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1.0 BACKGROUND 

The Government of Egypt (GoE) and its water and wastewater utiliiies are facing many 
diverse financial issues in the provision of utility service that warranted an assessment of its 
current and prospective cost of sewice, achievable efficiencies and tariffs, and an affordable 
level of capital debt. 

In response to this need, the USAlD commissioned the FORWARD Program in March 2000 
to develop "what-ir financial planning models for the Alexandria Water General Authority 
(AWGA), the Alexandria General Organization for Sanitary Drainage (AGOSD) and the 
Beheira Water and Sanitary Drainage Company (Beheira). The "what-if" models, developed 
on an Excel electronic spreadsheet, will allow for the testing a wide variety of future utility 
performance and resulting implications for debt restructuring. 

(AWGA), AGOSD, and Beheira were targeted as case studies for possible debt restructuring 
given the extent of available data and capability strengthening programs in progress. In 
March 2001, an early version of the model was reviewed with USAlD and Alexandria 
contractor staff. In April 2001, a draft version of the model was provided to USAlD for 
review, and the final version was presented to the Steering Committee and USAlD in 
November 2001. The final financial model as discussed in this manual, therefore, has 
incorporated any and all comments provided to FORWARD by the GoE and USAID. 

This report serves as a user guide for the model, describing its capabilities, limlations, 
overall structure, inputs, logic and flow of data, key calculations, modification techniques, 
and maintenance. It should be mentioned that every single aspect of the model will not be 
detailed in this users guide, as most of the logic, formulae, and links are straightforward. 
Key formulae will also be described in an intuitive fashion as the real model formulae simply 
reference cell locations and values. 



2.0 MODEL DESIGN 

2.1 MODEL GOALS, CAPABILITIES, AND LIMITATIONS 

The primary goal in developing the 'what-if" financial planning model was to give the GoE 
the ability to forecast the financial outcome of potential utility reform, efficiency, and tariff 
programs over a five-year period and to then ascertain the extent of debt that could be 
afforded in meeting targeted financial goals of the government. The model described, 
herein, meets this goal and should provide the GoE, USAID, and its contractors with a 
flexible and powerful tool for near- and long-term utility financial planning. 

It should be emphasized, however, that the model is a not detailed systems operations 
model, nor a detailed accounting program suitable for monthly cash flow management, nor a 
utility tariff design model. Its focus is on an annual basis and at a level of detail suitable for 
forecasting major expenses and revenues. The model is generally suitable for forecasting 
the annual revenue requirements of the utility that could then provide the target revenue for 
a subsequent, more detailed study of appropriate tariff structure design needed to produce 
those revenues. 

2.2 MODELING SOFTWARE AND SYSTEM REQUIREMENTS 

The model was developed using the Microsoff Excel 7.0 electronic 3-D spreadsheet 
software. This modern software allowed each model to be developed in easy-teunderstand 
logical planning and financial modules assigned to individual worksheets (pages) of a 
workbook. Because of similarity in the cost-accounting structure, this 3-D layering of 
similarlydesigned pages facilitated model creation and editing, as well as allowing for the 
addition or deletion of new cost centers as the need arises over time. In addition, most 
importantly, the use of the electronic spreadsheet tool greatly facilitates the conduct of 
"what-iP analyses, so critical in evaluating future courses of action. 

Minimum hardware system requirements recommended for the model's operation is a PC 
with at least 133 MHz Pentium processor with 64 Mi3 RAM. Also recommended is access to 
a color printer to allow for the printing of informative 'colorized" tables and graphs from the 
model. Software that allows for file compression and decompression (zipping and un- 
zipping) of large files is recommended for easier file transfer to other computers. 

2.3 MODEL OVERVIEW 

The Alexandria water and wastewater financial planning and debt assessment model 
comprises one Excel workbook and is subdivided into two separate worksheets. one for 
AWGA and one for AGOSD. Data links exist between two individual worksheets within the 
model. To the extent possible, care was taken in the model design to develop standard cost 
accounts and model parameters for each utility and to structure the spreadsheet tables. 



where possible, in similar order and format. This was done to allow for easier understanding 
and editing of the models' structure. 

Given the uncertainties and 'Lvidening erroP of making assumptions over a protracted period 
of time, the model was designed for a five-year forecasting period from the year 2001 to 
2005, although the forecasting time frame can be extended with a minor amount of effort. 

Figure I 
Conceptual Model Flow Chart 

The conceptual structure of the model is shown in Figure 1. The first table in each utility's 
worksheet contains an array of "what-if" planning and efficiency parameters that, when 
changed, have an effect upon the growth or service use, its staffing and other O&M 
expenses, cost and revenue efficiencies, average price of its service, and how capital 
expenses are included in the model and to what extent. By changing these %at-iP 
parameters, various scenarios of future utility financial performance can be simulated. 

Some information from the first %at-ir parameter table is then provided to the second table 
of general utility information for use in forecasting the number of utility connections, service 
production and billing quantities, and staffing levels. This forecasted physical information on 
the utility is then used, in conjunction with other information, to forecast various financial 
items in the following budget table, such as utility staffing, chemical, and electrical expenses, 
and tariff revenues. 
Some information from the first "what-if" parameter table is also provided to the third table on 
capital financing that reflects the utility's current debt level and forecasts the future debt is to 
be reflected in the utility's budget forecast in the next table. 

