living in Fidemin village. However, when 
customers from the hamlets come to pay their bill at the payment point, the collector can also 
accept their money. Before the introduction of the payment point, procedures were 
formulated. First of all, the amount due is separated into arrears and current consumption. 
When the customer comes to the fixed payment point, the collector asks him to pay the total 
amount for arrears and current consumption. If the customer cannot pay the total amount, he 
can pay the amount for current water consumption only. The arrears will be settled as soon as 
Fidemin is billed with the computer. 
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The success of the fixed payment point will be measured by calculating the collection 
efficiency. 
Collection efficiency is defined as the percentage of the money received in one billing period 
from water bills produced for this billing period. 
To measure the collection efficiency, the collector has to keep a list with names and amounts 
paid per day. The total amount due on the list is calculated by the consumption department. 
The collection efficiency of the fixed payment point will be compared to the collection 
efficiency of the door-to-door visits in Fidemin village. The collection efficiency in Fidemin 
during August 1992 up to October 1993 was 25.7%. For calculation of collection efficiency, see 
appendix 6_2. 
However, it should be kept in mind that the customer is allowed to pay part of the amount due 
at the fixed payment point, while in the door-to-door situation the consumer had to pay the 
complete amount. 

The first results of the fixed payment point are positive. In the first two weeks, the collector 
collected £E 2726 from 93 different persons, so on average £E 29.32 per customer and £E 227 
per day. In the door-to-door situation, the collector collected on average £E 130 per day, so 
the payment point seems to have good results. However, the payment point just started and 
only customers who are willing to pay, visited the collector, so success of the payment point 
should be considered again within a few months. 
The detailed procedures for the fixed payment point can be found in appendix 6_3. 

§6.3 Conclusions of Tests 

Customer data base and billing system 
The first results are positive. Customers think the identification number is a good idea and the 
El Azab employees get full cooperation. Closed houses get a special connection number as well 
as houses of customers who cannot be identified. At the end of January 1994, each customer in 
Tersa village has a unique identification number on the wall of his house. The special 
connection numbers should be investigated in more detail. 
As soon as a metal card is available, it will be installed instead of the paint. It is recommended 
to use the connection number as identification number, adding one character to identify the 
district. 
In appendix 6_ 4, a calculation is given to determine total man hours needed to update 
customer information for the whole service area of El Azab. 
In April, new readings will be done and then billing can start. Procedures for the billing form 
and computer billing can be found in appendix 6_5. 
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Arrears 
El Azab now has to decide what the company wants to do with the arrears. For Tersa, the total 
sum of positive arrears decreased from £E 134,000 to £E 124,000 through recalculation. 
However, recalculation needs a lot of manpower. Still, it is recommended to recalculate 
arrears, because it is more fair towards the customer. At least 30% of the customers will have a 
difference of more than £E 50 through recalculation. It is also important for the willingness to 
pay that each arrear can be explained to the customer. If the meter has not been defective 
before, the customer can check the explanation on his own meter. 
It is proposed to use the recalculated arrears on the following conditions: 

Customers who have a recalculated arrear more than £E 500 should be checked again. 
Twenty of them had their meter repaired during the last six months. Their yearly average 
consumption is based on these six months. It is advised to do an extra reading for these 
twenty people before April. Based on two periods, average consumption can be 
recalculated; 
Seventy-seven customers paid too much and should get money back from El Azab. 
However, it is advised not to give money back. The government will not return the money 
and El Azab doesn't have means to pay customers back. It seems best to use the money as 
advance payments for future water bills of these customers. 

Together with the new computer bill in April, the customer will be notified about his arrear. 
He is asked to pay the arrear. If he cannot pay the arrear at once, El Azab can offer him a 
payment in instalments. The customer then has to pay a fixed amount every two months, 
together with the bill for water consumption. The RIT will take a decision about the settlement 
of arrears. 

Fixed Payment Point 
The first results of the fixed payment point are good. 
It is recommended to measure also the number of customers visiting the fixed payment point 
to ask questions about the water bill. This measurement enables El Azab to find out whether a 
fixed payment point can also be used as a customer information desk. 
In the near future, the fixed payment point should be monitored very closely and be evaluated 
after six months. Then a decision can be taken about the introduction of fixed payment points 
in other villages. 
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CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS 

§7.1 Introduction 

This chapter deals with the conclusions of the study of the revenue management system and 
the recommendations resulting from the study. The chapter is divided into three sections. 
Section 7.2 gives conclusions and recommendations of the water meter management system and 
section 7.3 contains conclusions and recommendations of the reading, administration and 
collection system. In section 7.4, a method to improve the revenue management system is 

presented. 

§7.2 Water Meter Management System 

The most important conclusions of the study regarding the water meter management system 
are that a majority of the defective meters are black ones, which cannot be repaired and that 
overhaul of meters can be useful but hold some big disadvantages in the present situation. 
Additionally, the tests in the pilot area showed that it is important to have a good meter 
registration system to be able to track meters in the field. 

Through activities at the temporary water meter workshop in Senoures, important meter 
information is retrieved. Firstly, there it was discovered that black meters could not be 
repaired, which has led to the decision of immediate replacement of defective black meters. 
Secondly, the workshop registers repair, replacement and overhaul of meters. In this way, 
information is retrieved about the status and type of meters used in the field, causes of break 
down of meters and average life time of water meters under Egyptian conditions. 

The conclusions result in recommendations for improvement of the water meter management 
system to reduce the total defective meters in the system. This goal is important to be able to 
use the proportional payment for consumption in the billing system and to retrieve reliable 
information about average consumption per connection. The recommendations are: 

* The test with overhaul of meters should continue until all working meters in Tersa older 
than 10 years are overhauled. Then the results have to be evaluated again, so that a 
decision can be taken about overhaul of meters. Therefore, registration of results of 
overhaul is very important. 

* It is recommended to change the legal status of the meter. The meter should be owned by 
El Azab instead of the customer. When El Azab is the owner .. every disconnected meter can 
be replaced immediately with another meter out of stock. 
This has three advantages: 

Saving time because of immediate replacement; 
Reducing transportation costs; 
Reducing costs of spare parts by recovering spare parts from non-repairable meters. 
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* It is recommended to keep the water meter workshop at Senoures Maintenance Centre for 
the next two years. The repair and replacement of meters should follow the update of the 
customer data base. It is estimated that the update will take two years for the district of 
Senoures. 
Furthermore, according to the Masterplan, El Azab will be a semi-autonomous company in 
1996. This status gives the management of El Azab more freedom and makes it possible to 
change the ownership of the water meter and to add a surcharge to the water bill for meter 
activities. This makes water meter management easier and therefore 1996 seems like a good 
year to start with a central meter workshop at El Azab Headquarters. 

The RIT should monitor the test with overhaul at the meter workshop. El Azab should take a 
decision about the ownership of the meter and the location of the meter workshop in 
cooperation with the consultants. 

§7.3 Reading. Administration and Collection System 

Recently, the Revenue Improvement Task force started to automatize the reading, 
administration and collection system. The manual system was very complex and not 
transparent. The computerization of the customer data base gives insight in customer 
information and makes it easier to manage the revenue management system. The analysis of 
the reading, administration and collection system and the tests in the pilot area resulted in 
three conclusions. Firstly, it was found out that the manual books of El Azab are not 
completely correct. Customer data are never updated and readings are entered wrongly in the 
books. In the past, consumption of customers was confounded. because customer name was 
used as a key. The customer name is not unique, causing mix up of customers. The 
consequence is that the arrears in the books are not correct. About 30% of the customers have 
a difference of more than £E 50 between arrears from the books and recalculated arrears. 
Secondly, the software programme still has some bugs and accounting procedures are not yet 
checked. 
Thirdly, computerization of the customer data base made clear that close cooperation between 
El Azab and the collectors is necessary to be able to manage revenues. As a test, a fixed 
payment point is installed in a pilot village. The first results are positive. 

The conclusions lead to the following recommendations: 

* It is recommended to start with transferring customer data from the manual ledgers to 
computer files. Next, field surveys should be carried out to update customer data. Together 

with the survey, a customer card should be introduced to identify customers uniquely. It is 
proposed that the RIT looks for a company that can make a metal customer card to replace 
the painted identification number. As identification, the connection number can be used. 
One character should be added to each number to identify the district the customer lives 
in. 
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It is recommended that the RIT monitors the performance of the fixed payment point 
closely. If the payment point is a success, it should be introduced in other main villages. 
Customers in hamlets are visited by the collector once per billing period. If the consumer 
doesn't pay, he has to come to the nearest fixed payment point to pay his bill. 

Arrears should be recalculated for every village. It is recommended not to pay cash money 
back to customers who paid too much, but to consider the money as an advance payment 
for future water consumption. Customers who have a recalculated arrear which is more 
than £E 500, should be checked again. When their meter has been repaired during the last 
year, another way should be found to calculate the average consumption per year. It is 
proposed to do an extra reading to have two periods of consumption to base average 
consumption on. 
It is recommended to agree with customers on a settlement of arrears before the first 
computerized billing takes place. 

The consultants should assist El Azab in monitoring payments and in formulating possibilities 
to force customers to pay their bills. 

§7.4 Integration of the Revenue Management System 

An integration of the water meter management and the reading, administration and collection 
system is necessary. The success of the billing process depends very much on the performance 
and the tuning of the activities concerning water meters, customer data, meter reading and 
administration. An outline for the integrated approach is given in figure 7.1. 
The figure shows the components of revenue improvement and their sequence in an integrated 
approach. This approach is used in Tersa and ought to be copied for all villages and hamlets in 
the service area of El Azab. 
The first concern in the integrated approach is to update customer data in order to identify 
customers uniquely. The update has to take place through field visits. Together with the 
update, customers will get a unique identification number, which will be attached to the 
customer's house. Next, water meters have to be upgraded, because meters are the basis for 
billing on actual consumption. All defective meters will be repaired or replaced. Then the four 
monthly sequence of reading can start and, at the same time, billing of arrears, inherited from 
the manual system, can take place. When the four monthly reading has taken place, the first 
billing with the new system is due (two monthly). Next the collection of the bill amounts can 
take place, as well as collection of the 'old' arrears amounts. Details on the activities can be 
found in appendix 7 _l. 
The activities concerning customer data and water meters have to be done only once per 
village or hamlet. 
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Figure 7.1 

Customer Data Check 
Goal 
Update and Computerize 
all Customer Data 

2. 
Water Meter Maintenance 
Goal 
Upgrade the condition of 
all water meters 

3. 
Meter Reading 

Goal 
Organize and manage new 
reading system 

5. 
Billing 

Goal 
Issue new computer bills 
and produce reports 

6. 
Revenue Collection 

Goal 
Organize and manage the 
new collection system 

4. 
Arrears Billing 

Assess & issue computer . 
. bills of 'old' arrears . 

' 
7. 

Arrear Collection 
Goal 
Organize and manage the 
collection of 'old' arrears 

Integrated Approach of Revenue Improvement 

E7 Azab Water Works 

The integration of the revenue management system is the basis for improvement of revenues. 