The fourth table, the utility budget forecast, is the culmination or product of the settings and 
values of the various what-if parameters, physical, and capital funding data of the prior three 



tables. This is the financial forecast for the utility, given the assumptions of a particular 
modeling scenario. 

The fifth table on each worksheet accesses data from the prior four tables and computes 
various measures that can be used to gauge utility financial and operating performance 
results. 

In the workbook or spreadsheet, various cells are also 'color-coded" on each worksheet to 
specify the type of inputs. The style convention for these cells is as follows: 

No color - these are not inputs, but instead formula or calculated values internal to the 
model. These cells are write protected to avoid making errors, and the Operator should 
not attempt to modify these cells unless underlying a change to the methodology is 
needed. 

Grey color - User-inputted historic or budgeted values. 

Yellow color - User-inputted planning or policy parameter. 

Blue color - User-inputted efficiency parameter. 

Describing each formula in the model in this Users Guide would not only reduce the 
Manual's user-friendliness but also quickly date the manual. If the model is continued to be 
used over time, it will have to be dynamic in its design and structure, needing to be edited to 
keep current with changed conditions, the availability of new data, or improvements in 
forecasting methods. Therefore the conceptual structure of the model and its inputs and use 
are the focus of the Manual. 

The Model Operator should customize his toolbar in Excel to include the auditing features 
(buttons) found in the "Tools" portion of the toolbar customization menu (found by right- 
clicking on the toolbar at the top of the spreadsheet). These auditing buttons will allow the 
Operator to better understand the inputs to and effects of the formulae used in the model by 
clicking on a cell (or formula) of interest, then press the appropriate auditing button in the 
toolbar and having arrows appear that identify all other cells proving input to the highlighted 
cell (precedent conditions) or other cells that use the content of the highlighted cell 
(antecedent conditions). Another button click will remove the tracing arrows. 

2.4 INTENDED USE OF THE MODEL FOR DEBT RESTRUCTURING ANALYSES 

The model is designed to forecast the financial performance of the utility on a cash basis, 
real funds coming in to the utility to cover real cash expenses being paid in a timely manner. 
and a primary financial goal is to achieve some targeted level of net income as defined 
below: 



Revenue, Other Income or Available Funds 
- Operating Expenses 
- Capital-related Expenses 
= Net Income 

The income or revenue stream is primarily affected by system growth and types of service 
use (planning factors), changes in per connection use (efficiency factor), tariff levels 
(financial factor), unaccounted-for water (efficiency factor) and billing collection rates 
(efficiency factor). Operating costs are primarily affected by inflation (planning factor), 
growth of the system and resulting operating needs (planning factor), and productivii in 

providing service (efficiency factor). Capital-related expenses primarily result from growth of 
the system and resultant service capacity needs (planning factors), cost of acquiring capital 
and fundinglfinancing arrangements (financial factors). 

To address the debt restructuring issue, one can either work 'forwards or backwardsm 
towards various answers in the model: 

J making various assumptions about various levels of future tariffs, efficiencies, and 
funding of capital needs thus producing a resultant (good or bad) utility financial 
performance, 

- or alternatively - 

J defining a targeted level of financial performance and then making assumptions 
about various levels of future tariffs, efficiencies, and adjusting the amount of 
affordable debt expenses to move towards or to the financial performance target. 

[note: one can also solve backwards" for the other variables as well, such as 
making assumptions of targeted financial performance, efticiencies, and a 
capital debt amount, then determining how much overall tariff increase is 
required to reach the target level of financial performance] 

The second technique is the primary analytical method employed in the FORWARD study, 
determining how much debt is affordable given a certain targeted level of future financial 

performance. The model is structured to assess the sharing of debt payments or up-front 
restructuring to alleviate the debt burden on the utility. Various measures of impact on the 
utility, MoF (GoE), and the public can be then calculated from the model forecasts and 
comparison between forecasting scenarios. 
A more detailed rationale on the motives and effects of such actions may be found in the 
detailed FORWARD report. 

The worksheet, tables, and key links for each utility are described in greater detail in next 
section of this guide along with an example of how to set the parameter values, run, and 
interpret a scenario. A printout of an example scenario from the model is used for tabular 
reference in this regard. The last section of this guide provides more background on model 
use, data maintenance, editing, and printing. 



3.0 DETAILED MODEL DESCRIPTION 

3.1 ALEXANDRIA GENERAL WATER AUTHORITY 

3.1.1 AWGA Table I - "What-If'' Planning, Financial, and Efficiency Parameters 

Planning. This table can be considered the basic "driver" of the model. Located herein are 
the large majority of variables (or "what-ifs") that the Model Operator can specify or change 
to define a future scenario of actions and effects. 

As seen in AWGA Table 1 under the 'Planning - Change Rate" header at the top of the 
table, a rate of change can be specified for general inflation that will, in turn, determine the 
growth for many miscellaneous expenses of the utility. The next rate of change factor 
specifies inflationary pressures or general trends of increase in overall salaries, aside from 
any discrete salary changes for productivity or merit purposes. A third factor specifies the 
rate of inflation on the unit cost of electricity, which because of fuel prices and other issues, 
may differ from the general rate of inflation. Finally, the last factor under 'change ratea 
parameters at the top of the table is a specific rate of inflation on capital facilities 
construction cost, which again may differ from other inflationary pressures. Next, rates of 
change can be identified for population growth (or decline), household size, or the growth in 
the number of utility connections for smaller or larger users. 