On the long term, it is expected that attention will shift towards the development of a 
management information system and the introduction of a customer service department. The 
computerization of the customer data base and the automation of the billing system are the 
first steps, which can lead to improvement of El Azab revenues. 
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APPENDIX 3_1 

GENERAL INFORMATION SENOURES MAINTENANCE CENTRE 

§1. Senoures District 

The district of Senoures has about 300,000 inhabitants (1992), including the district capital 
which has 55,000 inhabitants. The district is divided into seven local units (municipality level). 
The service area of Senoures Maintenance Centre ( =SMC) includes another three local units 
with 140,000 inhabitants from the district of Fayoum. The total inhabitants of the service area 
amounts up to 440,000. 

The water for the district is produced at two sites: 
a. At the central production plant of El Azab. Water reaches the district through four main 

lines. 
b. At two compact units, spread over the district. The compact units supply the region with 

90 m3/h per unit. 

§2. Characteristics of SMC 

SMC now has 35 employees. The organization chart is shown on the next page. 

Now, the history of SMC will be given here below. 
Up to 1989 there were only three engineers involved in the distribution network department of 
El Azab. In 1989, El Azab appointed ten new engineers. Five of them were assigned to 
organize the operation and maintenance of the different district maintenance centres. SMC was 
also assigned one engineer, who became the Head of SMC. 
Till 1989 the major task of SMC consisted of repair of leakages and adjustment of valves in 
the main system. After 1989, the responsibilities of SMC became a more general task of 
operation and maintenance (O&M) of the main distribution network. Furthermore, tasks were 
added like implementing new pipelines and paying more attention to the O&M of public stand 
posts. 
In 1990, the 'Fayoum Drinking Water and Sanitation' Project started its activities at El Azab. 
At first, activities were mainly concentrated at El Azab, but in 1991 attention shifted to 
involvement of the district maintenance centres, because information regarding the master 
plan was needed. 

In 1992, SMC was selected as a pilot area for the FaDWS. First a preliminary survey was 
carried out to investigate the condition of public taps in the district of Senoures. Also, 
Senoures became the focus of the revenue improvement programme, which was started in 1992 
with a survey on water meters and customer data as recorded by El Azab. 
In 1993, renovation of the maintenance centre took place. This renovation included a new 
building, new equipment and hiring a technical assistant to spend most of his time in 
supporting SMC. 

2 



0 
"1 

OQ 
PJ 
::, 
N. 
PJ -o· 
::, 

("') 
::r 
PJ 
::l 

~ 
::, 
0 
C 
"1 
(I) 
Cl> 

E!:: ~::, -(I) ::, 
PJ 
::, 
(") 
(I) 

("'.) 
(I) 
::, -"1 
(I) 

! 

REVISIO:; OF 
IIETER RODERS ~ 
I technician 
I 110 to re i·c l i, 

RHISI0, OF 
MOSE\" COLL. ,__ 
I ti,chnicion 
1 11otorc~·cle 

t;EI/ H0L'SE co,, . I 
1 ti,ch11icion 

I STORE KEEPER 
I technician 

CLEASING A'.'iD 
HESS.\GEllS ,__ 
4 labouri,rs 

I 
IIF:Ml OF flC- ··1 
1 c n~in~er 

I 
I I 

I ASS. IIEAD ~:c I I Ii.HEil Mr.TEP. n0RKSHOP I 1 tech11iciil11 3 technici,sns 

I 
I I I I 

DISCOS:-:ECTIONS C0LLECTIO:-; OF Pl'BLIC TAP PIPE Ll 1' E I 5 11.\LL LEAK . 
l cm, PL.\ I l>TS \;.HER METERS REPAIP. REPAIP. REPAIR 
I technician I techn lei on I technicinn 2 technicinns 1 ski I. lab 
1 r.iotor & sidecar I motor /, sc I skilled lab. 3 skilli,d l~b. 2 labourers 

I Jaoto: & SC 10 labourers I motor /, sc 
I drhi,r 
I pic k-up c!r 

i 

'l.\:S F0ll[R TR.~NSPORT AT 10:'i FACILITIES 

I En,lni,i,r I Pick-up c~r 
13 Technicinns 4 Motorcycles •· ith sid.,-car 
5 Skilli,d labourers 2 Motorc~·c les 
16 labourers 

J5 ~·orkers 



Since the first of August, 1993, the new SMC started to work. The present tasks of SMC 
consist of O&M of the main distribution network, O&M for public taps, installation of new 
house connections, repair of water meters and supervision of meter readers and money 
collectors who are employed by the governorate in the local units (municipality level). 

Similar to the project way of work, a task force approach was also established in SMC. At 
present there are two task forces, comprising of a water meter repair workshop and a public 
tap monitoring and maintenance team. A task force for compact unit monitoring is presently 
being set up. 
The water meter repair task force will be detailed in the next section. 

§3. Water meter repair 

In the water meter and customer data survey which was conducted in the beginning of 1993 it 
was concluded that about 30% of the surveyed water meters were out of order (3). This greatly 
reduces the equality of payment for consumption, as owners of house connections with 
defective meters are charged flat rate. So, the efficiency of billing is reduced. Since repair 
capacity in the central workshop of El Azab is too small, it was decided to start repairing 
water meters on a temporary basis in SMC. Furthermore, mechanics are trained in repairing 
water meters. For this purpose the project constructed a workshop for the repair and 
calibration of domestic water meters. Staff for this workshop was trained at the central 
workshop of El Azab and at the KAHA water meter factory. Also on the job training is 
provided. 

In addition, the project purchased a stock of 500 new water meters to replace old meters which 
cannot be repaired. The consumers are offered to pay these meters in 10 monthly payments to 
avoid the fact that consumers have to spend a big amount at once for water meter repair. 
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APPENDIX 3_2 

PROCEDURE FLOW CHART WATER METER MANAGEMENT SYSfEM 

Figure A3. 
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APPENDIX 3_3 

EXPLANATION SYMBOLS IN FLOW CHARTS 

I I = ACTIVIT't 

= DECISION 

= ARROI-I 

0.08 = NEEDED TIME <IN DA'tS) 

0 = CONNECTOR 
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APPENDIX 3_ 4 

EXPLANATION CONSUMED TIME WATER METER MANAGEMENT 

In this appendix, consumed time given in the flow is explained. Time is only given for 
activities El Azab is responsible for. When the customer needs to do something, consumed time 
cannot be influenced by El Azab and is not shown in the flow. 
Time is given in days. Activities taking place at El Azab should be multiplied by six to get the 
time in hours. This is chosen, because formal El Azab working hours are from 08.00 - 14.00 
hours, without any breaks (six days per week). 

The activities in the flow can be divided into three situations: 
1. Activity A to G Inspection of meter 
2. Activity H to J Repair of meter 
3. Activity K to S Replacement of meter 
Per situation, the table with consumed time is shown and given time is explained. 

Situation 1 Inspection 

ACT. A B-C C-D D D-E E E-F F 

TIME 0.05 15 25 2 1 0.1 3 0.17 

Table 3.I Consumed Time for Inspection (time in days) 

The explanation for consumed time for activities in inspection is given below: 
A Readers read on average 400 meters per month, so that is equal to 20 meters per day. 

One meter takes 18 minutes, including reading, transportation and administration. 
B-C The reader has 400 customers in each of his books. When the reader has finished his 

book, he will give his information to El Azab. The reader visits about 400 customers 
per month. So, on average it will take 15 days before the reader informs the 
consumption department that a meter is defective. 

C-D The Heads of the Maintenance Centres(= MC) said they have to ask for the list of 
defective meters several times. The time between reporting a defective meter and 
sending a list of defective meters to the MC varies very much. For instance, Senoures 
is the only MC that received a list of defective meters the last two months. 
The consumption department confirms that it takes a long time before the lists are 
created. They say they have too much other work to finish. Creating a list with 
defective meters isn't one of their priorities. The time given here is a rough estimation 
made by the consumption department. 

D List is sent by mail, takes two days. 
D-E The Head of the MC receives the list and gives order to the technician to disconnect 

the meter the next day. 
E The technician disconnects on average 10 meters per day. Disconnection takes longer 

than re-installation, because more administrative papers have to be filled in for 
disconnection. Transportation and collection of meters together take 36 minutes. 
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E-F The average lead time of a meter in the workshop is 21 days, based on workshop 
information in August and September (see appendix 4_1). The average time that the 
meter has to wait for inspection is three days. 

F The mechanic has to open and to clean the meter, before he can see which parts of the 
meter are defective. After doing so, he has to check whether needed spare parts are 
available or not. The inspection takes him on average one hour. 

Average consumed time for inspection = 46 days/meter. 

Situation 2 Repair 

ACT. H H-I I I-J J 

TIME 0.33 17 2 1 0.08 

Table 3. II Consumed Time for Repair (time in days) 

The explanation for consumed time for activities in repair: 
H Actual repair time is registered since October, 1st. Time given is an estimation, based 

on the repair of 20 meters. 
H- I The average lead time of a meter in the workshop is 21 days, based on workshop 

information in August and September (see appendix 4_1). Till now the meter had to 
wait in the workshop for 17 days after repair, because procedures were not available to 
enable El Azab to put the costs of repair on account of the customer. 

I Letter is sent by mail, takes two days. 
I-J After the administrative papers are filled in, the Head of the MC gives order to the 

technician to go to the customer the next day. 
J The technician goes to one village to re-install several meters at once. Actual 

connection takes 10 minutes. Transportation and connection time together take 30 
minutes. 

Average consumed time for repair = 20 days/meter. 

Situation 3 Replacement 

I ACT. 

I 

G-K K K-L L p 

17 2 25 2 0.04 TIME 

R R-S 

2 

s 

0.08 

Table 3. III Consumed Time for Replacement (time in days) 

The explanation for consumed time for activities in replacement: 
G- K The average lead time of a meter in the workshop is 2 I days, based on workshop 

information in August and September (see appendix 4_1 ). Till now the meter had to 
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wait in the workshop for 17 days after inspection, because procedures were not 
available to inform El Azab about the status of the meter. 

K Letter is sent by mail, takes two days. 
K -L The Heads of the MC's said it takes a long time before customers are informed. The 

financial department confirms this. Informing the customer isn't a priority activity of 
the financial department. If a customer doesn't have a meter, the consumption amount 
is calculated using flat rate, which is at present equal to 8 m3 per month (February 
1994). The financial department receives this calculation from the consumption 
department, so the financial department doesn't have a stimulus to inform customers 
earlier. The given time is a rough estimation made by the financial department. 

L Letter is sent by mail, takes two days. 
P El Azab workshop checks if the meter is running and should calibrate it. One meter 

takes on average 15 minutes. 
R Letter is sent by mail, takes two days. 
R-S The Head of the MC receives the information and orders the technician to re-install 

the meter the next day. 
S The technician goes to a village to connect several meters at once. Actual connection 

takes 10 minutes. Transportation and connection time together take 30 minutes. 