Each of these planning factors 'drive* or specifies a change in the physical growth of the 
System, the population served or not served, and various utility expenses. 

Financial. Various parameters can be found in the middle portion of the table that have a 
relatively direct effect on some financial aspect of the utility. The first financial parameter is 
a change in the average price of water sold. The primary purpose of this study is to assess 
the potential for utility debt restructuring, and issues related to detailed tariff design are left to 
a subsequent effort. However, this financial planning model was structured to allow for a 
more discrete set of tariffs for each customer class to be input once that information is 
developed. For now, a primary concern is how much the overall average price of water 
might increase over the planning period. Once the model is set to portray a desired 
forecasting scenario, the change in the average price of water that meets the financial 
targets will identify a projected revenue requirement that can be the target for a later study of 
detailed tariff structure design. For now, the Model Operator need only set a rate of change 
for the first block of residential to affect the overall average price of water for all classes and 
blocks. 

The next set of financial parameters indicates assumptions about the relative share of 
responsibility for paying existing or future debt service between the utility and MoF. In other 
words under this "what-iP option, existing debt would not be refinanced, the current debt 
payment schedule would remain the same, and new debt would continue to be issued much 
as before, but an agreement would be made between the utility and MoF on the relative 



share of existing or future debt payments that each would make towards this debt. For a 
particular forecasting scenario, once the other planning, efficiency, and tariff assumptions 
are defined, this payment share parameter can be reduced (or increased) to lessen (or 
increase) the capital burden on the utility and thus move the utility towards or to a targeted 
level of overall (net revenue) financial performance. 

[Note: the Operator should also take care to check the values for the Utility and MoF Balance 

shares in Table 3. If the MoF balance share in that table is set greater than zero, this acts to 
refinance the outstanding balance of the utility's loan and assign a portion of that to the Ministry of 

Finance. It is not likely that one would want to model both the cufrent debt payment-sharing 

option (activated in Table I )  and the debt refinancing option (activated in Table 3) at the same 
time. J 

The next financial parameter in the middle of AWGA Table 1 allows the Model Operator to 
'turn on or off" the inclusion of a rate of return for any scenarios of privatization. The 
following three financial variables expand upon the privatization scenario allowing the 
Operator to specify a percentage equity buy-in of existing or future capital for the private 
entity and an anticipated rate of return on equity capital. If a privatization scenario is 
designed, the Operator should also review the efficiency parameters below to reflect 
appropriate gains that could likely realized under private management. 

Efficiencies. At the bottom of AWGA Table 1 are various definitions of efficiency 
parameters allowing the Operator to model improvements in both the revenue stream and 
increases in operating productivity (lessened expenses). The first efficiency parameter 
allows for projected improvements in the collections rate for current (this year's) billings to 
customers, thus enhancing revenue actually received. The second factor projects 
improvements in the collections of arrears for bills overdue by at least one year that are still 
being sought for payment. Both of these factors reflect percentage changes applied to the 
current rate of collections (example: current collections = 58% and an Operator-specified 
5.2% annual improvement value will increase next year's current collections rate to 61%). 

The next set of efficiency parameters allows the Operator to specify changes in per 
connection water use reflecting, for example, the effect of a significant tariff increase or a 
water conservation program reducing customer use. Alternatively, if a new area is served 
with potable water for the first time or if water rationing or limitations on use are eased, the 
utility might project an increase in per connection use. As an indication of the integrated 
links within the model. changes in this per connection use factor (or changing the growth rate 
of the customer base) will affect the overall water demand forecast, treated water production 
volumes, and electricity and chemicals costs incurred to produce the water. 

The model also allows the Operator to define anticipated changes in the amount of 
unaccounted-for water. Reform programs to reduce leaks and commercial unaccounted-for 
(theft, bad metering, etc.) could result in a reduction in un-accounted water which would be 



entered by the Operator as a negative percent change in one or more of the Mure years. 
Reducing the unaccounted-for water is then, in turn, reflected in the model with a lower 
future water production volume needed to meet demand and related reductions in facility 
capacity needs, and electrical and chemical expenses. 

The next set of efficiency parameters allow for changes in the cost of the work force, either 
through affecting staffing levels or by changing average salaries for different skill levels of 
the employees. This allows the Model Operator to make discrete decisions on increasing or 
decreasing staffing and salaries of managerial and skilled workers versus that of less skilled 
trades and laborers. A reform program, for instance, might chose to increase skilled 
professional staff, reduced unskilled staff, but increase salaries for remaining employees to 
improve productivity and lessen turnover. 

The last two efficiency parameters allow for: (a) changes in use rates of electricity and 
chemicals which may brought about by either by degradation or improvements in capital 
facilities or operations, and (b) changes in maintenance spending, which if increased and 
productively applied, can reduce longer-term operating costs and capital needs. 

3.1.2 AWGA Table 2 - Utility Operational Data 

This table calculates projects general descriptive information or characteristics of the utility, 
Such as total population, population sewed, population per household served, number of 
connections, number of utility employees by skill level, and unit costs of electricity and 
chemicals. Much of this data is forecasted based on the most recent year's value and 
Operator-specified changes identified from Table 1. 