Average consumed time for replacement = 49 days/meter. 
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APPENDIX 3_5 

TWO EXAMPLES OF CONSUMED TIME FOR METER ACTIVITIES 

EXAMPLE 1: REPAIR 
Assume that the meter is defective. According to the water meter flow (appendix 3_2), 
activity numbers B to J take place before the meter is re-installed at the customer's house. 
According to the time table given in appendix 3_ 4, it can be calculated that 67 days will pass 
before the meter is re-installed. 
This number of days can be divided in: 

time used for the physical water meter flow 
time used for procedures. 

Physical activities for repair of the water meter take 5 days. This means that on average 62 
days per water meter are needed to arrange all procedures. 

EXAMPLE 2: REPLACEMENT 
The second possibility is that the meter cannot be repaired and should be replaced. The 
assumption is made that the customer buys a new meter at El Azab directly after receiving the 
message that his meter must be replaced. 
The needed activity numbers, before a new meter is installed, are B to S (appendix 3_2). The 
number of days that will pass before the new meter is installed, is equal to 95 days (time table, 
appendix 3_ 4). Again, the physical and procedure time can be looked at. Needed time for 
actual replacing the meter is 4 days. So, 91 days per water meter are needed to arrange 
procedures. 
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APPENDIX 3_6 

GENERAL INFORMATION WATER METERS 

Workshop Senoures repairs different types of meters. They can be divided into four groups: 
A. KAHA; 
B. MAASARA; 
C. Black Meters; 
D. Others. 

ad A: 
KAHA is produced locally, only the counter work itself is imported directly. This water meter 
is a little bit more expensive than the MAASARA meter, but it has the best quality. Spare 
parts are easily available. Water Meter Workshop Senoures sells only KAHA meters with the 
possibility of a payment in ten instalments. 

ad B: 
MAASARA is produced locally too; all parts are produced in Egypt. The meter is of good 
quality and spare parts are easily available. The El Azab Workers Committee sells MAASARA 
meters, mostly for new connections. The customer has to pay cash for the meter. 

ad C: 
Black meters were also locally produced by MAASARA factory, but the production line was 
stopped 15 years ago. They were used very often, about 30% of all water meters is of the black 
type. Spare parts aren't available any more. Spare parts of KAHA or new type MAASARA 
don't fit into the black meters. All black meters should be replaced on the short term. 

ad D: 
All other meters than KAHA, MAASARA or black meter. Most of them are good meters. 
They are imported from Poland, Yugoslavia or Germany. Spare parts are not available, but 
sometimes parts of old meters can be used as spare parts or small KAHA or MAASARA spare 
parts can be used. 
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APPENDIX 4_1 

QUANTITATIVE INFORMATION SENOURES WORKSHOP 

Senoures Water Meter Workshop is responsible for repair or replacement of defective meters in 
district Senoures. 

Lead time 
Lead time is defined as the period during which. the meter is under the responsibility of the 
water meter workshop. In other words, it is the time that passes between disconnecting the 
meter and informing El Azab that the meter has been repaired or has to be replaced. 
Based on information of the workshop registration, the following variables can be calculated: 

Period: August, 1st - January, 31st 
Total meters handled in workshop 
Meters repaired in workshop 
Lead time for all meters 
Lead time for repaired meters 
Lead time for non-repairable meters 

147 
74 
15.9 days 
15.5 days 
16.3 days 

If the information is shown separately for different months, the following variables can be 
found: 
(A water meter belongs to August when it entered the workshop in August.) 

AUG SEP OCT NOV DEC JAN 

Meters handled 49 50 22 3 5 4 
Meters repaired 25 31 8 3 3 4 
Lead time (days) 
- all meters 30.3 12.2 7.8 5.0 7.0 4.3 
- repaired meters 29.2 10.2 7.0 5.0 3.7 4.3 
- non -rep. meters 31.5 15.4 8.3 12.0 

The lead time for all meters has improved with 18 days in September and with another four 
days in October. This is due to new procedures. When the first meters entered the workshop, 
there wasn't a procedure available to return meters to the customers. It wasn't clear who was 
responsible for it: the workshop in Senoures or the consumption department of El Azab. The 
procedure has been formulated and started to work from half September on. 
Results from November, December and January cannot be compared to the first three months. 
The reason for this is that from November on, defective black meters were replaced 
immediately. Only a few meters were brought to the workshop for repair. The number of 
handled meters in the last months are not enough to draw reliable conclusions. 

Used Spare Parts for Repair 
Senoures meter workshop uses 31 different spare parts. The spare parts can be used for 
different meters. In total, Senoures workshop used £E 309 for spare parts for 74 meters. So, 
that is an average of £E 4.18 per meter. The customer also has to pay the costs for the sealing 
lead, labour and administration. 
The average cost of repair per customer amounts to £E 9.00. 
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APPENDIX 4_2 

ECONOMIC USEFULN~ OF OVER HA UL 

Overhaul can be very useful. Two preconditions are necessary to enable El Azab to execute 
overhaul. First of all, the meter should be owned by El Azab instead of by the customer. When 
El Azab is the owner, every disconnected meter can be replaced immediately with another 
meter. Secondly, a surcharge for overhaul should be added to the bill to reduce administrative 
work regarding overhaul. Then, it can be calculated what the profit for El Azab will be when 
overhaul is done. The following assumptions are made: 

Overhaul is done once per ten years; 
Overhaul results in a yearly improvement of 3%; 
Average consumption is estimated at 100 litre per person per day [I]; 
A connection is on average used by 8 people [I]; 
El Azab pays for the costs of overhaul. 

In economic terms, the usefulness of overhaul can be calculated with the Net Present Value. 
The Net Present Value is used as a decision criterion to compare projects. If the Net Present 
Value is positive, the project will be accepted, because the firm will earn a return more .than 
its cost of capital. Both inflows and outflows are measured in terms of present Egyptian 
Pounds. The equation of the Net Present Value ( = NPV) is: 

NPV = Present Value of Cash Inflows - Initial Investment 

where: 
NPV = Net Present Value 
t = Year t 
n ={1,2 ... n-1,n} 
CF t = Cash Inflows 
k = Cost of Capital 
II = Initial Investment 
[5] 

~ CFt: 
NPV = LI -

t:•1 (l+k) t 
- II 

Here, overhaul is compared to doing nothing with the meter. The usefulness of overhaul 
should be considered over a period of 10 years. The initial investment is equal to the costs of 
overhaul and the yearly cash inflow equals to the extra income that is generated because of 
overhaul. 

13 



Initial Investment: 
Overhaul costs can be divided into four different amounts: 

££ 1 for sealing the meter; 
£E 3 for labour; 
£E 2.5 for spare parts; 
10% of the previous amounts for administration; 

which gives a total of££ 7 per overhauled meter. 

Yearly Cash Inflow: . 
The average consumption per year per connection is equal to (JOO* 8 * 365) I 1000 = 292 m3

• 

Extra measured yearly consumption: 0.03 * 292 = 8.76 m3
• 

Using present tariff (February 1994), extra yearly income per connection is 8.76 * 0.18 = 
1.5768 ££. 

The Net Present Value depends on the cost of capital. In figure A4 some possibilities are 

shown. 

NET PRESENT VALUE 
NPV 

5 

* 4 

3 * ' 

2 * 
* 1 

* 
0 

* - 1 
0% 5% 10% 15% 20% 25% 

(k • cost of capital) 

Figure A4. NPV for different Costs of Capital 
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The average cost of capital in Egypt amounts up to 7.0% [l]. The NPV is then equal to £E 
3.2730. 
In the near future, tariffs for water consumption will be increased, which results in an even 
more positive Net Present Value. On economic aspects, it can be concluded that overhaul is 
useful, because the Net Present Value is positive in all situations. 
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APPENDIX 4_3 

NEW PROCEDURE FLOW CHART WATER METER MANAGEMENT SYSfEM 
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APPENDIX 5_ 

PROCEDURE FLOW CHART READING. ADMINISrRATION. COLLECTION SYSfEM 
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APPENDIX 5_2 

EXPLANATION CONSUMED TIME FOR READING. ADMINISrRATION AND 
COLLECTION 

In this appendix consumed time given in the flow chart is explained. Time is only given for 
activities El Azab is responsible for. When the customer needs to do something, consumed time 
cannot be influenced by El Azab and is not shown in the flow. 
Time is given in days. Activities taking place at El Azab should be multiplied by six to get the 
time in hours. This is chosen, because formal El Azab working hours are from 08.00 - 14.00 
hours. without any breaks (six days per week). 

The activities in the flow can be divided into four situations: 
1. Activity A to E Reading the meter 
2. Activity F to G Billing Administration 
3. Activity G to M Collection of money 
4. Activity N to Q Completion of administration 

Per situation. the table with consumed time is shown and explained. 

Situation 1 Reading 

ACT. A A-B B B-C C c- D D-E E 
D 

TIME 0.04 0.5 0.004 3 0.004 15 0.33 1 0.01 

Table 5. I Consumed Time for Reading (time in days) 

The explanation for consumed time for activities in reading: 
A Readers read on average 400 meters per month, so that is equal to 20 meters per day. 

The reader works six hours per day. On average, he needs one hour per day for 
administration work at the Local Unit (including a visit to the supervisor). So, he 
spends 5 hours per day on reading and transportation. Twenty meters per 5 hours is 
equal to 15 minutes per reading. 

A- B The reader transfers the readings from his work book to the official book at the end of 
the day. On average, half a day will pass before the readings are written in the official 
book. 

B Administrative work takes 1 hour per day on average. Half an hour per day is spent on 
transferring readings and making reports about illegal connections. 

B-C The reader and the supervisor meet once a week to check readings and discuss 
problems with customers. On average, the supervisor checks the readings three days 
after the reading was done. 

C The meeting of the reader and supervisor will take about three hours per week, which 
is equal to half an hour per day. 
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C-D The reader has 400 customers in each of his books. When the reader has finished his 
book, he will give the book to the supervisor, who brings it to the consumption 
department of El Azab. The reader visits 400 customers per month, so on average 15 
days will pass after the reading is done before the book is brought to El Azab. 

D The supervisor travels on motor bike to El Azab. On average it takes him 2 hours. 
D-E The consumption department starts entering data the day after the supervisor brings 

the book. 
E One book with 400 customers is entered in three days by one employee. This is equal to 

one data entry per 3 minutes. 

Average consumed time for reading = 20 days/reading. 

Situation 2 Billing Administration 

ACT. E-F F F-G G 

TIME 125 0.03 2 0.33 

Table 5. II Consumed Time for Billing Administration (time in days) 

The explanation for consumed time for activities in billing administration: 
E-F The collector should get the list once per three months, but in practice they receive the 

list once per six months. The consumption department isn't able to finish all work in 
time. Furthermore, they don't receive the lists of collected money in time. The 
consequence is that the consumption department doesn't know whether a customer paid 
or not which makes it impossible to create new lists. 

F The consumption department compares current reading to last reading. They calculate 
the amount of consumption and multiply it with the tariff. It takes on average ten 
minutes per customer, because 16% of the readings are strange (for instance: negative 
amount of consumption) and have to be studied in more detail [3]. 

F-G List is sent by mail, takes two days. 
G The supervisor travels on motor bike to El Azab. On average it takes him two hours. 