This projected information is then used to project other intermediate model data and ultimate 
revenues, expenses, and performance measures. For instance, the number of connections 
and use per connection are used to forecast the volume of water billed. The volume of water 
billed is then adjusted hpwards to a water production forecast after including allowances for 
unaccounted-for water. The water volume billed is passed to the next Utility Budget table for 
billed revenue calculations, and the water volume produced is passed to another portion Of 

the next table for calculation of electricity and chemicals expenses. 

Similar to the tariff input portions in Table 1, the structure of Table 2 for the number of water 
connections and water volume by usage group billed allows for a higher level of data detail 
to be input at a later date when the information is available. 

3.1.3 AWGA Table 3 - Utility Capital and Debt Data 

The top portion of Table 3 identifies the existing outstanding debt and debt payment 
schedule assigned to the utility, even if the MoF is currently covering such payments. As 
previously mentioned, the input cells for AWGA and MoF Balance shares allows for the 



Model Operator to simulate a refinancing of the utility's outstanding loan balance and to 
assign a percentage of the current outstanding balance to separate new loans for the utility 
and MoF. 

The middle and bottom portion of Table 3 allows for input of the utility's anticipated capital 
improvements program and calculates new debt service associated with these 
improvements. Currently, the model "bundles" two years worth of capital spending into one 
debt issue every two years in the forecast period. 

The 'Total Obligations less Surplus" statistic at the bottom of the table indicates how much 
net financial burden is still outstanding that the utility or government has yet to realize. 

3.1.4 AWGA Table 4 - Utility Budget 

Table 4 indicates the utility budget forecast and is the monetary culmination of many of the 
model's calculations. Here, the utility's historical and projected available funds, operating 
and capital expenses, and net revenue are shown. 

The top portion of the table indicates the beginning balance available to utility. This 
assumes that the utility in the future will operate more like a business. If it realizes a net 
revenue surplus, that surplus will be retained and available in the following year for 
spending, investment, or to be retained as operating reserves. If the net income for the year 
is negative then any positive canyover balance would be drawn down to cover that year's 
shortfall. If the carryover balance is insufficient to cover the annual deficit, an interest charge 
is calculated to cover the expense associated with the short-term financing of the deficit. 

A modified accrual approach is used to structure the income and expenses portion of the 
budget table. The underlying basis for this modified approach is to forecast real funds 
available to the utility to pay the full annual expenses of the utility on a timely basis. 
conditions that would be faced by a business and viable utilities. Adjustments to available 
funds reflect a picture of cash available to the utility, while the expenses shown were taken 
from accrued expenses from the utility's financial statements. Accrued expenses were 
chosen as they generally represent the full bills received by the utility for which timely 
payment in full is expected. Using a cash basis for expenses might reflect significant bills 
not being paid in full in a timely manner. 

Salaries and chemicals costs are forecast based on unit prices and the quanfies of S~M- 

produced. These expenses, and other operating expenses such as salaries, are affeded by 
the efficiency assumptions contained in Table 1. The data and assumptions from Table 3 
produce the capital expenses shown in Table 4. 



The annual balance (current year funds minus current year expenses) and cumulative 
annual balance are shown at the bottom of Table 4. Accounts receivable are listed as a 
footnote to the table for the purpose of calculating collections of accounts in arrears. 

3.1.5 AWGA Table 5 - Performance Statistics 

The information contained in this table are interpretative statistics of the historical and project 
information in the other tables and indicate some measures of the financial and operation 
performance of the utility. In the top portion of the table are four measures of cost recovery 
starting with simple recovery of operations and maintenance expenses, progressing to 
partial and full recovery of assigned capital expenses, and if applicable to recovery of full 
O&M and capital expenses plus a rate of return to a private investor. 

Below the cost recovery statistics are the average price of selling water, the cost of 
producing water, and degree of collections that reflect the tariff, operating efficiency, and 
capital assumptions of the current model scenario. 

The statistics at the bottom of Table 5 provide information on the operational performance of 
the utility including service coverage being provided, use per connection, unaccounted-for 
water, levels of staffing and salaries, and degree of significant expenses items facing the 
utility. 

[note: below Table 5 is a summary balance sheet and various graphs illustrating the model 

results] 



3.2 ALEXANDRIA GENERAL ORGANIZATION FOR SANITARY DRAINAGE 

Because the models for the AWGA and AGOSD are constructed similarly, but there are also 
links between the models as well as differences between the two utilities. Therefore, much 
of the explanatory text of the model features and methods already made concerning the 
AWGA model will not be repeated again. The information below highlights where AGOSD's 
parameters or financial forecasts are linked to AWGA, where different inputs or methods 
were used to reflect wastewater service (instead of water), or where other diierences exist 
between the utilities. 

3.2.1 AGOSD Table I - "What-If" Planning, Financial, and Efficiency Parameters 

Two of the links between the AWGA and AGOSD models are reflected in Table 1. AGOSD 
service revenues are realized from a percentage-based surcharge made to AWGA water 
bills. So, the Model Operator should be aware that if AWGA tariffs are increased, this 
increases the basis to which the percentage wastewater surcharge is applied and AGOSD 
revenues also increase without any specific actions by AGOSD. In the middle of Table 1, a 
change in the percentage amount of the wastewater surcharge can be separately made so 
that it possible for the User to change either the wastewater surcharge basis (through a 
AWGA tariff increase), the surcharge rate itself, or both the basis and the surcharge rate. 

The second link between the AWGA and AGOSD models is the billing collection rates. 
Since AWGA performs the billing and collections for AGOSD, AWGA's pelformance on 
collections is also AGOSD's performance as well. 

The remainder of variables in AGOSD Table 1 are similar to those variables described for 
AWGA Table 1. 

3.2.2 AGOSD Table 2 - Utility Data 

Most of the variables in AGOSD Table 2 are similar to those variables desuibed for AWGA 
Table 2 with the exception of the presentation of AWGA billed revenue as a basis for 
calculating the AGOSD surcharge revenue, and the calculation of wastewater inflow volume 
to the treatment plants that is used as the basis for forecasting AGOSD power and 
chemicals expenses. 

3.2.3 AGOSD Table 3 -Capital Financing Data 

Similar to AWGA Table 3. 

3.2.4 AGOSD Table 4 - Utility Budget 

Similar to AWGA Table 4. 



3.2.5 AGOSD Table 5 - Performance Statistics 

Similar to AWGA Table 5. 

3.3 BEHERIA WATER AND SANITARY DRAINAGE COMPANY 

Again, much of the explanatory text of the model features and methods already made 
concerning the AWGA model will not be repeated again. The information below highlights 
where Beheira's inputs or modeling methods diiered from AWGA. 

3.3.1 Beheira Table 1 - "What-If' Planning, Financial, and Efficiency Parameters 

Many of the various model assumptions for Beheira came from a recent USAlD report 
prepared by the Legal, Institutional, and Regulatory Reform (LIRR) project and concurred by 
the utility's management. Various planning, financial, and efficiency parameters were either 
set equal to the assumptions explicitly stated in that report, or assumptions were determined 
to replicate the growth or financial forecasts shown in that report. The remainder of 
variables in Beheira Table 1 are similar to those presented in AWGA Table 1 with the 
exception that Beheira has a block-rate tariff structure that was reflected in its model 
structure. 

3.3.2 Beheira Table 2 -Utility Data 

Similar to AWGA Table 2 with the exception that Beheira has a block-rate tariff structure that 
was reflected in its model structure. To replicate the projected water sale revenue in the 
LlRR report, it was assumed that the price of water in the relevant use block applies to all 
water consumed, not just the water quantity within that block. 

3.3.3 Beheira Table 3 -Capital Financing Data 

Similar to AWGA Table 3. Projected capital investment for Beheira included amounts for 
major plant additions, renewal and replacement, and capital expansion costs noted in the 
prior LlRR report. This additional capital investment was assumed to be debt financed 
annually. 

3.3.4 Beheira Table 4 - Utility Budget 

Similar to AWGA Table 4. 

3.3.5 Beheira Table 5 - Performance Statistics 

Similar to AWGA Table 5. 



4.0 MODEL USE AND MAINTENANCE 

4.1 USE OF THE MODEL 

4.1.1 Limitations of the Model 

One obvious practical limitation of the model is its size or how big and complicated it can get. 
In trying to answer all possible questions, the model can easily get too big and cumbersome. 
It is not a cash flow or operations model that advises on daily or monthly cash balances, 
daily operations or water quality blending. It is not an engineering design model that will 
identify project plans, specifications, and costs. Nor is it a life-cycle investment model that 
can more specifically weigh the monetized benefits and costs of a project investment. 

However, the financial planning model can provide aggregate annual information that may 
be useful in further evaluation of these issues. The model can provide a forecast of major 
expense categories by cost center and annual cash flow of the utility. It can provide 
information on the quantities and timing of supply needed, and it can provide with- and 
without-project cash flow of the utility that may be useful for a longer-term project investment 
analysis. 

4.1.2 Develooment of Standard Plannins Scenarios 

It will likely be useful to the Model Operator and utility managers to have a 'benchmark' 
planning scenario from which to evaluate the merit of other alternative actions. Typically. 
one of two such scenarios are defined for these benchmarking purposes: (1) the 'no action' 
future, and (2) the "most likely" future. 

4.1.2.1 No Action Future 

The 'No Action" future scenario usually involves a set of planning and policy assumptions 
whereby outside or external things in the world continue to occur (such as population growth, 
inflation, etc.), but there is no significant action by the internal organization (no new projeds. 
no rate increases, etc.). 

Obviously, the purpose of this scenario is to indicate the real or implied cost of inaction (such 
as water shortages, financial deficits, etc.), and to help motivate decision-makers into timely 
and appropriate actions. 

4.1.2.2 Most Likely Future 

The "Most Likely future scenario encompasses a set of planning and policy assumptions by 
the Model Operator and policy-makers on what they most expect to happen in the Mure. 
This usually embodies continuance of recent trends, the implementation of planned projeds, 
rate changes to meet revenue targets, and other actions anticipated occurring with a 
reasonable degree of likelihood. 

4.1.2.3Variations on Most Likely Future 

From these two benchmark scenarios described above, the Model Operator and Policy- 
maker can then examine alternative actions to those anticipated. Other scenarios such as: 

'What happens if the utility grows faster or slower? 
"What happens if the rate increase lowers water sales?" 