Average consumed time for billing administration = 127 days/customer. 

Situation 3 Collection 

ACT. G-H H J 1-J-K L L-M M 

TIME 1 0.01 0.02 125 0.02 1 0.03 

Table 5. III Consumed Time for Collection (time in days) 
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The explanation for consumed time for activities in collection: 
G-H The collector starts with the new list the day after the supervisor brought it to him. 
H The collector visits 40 people per day, one visit takes about 10 minutes. Four minutes 

of the visit are used to look for the connection number, ask for the money and explain 
the bill. 

J The collector will visit the customer several times. After a certain time (each collector 
decides about this period of time himself), the collector gives the customer a warning 
note. To write the note and explain it to the customer takes 6 minutes. 

1-J-K According to the procedure, the collector has three months to collect money. However, 
the collector receives the new list with amounts due once per six months (see activity 
E-F). So, the collector returns his old list also once per 6 months. This means that the 
collector checks once per six months whether a customer paid or not. So, the number of 
needed days for this activity is equal to the amount of days, mentioned at activity E-F. 

L The collector writes a receipt for the customer. Writing the receipt and accepting the 
money takes on average 6 minutes. 

L-M The collector collects money the first day. The next morning he will go to the bank. 
M Before the collector can go to the bank, the accounting department of the Local Unit 

has to check all receipts and money. After approval, the collector goes to the bank. 
This takes one hour. On average the collector collects money from ten connections per 
day. Going to the bank takes 10 minutes per connection. 

Average consumed time for collection = 127 days/ customer. 

Situation 4 Completion of Administration 

ACT. M-N N N-P p P-Q Q R R-S 

TIME 3 0.01 15 0.33 1 0.03 0.001 2 

Table 5. IV Consumed Time for Completion of Administration (time in days) 

The explanation for consumed time for activities in completion of administration: 
M - N The collector and the supervisor meet once a week to check receipts and discuss 

problems with customers. On average, the supervisor checks the receipts three days 
after the collection was done. 

N The meeting of the collector and supervisor takes about three hours per week, on 
average half an hour per day. This is equal to 3 minutes per collection. 

N-P The supervisor of collection must bring book number 30 and the receipts to El Azab 
within 15 days after collection. 

s 

2 

P The supervisor travels on a motor bike to El Azab. On average it takes him two hours. 
P-Q The accounting department starts to enter data in their own administration the day 

after the supervisor brought the book and receipts. 
Q Entering the amount paid doesn't take much time. However, sometimes strange 

amounts appear and it takes some time to check these. Entering takes on average 10 
minutes. 
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R At the end of a period of three months, the collector makes a list of people who 
refused to pay. According to the water meter survey, 64.4% of the customers didn't pay 
their water bill for a year or more [3]. A collector has to visit on average 1174 house 
connections, so he has to create a list with 756 names of people who refuse to pay. 
Creating the list takes 6 hours. This is equal to half a minute per customer. 

R-S The list is sent by mail, takes two days. 
S The order is sent by mail, takes two days. 

Average consumed time for completion of administration = 24 days/customer. 
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APPENDIX 5_3 

QUANTITATIVE INFO READING/COLLECTION SENOURES 

Reading 

Senoures, October 1993: 

LOCAL UNIT # OF HC # OF 
READERS 

Senoures City 915 1 

Matartares 3,048 2 

Biahmo 1,973 3 

Menshat B.O. 1,479 2 

Sanhor 2,801 2 

Fidemin 3,438 2 

Tersa 2,781 2 

TOTAL 16,435 14 

Table 5.V Reading Information Senoures District 

On average: 
Reading 4 times per year: 
Number of working days per year: 
Number of readings per day: 

Explanation of 250 working days per year: 
Total 365 
Total rest days 52 
Public holidays 18 
Average leave (national) 30 
Sickness days 15 
Working days: 365 - 52 - 18 - 30 - 15 = 250 

Work day of a reader: 
Formal work hours 08.00 - 14.00 o'clock 

1,174 HC/reader 
4,696 HC/reader/year 

250 days 
18.8 readings/reader 

Time that reader spends on reading: 5 hours 
Time that reader spends on administration: 1 hour 

22 

# OF HC 
PER READER 

915.0 

1,524.0 

657.7 

739.5 

1,400.5 

1,719.0 

1,390.5 

1,174.0 



Actual time needed for reading (Observations): 
Reading time 
Transportation time between readings 
Total reading time 

Productivity of the reader: 
Time needed for reading: 18.784 * 5 

5 hours 

I minute 
4 minutes 
5 minutes 

Time used for reading 
Productivity reader: (93.92/300) * 100% 

= 93.92 minutes 
= 300.00 minutes 
= 31.31% 

Collection 

Senoures, October 1993: 

LOCAL UNIT # OF HC # OF # OF HC/ 
COLLECTOR COLLECTOR 

Senoures City 915 1 915.0 

Matartares 3,048 2 1,524.0 

Biahmo 1,973 2 986.5 

Menshat B.O. 1,479 3 493.0 

Sanhor 2,801 2 1,400.5 

Fidemin 3,438 2 1,719.0 

Tersa 2,781 1 2,781.0 

TOTAL 16,435 13 1,265.0 

Table 5.VI Collection Information Senoures District 
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APPENDIX 5_ 4 

BASIC CUSTOMER DAT A 

Abbreviations: 
Char 
Num 

Structure for database 
Number of data records 
Description 

Field Field Name Type 

I CODE A Char -
2 CODE M Char -
3 CODE C Char -
4 SERIAL NO Char -
5 WASTE _w Char 
6 NAME Char 
7 ADDRESS Char 
8 CUST TYPE Char -
9 UNIT NO Num -

10 CON _s Char 
11 CON D Num -
12 CON 0 Date -
13 CON C Date -
14 INSUR N Char -
15 INSUR V Num -
16 INSUR D Date -

Character 
Numeric 

C:tersajan.d bf 
1131 
The table is designed for the consumer's basic data 

Width Dec Description 

6 0 Area Code 
5 0 Consumer Code 

11 0 General Code 
10 0 Connection Number 
I 0 Waste Water Flag 

30 0 Consumer Name 
30 0 Consumer Address 
2 0 Consumption Type 
2 0 No. of Units Connected 

IO 0 Meter Number 
4 2 Meter Pipe Diameter 
8 0 Water Supply Start Date 
8 0 Closing-up Date 
8 0 Insurance Number 
7 3 Insurance Value 
8 0 Insurance Date 
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Structure for database C:terjan.dbf 
Number of data records 1131 
Description The table is designed for consumption data 

Field Field Name Type Width Dec Description 

1 CODE C Char 11 0 General Code -
2 CURRENT R Num 6 0 Current Meter Reading -
3 C DATE Date 8 0 Date of Current Reading -
4 LAST - R Num 6 0 Previous Meter Reading 
5 L DATE Date 8 0 Date of Last Reading -
6 CONSUM - M Num 6 0 Consumption in m3 

7 CONSUM - V Num 9 2 Consumption value 
8 SEWAGE Num 9 2 Waste Water Fee 
9 OLD Num 7 2 Outstanding Fees 

10 TAX Num 6 2 Tax 
11 DEV Num 6 2 Development Fee 
12 SERV Num 6 2 Services Fee 
13 STAMP Num 6 2 Stamp 
14 CON RENT Num 5 2 Meter Rent Value -
15 CON _STATUS Char 4 0 Meter Condition 
16 CON - REP Num 6 2 Meter Repair 
17 R - DATE Date 8 0 Date of Repair 
18 R - READ Num 6 0 Reading at Repair 
19 INV - YEAR Num 6 2 Annual Contract Stamp 
20 OTHER Num 6 2 Other Fees 
21 PAY_ D Date 8 0 Payment Date 
22 INVOICE N Char 7 0 Bill Number -
23 PAY_STATUS Char 1 0 Payment Status 
24 TOT Num 8 2 Total Amount Due 
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APPENDIX 6_1 

COMPUTERPROGRAMMETORECALCULATEARREARS 

Calculation of average yearly consumption 

SET TALK OFF 
CLEAR ALL 
SET DATE BRIT 
ACCEPT 'ENTER FILE TO PROCESS: ' TO FF 
USE &FF 
GO TOP 
DO WHILE .NOT. EOF0 

DO CASE 
CASE DTOC(BROKEN_D)=' I I '.or. repair_d>=C_DATE 

IF DTOC(REPAIR_D)=' I I '.or. repair_d>=C_DATE 
CONS! =CURRENT _R/((C_DATE-CON_O)/365.25) 

ELSE 
CONS! =CURRENT_R/((C_DATE - REPAIR_D)/365.25) 

ENDIF 
OTHERWISE 

DO CASE 
CASE DTOC(REPAIR_D)=' I I '.OR. REPAIR_D>C_DATE 

CONS! =CURRENT_R/((BROKEN_D - CON_O)/365.25) 
· CASE REPAIR_R=O 

CONSl=CURRENT_R/((C_DATE - REPAIR_D)/365.25) 
OTHERWISE 

CONSl=(REPAIR_R+CURRENT_R)/(((BROKEN_D-CON_O) 
+(C_DATE- REPAIR_D))/365.25) 

ENDCASE 
ENDCASE 
IF CONS!< 100 

REPLACE CON_A WITH 100 
ELSE 

REPLACE CON_A WITH CONS! 
ENDIF 

SKIP 
ENDDO 
SET TALK ON 
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Recalculation of arrears 

SET TALK OFF 
CLEAR ALL 
SET DATE BRIT 
ACCEPT 'ENTER FILE TO PROCESS:' TO FF 
!CLS 
TEXT 

WAIT UNTIL PROCESSING IS FINISHED 
ENDTEXT 
USE &FF 
P="l5/01/9401/07/930l/05/930l/05/920l/07/910l/07/9001/07/89 

0l/07/8801/0l/8801/05/8501/01/62" 
Tl 0="0. l 800. l 500.0950.0850.0750.0650.0600.0450.0300.020" 
T20="0.2500.2000. l l 00.0850.0750.0650.0600.0450.0500.020" 
T30="0.2500.2000. l l 00. l 000.0900.0800.0700.0600.0500.020" 
GO TOP 
DO WHILE .NOT. EOF() 

IF CUST_TYPE='I0' 
0=9 
L=l 
A=l 
VARl=0 
VAR2=0 
VAR3=0 
VAR4=0 
VAR5=0 
VAR6=0 
VAR7=0 
VAR8=0 
VAR9=0 
VARI0=0 
DATE="0l /07 /93" 
DATEB="l5/0l/94" 
XX=.T. 
YY=.T. 
ZZ=.T. 
IF CON_O> =CTOD('0l /05/85') 

DO CASE 
CASE CON_A<=l20 

DO WHILE XX 
VARN='VAR'+STR(L,l) 
A=(5*L-5)+1 
&VARN=CON_A*V AL(SUBSTR(TI0,A,5))*((CTOD('&DATEB') 

-CTOD('&DATE'))/365.25) 
L=L+l 
0=0+8 
B=(8*L-8)+ l 
DATE=SUBSTR(P,D,8) 
DA TEB=SUBSTR(P,B,8) 
XX=CON_O<CTOD('&DATE') 
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ENDDO 
A=A+S 

VAR10=(((CTOD('&DATEB')-CON_O)/365.25)*CON_A 
*VAL(SUBSTR(Tl0,A,5))) 

CASE CON_A>l20 .AND. CON_A<=360 
DO WHILE YY 

VARN='VAR'+STR(L,1) 
A=(S*L-5)+1 
&VARN=(120*VAL(SUBSTR(Tl0,A,S))*((CTOD('&DATEB') 

-CTOD('&DATE'))/365.2S))+((CON_A- l 20) 
*VAL(SUBSTR(T20,A,S))*((CTOD('&DATEB')
CTOD('&DATE'))/365.25)) 

L=L+l 
D=D+8 
B=(8*L-8)+ 1 
DATE=SUBSTR(P,D,8) 
DA TEB=SUBSTR (P ,B,8) 
YY=CON_O<CTOD('&DATE') 

ENDDO 
A=A+S 
VAR 10= 120*V AL(SUBSTR(Tl 0,A,S))*(((CTOD('&DATEB')-CON_O)/365.25)) 

+((CON_A-120)* VAL(SUBSTR(T20,A,5)) 
*(((CTOD('&DATEB')-CON_O)/365.25))) 

CASE CON_A>=360 
DO WHILE ZZ 

VARN='VAR'+STR(L,l) 
A=(S*L-5)+ 1 
MARK 1 =( l 20*V AL(SUBSTR(Tl 0,A,S))*(( CTOD(' &DA TEB') 

-CTOD('&DATE'))/365.25)) 
MAR K2=(240*V AL(SUBSTR(T20,A,5) )*(( CTOD(' &DA TEB') 

-CTOD('&DATE'))/365.25))+((CON_A - 360) 
* VAL(SUBSTR(T30,A,S))*((CTOD('&DATEB') 
- CTOD('&DATE'))/365.25)) 

&VARN=MARKl+MARK2 
L=L+l 
D=D+8 
B=(8*L-8)+ l 
DA TE=SUBSTR(P,D,8) 
DA TEB=SUBSTR(P,B,8) 
ZZ =CON_ O< CTOD(' &DA TE') 

ENDDO 
A=A+S 
MANONI =120*VAL(SUBSTR(T10,A,5)) *((CTOD('&DATEB')- CON_O)/365.25) 
MANON2=240*VAL(SUBSTR(T20,A,5))* ((CTOD('&DATEB')- CON_O)/365.25) 
MANON3=(CON_A-360)*V AL(SUBSTR(T30,A,S)) 

*((CTOD('&DATEB')-CON_O)/365.25) 
VARl0=MANONl +MANON2+MANON3 

ENDCASE 

28 



ELSE 
DO CASE 

CASE CON_A<=l20 
DO WHILE XX 

VARN='VAR'+STR(L,l) 
A=(S*L-5)+1 
&VARN=CON_A*VAL(SUBSTR(Tl0,A,5)) 

*((CTOD('&DATEB')-CTOD(' &DATE'))/365.25) 
L=L+l 
D=D+8 
B=(8*L-8)+ 1 
DATE=SUBSTR(P,D,8) 
DATEB=SUBSTR(P,B,8) 
XX=CTOD('&DATEB')> =CTOD('0l /01 /88') 

ENDDO 
CASE CON_A>l20 .AND. CON_A<=360 

DO WHILE YY 
VARN='VAR'+STR(L,1) 
A=(S*L-5)+ 1 
&VARN=(l20*VAL(SUBSTR(T10,A,5)) *((CTOD('&DATEB') 

L=L+l 
D=D+8 

- CTOD('&DATE'))/365.25)) +((CON_A-120) 
* V AL(SUBSTR(T20,A,S))*((CTOD('&DATEB') 
-CTOD('&DATE'))/365.25)) 

B=(8*L-8)+ 1 
DATE=SUBSTR(P,D,8) 
DATEB=SUBSTR(P,B,8) 
YY =CTOD(' &DA TEB') > =CTOD('0 1 /0 l /88') 

ENDDO 
CASE CON_A>=360 

DO WHILE ZZ 
VARN='VAR'+STR(L,l) 
A=(S*L-5)+ 1 
MAR Kl =(120*VAL(SUBSTR(Tl0,A,5)) *({CTOD('&DATEB') 

- CTOD('&DATE'))/365.25)) 
MARK2=(240*VAL(SUBSTR(T20,A,5)) *({CTOD('&DATEB') 

- CTOD('&DATE'))/365.25))+({CON_A-360) 
* VAL(SUBSTR(T30,A,5)) 
* ({CTOD('&DATEB')-CTOD('&DATE'))/365.25)) 

&VARN=MARKl +MARK2 
L=L+l 
D=D+8 
B=(8*L-8)+1 
DA TEB=SUBSTR(P ,B,8) 
DATE=SUBSTR(P,D,8) 
ZZ=CTOD('&DATEB')> =CTOD('0l /01 /88') 

ENDDO 
ENDCASE 
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VAR l0=((CTOD('0l /05/85')-CON_O)/365.25)*0.02*CON_A 
ENDIF 
DO CASE 

CASE CON_O<CTOD('30/06/87') 
MONEY=(((CTOD('30/06/87')-CON_O)/365.25) * l.34)+22.73 

CASE CON_O<CTOD('0l/01/89') 
MONEY=((CTOD('0l /01 /89')-CON_O)/365.25)*2.68+ 17.17 

CASE CON_O<CTOD('lS/01/94') 
MONEY =((CTOD(' 15/01 /94')-CON_O)/365.25)*3.68 

ENDCASE 
REPLACE CONY _SYS WITH (VARl+VAR2+VAR3+VAR4+VARS+VAR6+VAR7 

+VAR8+VAR9+VAR10+MONEY) 
REPLACE ARREAR_SYS WITH CONV _SYS-TOT_PA Y 
ENDIF 
SKIP 

ENDDO 
SET TALK ON 
!CLS 
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APPENDIX 6_2 

COLLECTION EFFICIENCY FIDEMIN 

The collectors of the Local Unit of Fidemin received a list with amounts due from El Azab. 
They collected from this list from August 1992 up till October 1993. The amount due is for the 
period July 1st, 1992 to December 31, 1992. The collectors collected the following amounts: 

MONTH # CUSTOMERS AMOUNT PAID AMOUNT /CUSTOMER 
(in £E) (in £E) 

Aug 92 60 1,360 22.667 
Sep 92 215 4,677 21.753 
Oct 92 120 2,786 23.217 
Nov 92 176 4,347 24.699 
Dec 92 79 2,006 25.392 
Jan 93 68 1,812 26.647 
Feb 93 57 1,027 18.018 
Mar 93 101 2,425 24.010 
Apr 93 78 2,557 32.782 
May 93 93 2,518 27.075 
Jun 93 91 3,221 35.396 
Jul 93 109 3,216 29.505 
Aug 93 87 2,955 33.966 
Sep 93 108 4,007 37.102 
Oct 93 44 1,657 37.659 

----- + ------ + ---- - -- + 

TOTAL 1,486 40,571 27.302 

Fidemin has 2623 house connections. In the mentioned period, 1486 payments were done of 
which: 
* 
* 
* 
* 

3 customers paid three times 
210 customers paid two times 
I 057 customers paid one time 
1353 customers didn't pay at all 

Collection Efficiency ( =CE) for Fidemin: 
Amount due for water consumption 
Amount due for arrears 

TOTAL 

Total amount collected in a period 

0.11% 
8.01% 

40.30% 
51.58% 

CE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * I 00% 
Total amount due in the same period 

25.70% 
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APPENDIX 6_3 

PROCEDURES FIXED PAYMENT POINT 

Before a fixed payment point (=FPP) can be installed, procedures should be formulated for the 
following areas: 
1. Amount to pay 
2. Announcement of payment point to customers 
3. Opening hours 
4. Measuring success of payment point 

First, information will be given about the FPP in Fayoum. After that, procedures will be 
discussed for each of the above mentioned areas. 

Fixed Payment Point in Fayoum 
Fayoum drinking water company has five fixed payment points in Fayoum City. They are 
opened every day from I 1.00 - 14.00 hours, except on Fridays. In the morning, at 08.00 hours, 
the collector has to go to the City Council to deposit the money and pick up the collection 
books. Then he goes to the FPP. 
The Fayoum Drinking Water Company calculates new 'amounts to pay' every month. The 
company does not announce to the customers that they have to pay a new bill. Customers know 
that they have to pay for their water consumption every month. When customers come to the 
FPP, they bring their old bill with their customer number, so that the collector can identify the 
customer easily. 
When customers don't come to the FPP to pay for 10 months, another employee is sent to the 
customer's house. The customer can pay the bill to the employee. If he doesn't want to pay, the 
customer is given a warning note. If he doesn't pay within one month, the drinking water 
company will remove his water meter. Then, if he doesn't pay within 15 days, a process server 
is sent to the customer to take belongings from the customer to sell. 
Only a few customers don't come to the FPP and have to be forced to pay their bill. 

Procedures for FPP 
ad 1. Amount to pay 
It is best to divide the total amount to pay into arrears and amount to pay for water 
consumption for the last period. The collector can ask for the complete amount first. If the 
customer cannot pay the complete amount, he can be asked to pay the current amount for 
water consumption only. As soon as the village is billed with the computer, the arrears can be 
taken care of by offering the customer to pay his debt in instalments. In this way new arrears 
can be avoided. 

ad 2. Announcement 
It _must be made clear to the customers that they have to pay their bill at the FPP. The collector 
will not come to their house any more to collect money. 
The first announcement of the FPP can be made by the mosque. Also, the readers have to 
inform the customer that the FPP is opened and the customer has to pay a new bill at the 
payment point. Posters can be made and placed in central spots like the Local Unit and Coffee 
Houses. Furthermore, the FPP is placed at a central spot to attract people. Then every three 
(and with computerized billing every two) months, an announcement can be made from the 

32 



mosque that customers have to pay their new bill at the FPP. The announcement will be 
supported by the reader informing the customers they have to pay the new bill at the FPP. 
Every six months a list should be made of customers that didn't pay their bill. A warning note 
must be written for them. The reader can give these warning notes to the customers. Also 
thoughts must be given about what to do with customers who still don't pay after receiving the 
warning note. 
It is thought to be a good idea to give customers an incentive to visit the FPP, like giving a 
small discount to customers who pay their bill at the FPP or fine the customers who don't 
come to the FPP. 

ad 3. Opening hours 
The FPP will be opened six days a week from 09.30 to 12.30 hours. The opening hours will be 
mentioned on the information notes and the posters. It will also be painted on the outside wall 
of the FPP. 
Every afternoon, the collector has to go to the bank to deposit the collected money. The 
supervisor of collection of Senoures District will visit the collector regularly at the FPP. 