"What happens if we fund a significant capital program? 
and many, many more potential planning or policy scenarios. 

The models' predicted outcome under these planning and policy variations can then be 
compared to the no action and most likelv scenarios to see how chanaes in the underlvina - - 
assumptions might affect the viability of no action or anticipated actions. 

4.2 MODEL MODIFICATIONS 

4.2.1 Annual U~datina and Modifications 

In the late Spring or early Summer prior to the beginning of each new fiscal year, several 
annual updating changes will be required to keep the models current: 

(a) Using the 'Save As" command, save the model under a new file name using a 
naming convention such as Model-2001-BM, where 2001 and BM represents the 
current fiscal year of the updated model and the BenchMark (or most likely) forecast, 
respectively. Later years or other planning scenarios would amend the two naming 
suffixes accordingly. 

(b) It is important to keep the historical data as current and accurate as possible as this 
will be the source of useful trend or "most recent actual yeaf information on which to 
develop budget amounts, base future calculations, and guide future planning 
assumptions. The complete fiscal year just passed will now be a "historical' year, 
instead of a "budgeted" year. Once audited actuals are developed for the last 
complete fiscal year, the Operator should go to that year and replace the budget and 
planning data with the actual figures. 

(c) The Operator should then examine the current budget year to see if the previously- 
budgeted amounts are on-tract or warrant revision. 

(d) The Operator should then, referring to the past few years expenses and anticipated 
spending in the next year, input the prospective budget expenditures and budget- 
year planning data into the pending fiscal year. 

(e) Appropriate cells of the historical and budgeted columns of input data should be 
colored gray to signify its historical character, and 

(9 To maintain the length of the future-planning horizon, a new future year should be 
created at the end of the planning period. First aroup all of the worksheets afterthe 
Read Me worksheet. Then, select the column of the last forecast year (say year 
2002). copy the column, and insert the copied column just to the right of the last fiscal 
year (as the basis for the year 2003). Prior to copying the columnJhe Operator 
should <Page Down> through the Sumlnputs worksheet to make sure that the 
copying of the new column of formulas does not over-write any needed information. 

(g) Once the new column is inserted and while the worksheets are still grouped, the 
Operator should change the date of the last year in the topmost table header. 

(h) Then, unarouD the worksheets, and go through the individual worksheets one at a 
time to: 

(i) Change the date in the rightmost columns for table headers below the top table; and 
(j) On the WD worksheet, check and possibly reset the calculation formulas in the new 

first forecast year for some of the water planning data. The first forecast year for 
some of this water planning data (such as use per connection) may be keyed to 
average the past few years historical data to even out weather fluctuations. The 
Operator should reset the =Average function in the formula to encompass the new 
span of historical years whose average would represent normal weather conditions. 



4.2.2 Plannina. Policy 8 Project Chanaes and Sequence of Modifications 

The model is not 'fully automatic." It requires the intervention of the Model Operator or 
policy-maker to make new decisions, given changes in the underlying conditions. In general 
when confronted with a change in the underlying model parameters, the User should first 
ask himself would this change affect water demands, water supplies, system costs, andor 
system revenues. Think throuah the likelv effects first, as this will likely be the best guide on 
what portions ofthe model may need checking. 

After this is done, a good standard procedure for "recalibrating" the model after an 
underlying parameter is changed is: 

(1). Check the factor most affected by the parameter and ask yourself, 'did it change in 
the expected fashion." For instance, if the cost of electricity increases 5%. did the 
predicted electricity costs for the subsequent year also increase in roughly the same 
amount; if not, check for formula errors or unexpected changes in other parameters 
affecting this variable. 

(2). Then go to the water demand and capacity tables. Changes in factors affecting 
either water demand or supply may cause a new water deficit or surplus situation. A 
change in either one of these conditions will require the User to make new decisions 
about demand rationing or supply allocation to rebalance demands that can be met 
with available supplies, or to decide from which source supplies are obtained of 
supply sources are separately modeled). 

(3). Then ask yourself, "would the parameter change affect the cost at one of the cost 
centers identified in the model. If so, has the costs of that activity changed in rough 
accordance with expectations, 

(4). Finally, ask yourself, 'would the parameter change necessitate a change in the utility 
rates to maintain revenue recovery at the desired target goal." If so, a change in - - 
rates may be required to finish the recalibration of the model. 

4.2.3 Caution on Chanqes 

A good understanding of electronic spreadsheets is one of the most important skills to be a 
successful Model Operator. Some of these skills cannot be effectively taught, but 
unfortunately may be only understood and learned after the error has occurred. For this 
reason, it is always prudent to have recent backup copies of the model (see next section). 
FORWARD has attempted to structure the model to be easy to edit for the skilled user and 
therefore has not "write-protected" large portions of the model. Because of this, several 
cautions are warranted: 

Ask yourself: 

"Are the worksheets unintentionally grouped such that I am about to make changes 
to 10 sheets at once, instead of just the one sheet I want to revise?" 

"Have I thought through the effect of deleting or adding a row (Is there any other 
information to the right (off the view of the screen) if I delete a row, or will I be 
changing the standard table structure on one sheet instead of all similar underlying 
sheets if I add a row)?" 