The collector at the FPP is responsible for the main village. The other collector has to visit all 
other villages and hamlets in the Local Unit. Of course, people from other villages and hamlets 
are also welcome to pay their bill at the FPP. However, to realize this, close cooperation is 
needed between the two collectors. The collector at the FPP also needs a list with amounts due 
from the other villages and hamlets. When people from this list pay at the FPP, the FPP 
collector has to inform the other collector about it. 

ad 4. Measuring success 
The FPP can be evaluated after six months. The evaluation can be done by measuring 
collection efficiency. The collection efficiency in Fidemin during August 1992 up to October 
1993 was 25.7%. This result should be compared to the collection efficiency of the FPP. 
After evaluation, it can be decided whether introduction of the payment point will take place 
in other villages. 
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APPENDIX 6_4 

ESfIMATION OF NEEDED TIME TO UPDATE CUSTOMER DATA BASE 

Needed time to update the customer data base for the complete El Azab service area can be 
calculated. If Tersa is taken as an example, the following calculation is made: 

INFORMATION CHECK, READINGS AND PAINTING CONNECTION NUMBER: 
The readers went to Tersa in groups of two people. They could check and identify 50 
connections per work day, which is equal to 4 connections per man hour. 

ENTERING DATA INTO COMPUTER: 
For entering data in the computer, one employee was needed, who entered on average 150 
records per day. 

TOTAL: 
Total needed man hours to update customer data base in Tersa ( 1132 connections): 

Check, Reading, Painting 
Entering 

Total 

283 man hours 
46 man hours 
------------ + 

329 man hours 

The service area of El Azab amounts up to 84,000 connections. If work is continued with the 
same efficiency, needed man hours for the service area of El Azab is equal to: 

(84,000 I 1132) * 329 = 24,414 man hours. 
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APPENDIX 6_5 

PROCEDURES FOR COMPUTER BILLING 

Procedure for First Bill 
The bill should consist of three parts: 
part A Warning part, contains EI Azab logo, bill number, customer identifying 

number, reading and total amount to pay, including a message to pay the bill 
within a certain period of time; 

part B Receipt, contains all information including specified amount to pay and the El 
Azab logo; 

part C Administration part, contains bill number, customer identifying number, 
reading and total amount to pay. 

The collector receives all bills of his area, on average 1500 bills = 500 pages. The collectors 
signs that he received the bills. Then the collector goes to his village to distribute the bills. 
Distribution can be done in two ways: 
1. Door-to-Door Visits; 
2. Fixed Payment Point. 
Procedures are different for both ways. 

ad 1. Door-to-Door Visits 
The collector has to visit every customer once per two months, on average he has to visit 36 
connections per day (based on 250 working days per year, so 21 days per month). The 
identification number of the customer is painted on the house. The bills are sequenced on this 
identification number. The collector goes to the customer's house and asks the customer to pay 
his bill. 
Options: 
* Customer pays 
The customer pays the amount to the collector. The collector gives part A and B to the 
customer and keeps part C together with the money for EI Azab. 
* Customer doesn't pay 
The customer tells the collector he cannot pay the bill. The collector will give the customer 
part A of the bill. Part A contains a message that the customer has to come to the Local Unit 
to pay for the consumed amount within a certain period of time, else the company will be 
forced to take action (message is pre-printed at the back of the warning note). The collector 
keeps part B and part C of the bill with him. 
In the beginning, an information note will be given to the customer to inform him on which 
days the collector will be available at the Local Unit. This will be two fixed days per week (in 
this case the collector has to visit on average 1500 / (42 - 17) = 60 connections per day). At the 
Local Unit, the collector will have the bills sequenced on identification number. 
* House is closed 
The collector will leave the warning note behind at the closed house. At most houses, it is 
possible to leave the note inside. The collector should make a remark about the closed house on 
the administration part of the bill, part C. If it is impossible to leave the note inside the house, 
part A could be given to the neighbours. 
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ad 2. Fixed Payment Point (=FPP) 
The FPP can be organized in two different ways: 
A. FPP continuously open; 
B. FPP part time open. 
It is assumed that every Local Unit has two collectors. A Local Unit consists of a main village 
with attaching hamlets. Collector I is defined as the collector responsible for the main village. 
Collector II is the one responsible for collection in the hamlets. 

ad A. FPP continuously open 
If the FPP has to be opened continuously, it means that collector I has to stay at the FPP all the 
time. Collector II has to visit customers in the hamlets. He asks them to pay. If they pay, they 
will get part A and B of the bill. If they don't pay, they will only get the warning message and 
the collector shall inform them they have to pay their bill at the FPP. 
Furthermore, collector II has to distribute the warning messages in the main village. 
Work load 
Assumption: Number of work days per month = 21 days. 
Collector I stays at the FPP six days a week. Collector II has to visit each two months on 
average 1500 house connections in the hamlets and I 500 house connections in the main village, 
so a total of 3000 HC, which is equal to an average of (3000 / 42) = 72 house connections per 
day. 

ad B. FPP part time open 
Assume that the FPP will be open four days a week. Collector I will stay at the FPP for four 
days. Two days a week, he can distribute the warning notes to customers in the main village. 
Collector II visits the customers in the hamlets. 
Work load 
Collector I has to visit 1500 customers within 17 days, which equals to 88 connections per day. 
Collector II has to visit 1500 connections within 2 months, so on average (1500 / 42) = 36 
customers per day. 

In both situation A and B, it is important that the collectors meet each other every morning at 
the FPP. Collector II can give bills of customers who didn't pay to collector I and they can 
discuss which customers have to be visited first. 
The work load in both situations is very high. Of course, distributing warning notes in the 
main village will take less time per connection than visiting customers in the hamlets. 
However, the work load of both collectors is considerable. 
It is possible to involve the reader in distributing warning notes in the main village. First, the 
reader will get part A of all bills for the main village. The reader can distribute 50% of the 
warning notes each billing period, because the reader visits his service area completely once 
every four months. One of the collectors has to distribute the other 50% of the bills. 
This procedure assumes that the reader uses a fixed visiting schedule, so that he knows which 
customers he visits at a certain time. In case the reader has a fixed schedule, he will get part A 
of all bills for customers he is going to visit the next two months. The reader visits all the 
customers to inform them that they have to pay the bill (the bills, including part A, will be 
sequenced on customer identification number). 
Part A contains a message telling the customer to come to the fixed payment point to pay his 
bill within a certain period of time, else the company will be forced to take action. The reader 
will have an extra column in his reading log to enter a remark stating at which customers he 
left a warning note. 
The collector will use the same procedure for the other 50% of the bills. 
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Work load with involvement of reader 
Situation A. 
Collector I will stay at the FPP six days per week. 
The reader will distribute on average 750 warning notes in the main village. Collector II has to 
visit 2250 house connections within two months, which is equal to (2250 / 42) = 54 customers 
per day. 
Situation B. 
Collector I now has to visit 750 connections within 17 days, so on average 44 customers per 
day. 
Collector II still has to go to 36 connections per day. 

This last work load seems more reasonable. 
In all mentioned situations, collector I will always have part B and C of bills of the main 
village at the FPP. Part B and C of bills of the hamlets will be at the FPP after collector II has 
visited customers in the hamlets first and they refused to pay. When a customer comes to the 
fixed payment point, the collector will ask for his identification number. The customer should 
know his identification number or bring an old receipt. In case the customer doesn't know his 
identification number, he cannot pay his bill and he has to come back to the payment point 
later. When the customer knows his number, the customer pays the amount due to the 
collector. The collector will give the customer part B of the bill and keep part C together with 
the money to deposit later into the El Azab account. 

In all options, the collector has to go to the bank to deposit the money regularly, about once 
per two days. The collector has to write in book number 30 daily which customers paid their 
bill. The Local Unit can check the collector before he brings the money to the bank. If they 
approve his work, they will allow the collector to go to the bank. The collector receives a 
receipt from the bank. Once per two weeks, the supervisor of collection will check the 
collector. At this occasion the collector has to give part C of all paid bills and the bank receipts 
to the supervisor. The supervisor will deliver it to the administration department of El Azab. 
Time could be saved when one collector will be responsible for submitting money, collected by 
collector I and II together, to the bank. 
Payments can be entered into the computer at EI Azab two weekly to spread the work load for 
the data entering employees. 

Payment Procedures 
Half a week before the end of the two months billing period, the collector returns to El Azab. 
He gives part C and bank receipts from the last 1.5 week to the administration department of 
El Azab. All information is entered into the computer. This doesn't take long, because most of 
the work is already done during the two weekly enterings. Half a week later the collector 
comes to El Azab. He shows part Band C of the unpaid bills to the administration department. 
Payments done during the last few days, are entered into the computer. 
Producing new bills can be started now. Three situations can occur: 
* Customer paid all bills; 
* Customer didn't pay one bill; 
* Customer didn't pay two (or more) bills. 
Each of these situations will be discussed below. 
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* Customer paid all bills 
A new bill will be produced for the customer. No further action is required. 

* Customer didn't pay one bill 
A new bill will be produced for the customer, including an arrear message on the receipt of 
the new bill (part B) and an extra warning message printed on the warning note that the 
customer didn't pay his last bill yet. 

* Customer didn't pay two (or more) bills 
A new bill is produced for the customer, including an arrear message on the receipt and a 
printed disconnection warning on the warning note. The computer should print a list of people 
who didn't pay two bills. They will get some more time to pay the bill. If they don't pay, 
disconnection will follow at the end of the billing period. El Azab will send a technician 
together with a money collector to the customer. The customer has to pay immediately or he 
will be disconnected. When the customer decides to pay at least two of his unpaid bills at the 
moment of disconnection, a charge for costs will be added to the bill equal to half the dis- and 
re-connection fee. 
So, disconnections take place at the end of the next billing period after the second unpaid bill. 
This means that a customer can have a maximum of three unpaid bills before disconnection. 

The collector waits until printing bills is finished. Then he will take the new and the unpaid 
bills with him. 

Instructions for Collector 
The collector visits each customer once per billing period. If the customer doesn't pay at this 
visit, it is the responsibility of the customer to pay his bill in time. The customer has to come 
to the Local Unit or fixed payment point to pay his bill. It should be avoided that customers 
come to El Azab to pay their bill. However, when customers do come to pay, El Azab should 
accept the money. 
The collector can only accept the amount mentioned on the bill. In case the customer has bills 
left from previous periods, the collector can accept the amount of money of one bill. However, 
he has to inform the customer that disconnection will take place at the end of the next billing 
period when two bills stay unpaid. 

The collector has a very important function in communicating customer information. 
Especially in the beginning, the collector has to explain the new procedures for the computer 
billing system verbally. It is not enough to give customers an information note only, because of 
the high illiteracy rate among the rural population in Egypt. 
First, the collector has to explain that he will visit the customer only once per billing period. 
After his visit, the customer has to pay his bill at the Local Unit or the fixed payment point. 
Furthermore, the collector has to warn the customers about possible disconnection. So, the 
collector should be instructed very well and know all procedures regarding terms of payment 
and disconnection. Close commu_nication between the El Azab revenue department and the 
collector is needed. It should be considered to give the collector standard forms for customer 
complaints to register complaints about the bill. These complaints should be dealt with by the 
revenue department and answered/solved within the billing period or at least within two 
months. 
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APPENDIX 7 _l 

APPROACH FOR COMPUTERIZATION OF VILLAGES IN FAYOUM 

In this appendix the components of a detailed approach of the computerization of the revenue 
management system are given. The approach is shown in figure A7, on the next page. 