"Have I thought through the effect of deleting or adding a column?" (Not many good 
reasons to do this, if at all, except for adding a new year to the end of the forecast 
period) 

'Does the formula I am about to copy contain a relative or absolute cell reference that 
is desired in the copied formula, or alternatively, does it need such a fixed 
reference?" 

"Before I save the file, do I want to do a 'save as' under an alternative file name to 
protect my original file?" 

4.3 BACKUP 

4.3.1 Annual UDdates 

As mentioned above, the Model requires update at least annually, and accordingly, a backup 
should be prepared for the new version of the model and labeled properly as per procedure. 
Backup should be done for all scenarios prepared by the Model Operator. 

4.3.2 More Frequent Updates 

In case of any changes during the year, the Operator should prepare new backup copy for 
all changes, and for new scenarios requested by management. Keep all backup copies 
properly documented so the Model Operator can retrieve the appropriate scenario and 
readily understand the parameter settings that define that scenario. 

4.4 PRINTING 

The various worksheet pages can be printed either individually or grouped for printing all 
worksheets and related tables at once. The pages can be grouped to alter the Page Setup 
setting for margins, fit-to-page and other layout options. Remember to ungroup the 
worksheets when done. 

Printouts of the all worksheets of the model should be prepared annually for all scenarios. 
and as needed. All printed copies should be dated and labeled clearly to avoid any 
confusion, such as using an earlier model version or the wrong scenario for certain 
decisions. A revision date (that must be manually set) and scenario label is provided for in 
the upper left hand corner of the first table of every worksheet. The worksheets can be 
grouped for easy editing of these labels to reflect a new date or scenario. 



APPENDIX A-1 

SAMPLE TABLES FROM THE 
AWGA, AGOSD, AND BEHEIRA 
FINANCIAL PLANNING MODELS 



Ir 

Table 1 
'What-if" Model Parameters 

r Alexandria Water General Authority 1 
..':.i'rp,,t:" u > - * . : 7 ' l ; ' ~  
..-$., . ,.... . ; : . ~ .  . . .  : -1 

: 
Change Rate 

General I n m  
Salaries 
Eledricity 
Financed Capital Program 

Population Growth Rate 
Change in Househdd Sbe 
Water Connections Growth Rate 

Residential 
0-1 d 
1-5 m3 
over5rn3 

Commerical 
Touristic -.... 
lndushial 0.0%; 0 . w i  0.0% 0.0% 0.0% 0.0% 
Total 1.7%: 1.7%j 1.7% 1.7% 1.7% 1.7% 

Financial 
C h w e  in Avg. Water Price (piasterdm3 

Residel lw 
0-1 rn3 0.0% 0.0% 0.0% 
1-5 rn3 0.0% 0.0% 0.0% 0.0% 
ovw 5 d 0.0% 0.0% 0.0% 0.0% 

Cwnrnerical 0.0% 0.0% 0.0% 0.0% 
Touristic 0.0% 0.0% 0.0% 0.0% 
lndumial 0.0% 0.0% 0.0% 0.0% 
Total 3.1%: 3.0%1 0.0% 0.0% 0.0% 0.0% 

DeW Payment Share of Lltilii 
w n g  1 m i  100%: 100% 100% 10096 10096 
Future 100%: 100%: 1W96 100% 100% 10096 

Government = 0 Private = 1 n.a. i n.a. ; - 
Equity Ormwship: 

Percent Equity Ormgshii of Exkting Capital 0% 0% 0% 0% 
Percent Equity Omership of New Capital 100% 100% 10096 10096 
Rate of Return on Equity Capital (%) 0%: 0%; 10% 10% 10% 10% 

Efficiencies 
Change in Current Billing Coltecbbm Rate 
Change in Arrears Colledion Rate 

Chanae in Per Con& Water Use Rate - 
Residentnl 

0-1 rn3 
15m3 
ovw 5 rn3 

Cwnmwical 
Touristic 
lndusbial 
Total 

C h a m  in Unamuntdfm Water 

Change in Number of Employees - Manageriat 8 SWled 
Change in Number of Employees - Trades and UmWled 
C h a w  in Avg Sakrig - Mgr 8 SblW Employees 
Change in Avg Sahries - Trades 8 Umlosed Employees 

Change in Poww 8 Chwnicals Use Rate 
kd 



Table 2 
Utilitv Owrational Data 

i i 
~1exind;ia Water General Authority : 

General Utility: i 

Total PopHun (mill. persons) 3.571 / 3.631 i 3.693 3.756 3.83 3.885 
Population per Hwsehold 4.3 j 4.3 j 4.3 4.3 4.3 4.3 
Number of Utility Employees : 

Managerial 8 Professional 420 1 420 / 420 420 420 420 
Tmdes and Unsldlled Labor 3,780 j 3.780 j 3.780 3.780 3.780 3.780 
~ota l  ~ ~ ~ b w  or ~ m p q e e s  4 m j  4200; 4 . m  4 m  4 3 0  4 3 0  

unit ~ ~ w ~ m t s  ( L E J ~ ~  0.0518 j 0.0607 i 0.0638 0.070 0.0713 0.0738 
Unit Chemikak Cmts ( L E J ~ ~  0.0143 i 0.0157 j 0.0171 0.0185 0.0198 0 . a O  

&&r i : 
Population S m d  by Water Unes (mill. perrom) 3.638 3.700 
Number of Water Connections 

Residential 
0-1 m3 849.000 i 863,433 
1 5  m3 - ,  
over 5 m3 - ,  

C w n m  - 4 

TouEsik - ,  
lndusbial - ,  
Total Water Conmdims 649,000 1 865,433 

Water Billed (mcm) 14,192 i 14.433 
Residential 

C-1 m3 446.1 j 453.6 
15m3 - ,  
over 5 m3 - .  