1. Transfer Data To Computer 
Customer information is transferred from the books to data-entry forms. These forms have the 
same lay-out as the entry screen and contain basic customer information. Next, the data are 
copied from the forms into computer files. 
Most important data are customer name, connection number, water meter number, connection 
date, last reading and last reading date, registered in consumer ledger. 
The data entry forms should be kept at the entry department. If necessary, data can always be 
checked on the forms. 

2. Field Check 
When all customer information of a village is entered into the computer, the check of data can 
start. Readers are sent to the village to check the information, to do readings and to give the 
customer an identification number. The readers take customer information with them on two 
lists. Both lists contain the following data: 

connection number; 
customer name; 
address; 
meter number; 
# of units connected; 
last reading. 

Furthermore, there should be empty columns on the lists to fill in new reading, meter status, 
meter type and remarks. One of the lists is sequenced alphabetically on name, the other one on 
meter number. Additionally, the readers have forms with them to record data of customers 
they cannot find in the list. 
The readers visit every house with a water connection in the village. The following possibilities 
can occur: 
a. Customer name in the list 

All information on the print-out is checked. If data are wrong, it should be corrected in 
the column of 'remarks'. Next, a reading is done and meter status and meter type are 
registered on the print-out. 

b. Customer name not in the list, meter number in the list 
The correct name is written down on the print -out. Other information is checked. If data 
are wrong, it should be corrected in the column of 'remarks'. Next, a reading is done and 
meter status and meter type are registered on the print-out. 

c. Customer name and meter number not in lists 
The customer cannot be identified. The reader uses the other form and writes all customer 
data on this form. He asks the customer for the water contract (contract between customer 
and El Azab stating that this customer is allowed to have a connection). If the customer 
can show the contract, the reader registers contract number and copies 
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connection number from the contract. 
If the customer cannot show the contract, the reader will give the consumer a letter 
informing the customer that he has to come to El Azab to show the contract within a 
certain period of time, or his connection will be considered illegal. 

d. House is closed 
The reader will leave a note at the house stating the date of his return. 

3. Customer Identification 
The customer should be identified uniquely. In the manual system the connection number is 
used as identification, but this number is not available at the customer's house. To identify the 
customer, a temporary customer card can be attached to the customer's house by painting the 
connection number on the wall together with the field check. Later, the paint can be replaced 
with a metal card. Again, the situations, mentioned above, can occur: 
a. Customer name in the list 

The reader looks in the list for the connection number and paints this number on the wall 
of the house. 

b. Meter number in the list 
The reader looks in the other list for the connection number and paints this number on the 
wall of the house. 

c. Customer name and meter number not in lists 
If the customer can show the contract, the reader copies the connection number and paints 
this number on the wall of the house. 
If the customer cannot show the contract, the reader will give this customer a special 
number, for instance X-0001, X-0002, etcetera. The reader paints this special number on 
the wall of the house. 

d. House is closed 
The reader paints a special number on this house, for instance C-0001, C-0002, etcetera. 

4. Update Customer Information 
The readers bring customer data from the field to the administration department. The 
administration department updates customer information in the computer. A detailed 
investigation takes place for special connection numbers. When a customer has an illegal 
connection, he has to pay a connection fee. Next, he will get a new connection number. 
When a house is closed, the connection will keep the special connection number until the 
owner of the connection is traced. 
All connections, except the closed ones, have a zero-reading in the computer now. 
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5. Production of Meter Information 
Now, a list with meter information can be printed. The meter workshop needs three different 
lists: 

list with defective black meters; 
list with 'other type' defective meters; 
list with working meters older than 10 years. 

All lists should state customer name, connection number, meter number and meter type and 
have a column for meter reading at disconnection. The lists are given to the workshop, so that 
meter activities can start. 

6. Communication of Meter Activities 
The meter workshop has to inform the administration department about repair, replacement or 
overhaul of a meter. The workshop makes invoices for meters and should give this forms to 
the administration department once per week. The invoices state customer name, connection 
number, meter number, reading at disconnection, reading at re-installation and used spare 
parts. 

7. New Reading 
The second reading should be done four months after the first reading ( = date of customer 
identification). Identification of customers is done with the painted connection number. 
The new readings are entered into the computer. 

8. Administration of Consumption 
Before the amount of consumption can be calculated, all meter information from the workshop 
should be entered into the computer. Next, the amount of consumption for four months can be 
calculated by subtracting last reading from current reading. Then a reading log is printed to 
check entered readings. Additionally, a check is carried out whether meters which were 
reported defective last time are repaired or replaced. 

9. Recalculation of Arrears 
Before the first computerized bill is produced, arrears has to be recalculated. Through the 
connection number arrears can be determined per customer. 
If the customer is not registered in the manual administration, a connection date has to be 
estimated in cooperation with the customer. The arrear will be equal to the accumulation of 
flat rates from the connection date till present date. 

10. Billing of Arrears 
A bill should be produced for every arrear. Next, an employee of El Azab will vist the 
customer to ask them to pay. If a customer cannot pay the arrear at once, the employee offers 
him payment in instalments. The instalments have to be paid together with the bill for water 
consumption. 
The instalment bills will be produced once per two months, then sequenced on connection 
number and attached to the bill for water consumption. 

11. Billing of Water Consumption 
The amount of consumption is transferred to a value of consumption. Billing takes place once 
per two months, so the value of consumption is equal to half the amount of consumption. 
Next, a collection log is printed. The data of customers who have to pay more than £E 25, is 
checked. After the check, bills can be printed. They will be sequenced on connection number. 

42 



12. Money Collection 
The collector gets the bills for arrears as well as for water consumption and visits the 
customers. He gives all customers a warning note, stating that they have to pay their bill within 
a certain period of time. When customers pay, they get a receipt. The collector keeps one part 
of the bill, the administrative part. Once per two weeks, the collector brings the administrative 
parts of paid bills to the administration department. 
The collector has to finish collection within two months. 

13. Completion of Administration 
The administration department registers payments in the computer. At the end of every billing 
period, a report is printed with customers that didn't pay. 
When a customer didn't pay three bills, disconnection will follow. The administration 
department orders the maintenance centre to disconnect the customer. 
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DRAFT PAPER 



£7 Azab Water Works 

ADMINISfRA TIVE ASPECTS TO THE DRINKING WATER SECTOR IN EGYPT 

This paper discusses the drinking water sector in Egypt. First, a short general introduction of 

the Arabic Republic of Egypt is given. Next, the drinking water sector in Egypt is described. 

After that, administration of customer data in an Egyptian drinking water utility is described. 

The paper concludes with the presentation of a method to computerize customer data. 

§1. Arabic Republic of Egypt 

General Information 

The Arab Republic of Egypt is characterized through a highly distinctive geographic situation 

of being an African state with a foot in Asia. The modern political boundaries of the state are 

largely the product of European influence; Egypt is surrounded by Sudan, Libya and Palestine. 

The total area consists of about 1,000,000 km2, where the Nile is the life string of Egypt. The 

Nile valley and the Delta support 99% of Egypt's population. At present (1994), Egypt has a 

population of 57 million people and an annual growth of 2.8%. The economy is not able to 

keep up with the population growth. In 1989, Egypt imported 70% of the needed food and half 

a million people entered the labour-market. From the population, 41% is younger than 14 

years. 

History of Egypt 

Egypt used to be an agricultural country, but turned into a bureaucratic state. To explain this, 

we have to look to the year 1952. In this year, Nasser overthrew King Farouk in a bloodless 

coup. At that moment, 80% of the population working in the agricultural sector. The only 

industry in Egypt was textile. As soon as Nasser hold the power, he introduced the Agrarian 

Reform, a redistribution of cultivated areas. The reform had four main objectives: 

To break the power of rich landlords; 

To improve the living conditions of rural population; 

To divert capital from agriculture to industry; 

To raise agricultural output. 

In 1957, Nasser decided that foreign industries had to sell their economic investments to 

Egyptians within five years, The result was that a lot of foreigners left the country. However, 

these foreigners were the people who managed the industry of Egypt. Between 1957 and 1964, 

half a million tradespeople left Egypt. Their jobs were taken by public servants, who created 

new rules and laws. 
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In the meantime, Nasser reorganized the Egyptian Community. He tried to introduce social 

security through several decrees. First of all it was prohibited to fire employees. Secondly, all 

university graduates would be offered a governmental job and rents were frozen on a low 

level. Finally, the government instructed farmers to cultivate cotton and sugar and to sell these 

against a price level, determined by the government. The government gives subsidies to all 

necessities of life. 

This economic policy was a disaster for Egypt. Nasser wanted Egypt to become self-sufficient. 

Unfortunately, this was pursued at the expense of Egypt's strongest sector and main source of 

employment - Agriculture. Capital resources wei:e increasingly diverted to state-run 

industries, which were generally bureaucratic and mismanaged enterprises, with an excess of 

employees. Mismanagement and bureaucratization within these enterprises and related 

government ministries made many of the businesses unprofitable and inefficient. Since they 

were government-run, the government had to foot the bill rather than risk dismantling the 

business and causing many people to lose their jobs. Consequently, a huge system of subsidies 

to certain commodities and foodstuffs was spawned. 

In 1970, Nasser died and was succeeded by Sadat. He tried to repair Egypt's economy by 

becoming friendlier with the West, particularly the USA. He introduced the 'Infitah', the 

economic opening. Investors could transfer their profits without paying taxes and a number of 

import restrictions were removed. Although some companies moved to Egypt, the economic 

opening was not as successful as expected. Most of the companies were scared of the enormous 

bureaucracy. Furthermore, companies could find well educated employees. A lot of Egyptians, 

most of them well educated, went to the Gulf States, because the salaries over there are I 0 

times the ones in Egypt. 

In 1981, Sadat was killed and succeeded by Mubarak. Mubarak has to deal with problems 

resulting from the policies of former presidents. The population increases with about 1.5 

million every year and more land, jobs and class rooms are needed. Imports have soared in 

order to both feed and educate the growing population and to expand the economy, but this 

also helped spawn an inflation rate of at least 30% a year. The foreign debt is now more than 

US 43 billion, which greatly increases whenever there is the slightest increase in interest rates. 

Industries suffer from bureaucratic rules and still young graduates are offered a governmental 

job automatically when they finish their studies. 

Economics 

Gross Domestic Product of Egypt was in 1988 equal to US 650 per head. The economic sector 

can be divided into agriculture, industry and public services. The share of the economic 

activities in manpower and Gross Domestic Product(= GDP) is shown in two figures. 
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Figure 1. Share of Economic Activities in Manpower and GDP 

At present, Egypt has five sources of income: 

Toll from Suez Canal; 

Tourism; 

Oil; 

Foreign Workers; 

Foreign Politics. 

Only the toll from the Suez Canal is stable. Especially tourism is very unstable. Since the 

fundamentalists started their attacks, the income from tourism reduced with at least 50%. A lot 

of tourists stay away, because they are scared. 

The income from foreign workers has two sides. The advantages of foreign workers is that 

they send money to their families in Egypt, who spend it in Egypt. The other side is that most 

foreign workers are well educated and are needed in Egypt. 
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§2. The Nile 

Herodotus already said that Egypt is the gift of the Nile. The rives influences the economy of 

Egypt. If the Nile was doing okay, everything in Egypt was quiet. When the Nile was low, it 

means hunger and revolts for Egypt. 

The Nile is filled by rain water from the monsoon rains. In the past, every year the Nile 

flooded. In 1958 it was decided to build a high dam in the Nile near Aswan to assure the 

availability of water and to generate electricity. In 1971, the high dam was finished. The dam 

produces even more electricity than expected and the Nile has calmed down. However, there 

are also some disadvantages. First of all there is a problem caused by the high ground water 

level. In the past, the water level in the Nile differed. Because of this, the land itself took care 

of drainage. With the dam, the land cannot drain itself, which results in a muddy underground. 

Secondly, the land becomes saltier. More salt can dissolve in the land, because the land is wet 

continuously. Finally, the land doesn't get natural silt any more. In the past, the annual flood 

added a valuable layer of silt to the land, thus contributing to its perpetual fertility. Now, the 

farmers have to buy fertilizers to make the vegetation grow. 

The Nile is the most important source in Egypt for drinking water. 

§3. Drinking Water Sector in Egypt 

A survey of the World Bank showed that in 1992, 35% of the population in Egypt had to cope 

with a lack of adequate water supply. Service levels in Alexandria, Cairo and the Suez Cities 

are reasonably well, but the cities of provincial Egypt receive an inferior service and service 

levels and water quality in rural Egypt are far below standards. The lack of safe water has far 

reaching consequences, especially for the sake of one's health. About 80% of all diseases in 

Egypt are due to a bad water supply and a lack of sanitary facilities. 

Drinking water supply utilities in Egypt are mainly governmental organizations. The 

performance of drinking water utilities is below standard. This is caused by an inadequate 

policy framework and by the centralized organizational structure, in which these utilities 

operate. The drinking water companies have to produce water within the following constraints: 

A. Governmental drinking water utilities in Egypt cannot determine their own water 

tariffs. They have to follow the tariffs determined by the government; 

B. The government determines the personnel management system with respect to 

recruitment, salary structure and incentives; · 

C. Money for water consumption and maintenance, collected by drinking water 

companies, has to be deposited into the account of the Ministry of Finance. It is not 

allowed to add a surcharge to the bill to cover for instance administration costs; 
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D. The operational deficit of drinking water companies is covered by governmental 

subsidies. The companies also receive an annual operating budget and funds for 

maintenance and urgent replacements. 

These constraints limit the financial scope of drinking water utilities in Egypt. Revenues are 

transferred to the Ministry·of Finance. In return, the ministry provides a budget, which is 

insufficient to meet the expenses required. Supplementary budgets come from several donor 

organizations. 

A relation between the revenues collected and the budget allocated does not exist, which is 

certainly not a stimulus for drinking water utilities to perform better. 

The study of the World Bank recommends the following main principles for reorganization of 

the drinking water sector: 

Water supply is managed best at the lowest appropriate level of government; 

Water is primarily a commercial commodity rather than a social good and therefore should 

be paid for by service beneficiaries through rates covering operation and investment costs. 

However, the structure of rates should ensure that affordable water for drinking and 

hygiene is available to low income groups; 

Water operations can be provided most efficiently by autonomous companies, managed in 

accordance with corporate and commercial principles; 

Central government involvement in the sector should be restricted to policy guidance and 

oversight, strategic planning and coordination with other sectors of the economy, standard 

setting and support to utilities; 

Participation of the private sector can be instrumental in facilitating better sector 

management and growth through its involvement in the management and operation of 

utilities and by providing investment finance. 

The actual study at different drinking water utilities led to the following conclusions: 

1. Management is generally weak and a lot of companies are overstaffed. Despite this 

overstaffing, there is an acute shortage of employees with adequate management, 

administrative and technical skills. Low and middle management appears to be reluctant to 

assume responsibility and initiative; 

2. Little time is spent on longer term strategy aspects of development; 

3. Operation and Maintenance is bad, because of insufficient allocation of resource and 

management attention, lack of equipment, lack of manuals, inadequately trained and 

motivated staff, deficiencies in the design and construction of facilities and an absence of 

outside support; 

4. Lack of functioning meters at production sources and customer connections makes it 

difficult to compute the rate of unaccounted-for-water; 

5. Low tariff levels and poor billing and collection practices do not allow operating companies 

to generate sufficient revenues to cover basic operation costs; 
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6. There is an absence of adequate up-to-date information because of manual kept 

organization and administrative systems. 

This last conclusions is discussed in more detail in the next section. 

§4. Organizational and Administrative Systems 

Drinking water utilities in Egypt have to work in the bureaucratic system. In Egypt, the 

General Manager is responsible for every activity of the company. It means that his signature 

is needed for buying a pack of tea as well as for buying a machine. Every activity involves a 

lot of documents. An example can show this: 

EXAMPLE: 

For instance, the drinking water utility wants to repair a meter. First a technician goes to the 

customer's house. Both the customer and the technician sign a form stating chat the water 

company took the meter for repair. In the workshop another form is filled in co register the 

used spare parts for repair. Assume that the meter cannot be repaired. The workshop sends the 

invoice co the Headquarters with the remark chat the meter cannot be repaired. Headquarters 

sends a formal letter to the customer co ask him co replace his meter. In the meantime, the 

technician goes back co the customer. Both the customer and the technician sign a form chat 

the company has returned the meter co the customer. The technician asks the customer if he 

wants co buy a new meter in instalments. If the customer wants this, the customer signs a 

contract that he agrees with the replacement of the meter and will pay for the meter. Also, he 

signs another form, which is needed to gee a new water meter out of storage. The technician 

cakes all forms back co the maintenance centre. Then he has co collect five signatures on the 

last mentioned form in order co get a meter from the warehouse. Signatures are needed from 

the Head of the meter workshop, Head of store, Administrator of store, Head of accounting 

section and the General Manager. When everybody has signed, the technician can go to the 

score to pick up the new water meter. Then he has co go to the consumer again to install the 

meter. Again, both the customer and the technician have co sign that the technician actually 

installed the meter at the customer's house. 

All these documents need to be kept at the manual administration. A company with 100,000 

customers will have at least I 00,000 files. It is clear that it is difficult to manage this system 

and keep the customer data updated. Another problem drinking water utilities are facing is the 

identification of customers. Rural areas in Egypt don't have addresses and maps of villages are 

not available. This makes it very difficult to identify customers. After a survey at a water 

company in Egypt, it turned out that mix up of customers occurred regularly. The name of the 

customer was used as an identification i<ey. However, the name is not unique, so readings of 
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customers were interchanged. This led to negative or abnormal high amounts of consumption. 

In a test, it showed that 53% of the customers had a peculiar amount of consumption. 

To be able to manage customer data, a water company can take the decision to computerize the 

administration and. billing system. Before buying or developing a computer programme, 

thoughts should be given to the following subjects: 

* A unique customer identification has to be created to be able to track customers in the 

field. The company can develop an address system, but this is a time consuming activity. It 

is preferred to give customers a unique connection number. This number has to be attached 

to the consumer's house; 

* 
* 

In case of mix up of customers, a complete customer data update has to take place; 

If customers are mixed up in the past, their arrears are also mixed up. A way of 

recalculation of arrears should be developed. 

This last subject needs some explanation. When customers are mixed up, it means that their 

readings are interchanged and that they received inadequate bills. One way of recalculation of 

arrears is described here. First, a new reading of every connection was done and the date of 

the reading was noted. Next, the connection date of the customer was checked in the manual 

ledgers. If the meter had not been broken, the average annual consumption from the 

connection date up till the date of the new reading was calculated. In case the meter had been 

broken, average consumption was based on flat rate. Next, the customer's total payment, stated 

in the books, was calculated. Recalculated arrears were found subtracting total payment from 

the amount due. 

In a test it was concluded that the recalculation of arrears made a big difference for individual 

customers. At least 30% of the customers have a difference of more than £E 50 between 

arrears according to manual books and recalculated arrears. 

Taking the subjects, mentioned above, into consideration, a method is presented to 

computerize the administration and billing system. On the next page, the approach for 

computerization is shown. Below, the approach is explained. 

I. Transfer Data To Computer 

Customer information is transferred from the books to computer files. 

2. Field Check 

When all customer information of a village is entered into the computer, the check of data can 

start. Readers are sent to the village to check the information, to do readings and to give the 

customer an identification number. 
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Figure 2. Approach for Computerization 

3. Customer Identification 

The customer should be identified uniquely. The identification should be attached to the 

customer's house. Connections which cannot be found in the administration, will get a special 

identification number. 
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4. Update Customer Information 

The readers bring customer data from the field to the administration department. The 

administration department updates customer information in the computer. A detailed 

investigation takes place for special connection numbers. When a customer has an illegal 

connection, he has -to pay a connection fee. Next, he will get a new connection number. 

When a house is closed, the connection will keep the special connection number until the 

owner of the connection is traced. 

All connections, except the closed ones, have a zero-reading in the computer now. 

5. Production of Meter Information 

Now, a list with meter information can be printed. The meter workshop needs to know which 

meters are broken and where they can find these meters. 

6. Communication of Meter Activities 

The meter workshop has to inform the administration department about repair or replacement 

of a meter. 

7. New Reading 

The second reading should be done a certain period of time after the first reading ( = date of 

customer identification). The new readings are entered into the computer. 

8. Administration of Consumption 

Before the amount of consumption can be calculated , all meter information from the workshop 

should be entered into the computer. Next, the amount of consumption for four months can be 

calculated by subtracting last reading from current reading. Then a reading log is printed to 

check entered readings. Additionally, a check is carried out whether meters which were 

reported defective last time are repaired or replaced. 

9. Recalculation of Arrears 

Before the first computerized bill is produced, arrears has to be recalculated. 

10. Billing of Arrears 

A bill should be produced for every arrear. Next, the drinking water company has to make an 

agreement with the customer to settle the arrear. 

11. Billing of Water Consumption 

The amount of consumption is transferred to a value of consumption. Next, a collection log is 

printed and the amounts are checked. 
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12. Money Collection 

The collector gets the bills for arrears as well as for water consumption and visits the 

customers. He visits all customers and collects money. 

13. Completion of.Administration 

The administration department registers payments in the computer. At the end of every billing 

period, a report is printed with customers that didn't pay. 

When a customer didn't pay for a certain period of time, disconnection will follow. The 

administration department orders the maintenance centre to disconnect the customer. 

However, this method is only applicable on micro level. First, the attitude of the Egyptian 

Government towards policy in the drinking water sector has to be changed. According to the 

World Bank, the basis should be: 

- Water is a finite and vulnerable source; 

Water development and management should be based on a participatory approach, 

involving users, planners and policy makers at all levels; 

Water has an economic value in all its competing uses and should be recognized as an 

economic good. 

Egypt still has a long way to go. 