Cmmerical - a 

Touristic I - .  - 
lndusbial - .  - 
Total Water Biled (mcm) 446.1 i 453.6 

Water Produced (mcm) 700.5 / 7124 



Table 3 
Utility Capital and Debt Data 
Alexandria Water General Authority 
:::.:. ,;,<'!;:-v;y.,e : ' ., .... . .. .,. ... . ',.. ..,, m=: : :., .r..?:3.<,;":;;<:~. ,,., ? ..:, m;:: 
Eu&m C a m 1  

~nterest payment 45215 
Edsting Debt Payment 54.969 

Cumulative Paid Principal 19.720 
Remaining Batance 359.691 
InWl Baknce 369.445 

AWGA Batance Share = 
MoF Refinanced Cost 

Edsb'ng Primipal PaymwR . . 
EmhglnterestPayment 
wngDeWPayment 

Cumulatjve Paid PrinciDal 
Rwnaining Batance 
Initial 6abmx 

~ . . ..:. ... ~ .~~?:.:~,>~:.'.-~. 
L :>,.., ~. ' ... 

New Capital 
New Capital Requirements (mill. LE.) 80.0 
DepcMon  Estimate 3.201 
Loan Issue S i n g  80.WO 
P M e  Equity Ownership 

Loan 1- 
New Principal Payment 4.925 
New Interest Payment 22951 
New Debt P a w  27.876 

cumulative Paid Principal 4.925 
Remaining B a W  182430 
Initial W a n e  187.355 

Loan 2 
New Principal Payment 
New Interest Payment 
NewDebtPayim? 

Cumulative Paid Principal 
Remaining BahK=Z 
Initial Batance 

Loan 3- 
New Pridpal Payment 
New Interest Payment 
New Debt Paymat- 

Cumulative Paid Prindpal 
Remaining Balance 
Initial 6abmx 
Loan 4- 
New Princical Pavment 
~ e w  Inter& Payment 
New Debt PapenY' 

Cumulative Paid Principal 
Remaining B a W  
Initial Batance 

Loan Slnrmary 
Total Principal Payments 
Total Interest PaymenOj 
Total Dew Payments 

Total Cumulative Paid Principal 
Total Remaining Balance of Capital Debt Loam 

Cumulative Ending Bafance 
Total O M i ! n s  Less Surplus 

'Assumes debt financing is in increments oauring e w y  two yeers. 
"Assumes government capital financing tenm of: 



Table 4 
F.l Utility Budget 

Alexandria-water General Authority 
swgmmR- .i<31: p r - i  < r < .  ' ' . .  . *. . . ' ' + s f * ~ - g z * ~ * . ~ ~ ~  u--'- - 
AVAILNLE FUNDS (mill. LE.) - 

w i n n i n g  Balance : i 1.579 (45.4'12) (107581) (270.733) .. 

Service Revenues 

w 

Collected Anearr 87290 j 87.477 j 84.645 81128 80.536 8 3 3 2  

Connection Revenue :..y;;;2;,7s!i 5.571 ! 5.656 5.762 5.88) 5.980 ~... ..;; ..:, :: ,,..: *..= ~ ~ - - -  

Interest Earnings $:b>,;2ssaot .- - : -.>-.~. .. .:m 0 . m  j 0 . m  0.097 0.000 0 . m  
., :.:. *.~..k'?zr&~.i Other Revenues . . . .. . . .. .~ .,.: 3.023 j 3.295 3.558 3.808 4.035 

TOTAL AVAlU6I.E FUNDS 230.697 / 208.4% j 210.667 209.165 212M6 ' 218.461 

: 
-~;,~,.~A:=;2&,jj'@~~ i Salaries . ~, 40.748 1 42786 44.925 47.171 49.530 

ul 
Commodities 

Electridty 
Chemicals 
Spare Parts. Toois and Mat* .~ ~ ..A. ,.* ..,::~.:::+!. , . - .. ~ ~~~ ~ ~ 

Y Othw 0.369: 0.402 0.434 0.464 0.492 
Total cmmodi 58.387 i 63.292 1 68.698 74.481 80.518 86.783 
Services i 

Y 
Total Swvice+ 9.418: 10.360j 11292 12196 13.049 13.832 

Purchases for Resale (new connections) 
hl TransfeaMe Expenses 

Taxes 
InterestOnDeM 

m i  

S~ecialiied Current Exchanses ! - 
3 Othw 8237 1 6.861 1 7 . m  8076 8.612 9.160 

Total Spedalized Current Exdlanges 6237 ! 6.861 1 7.478 8 076 8.612 9160 
TOTAL EXPENDITURES 184.81% j 206.919 ! 258.089 271326 375264 -196 

ANNUAL BL\LI\NCE 45.881 ! IHS (47.001) (62.159) (<632n) j-345) 
CUMULATIVE ENDING BL\LI\NCE j 1.579 : WA22) t10758Q (2701591 ((SI.744l 

d i 8 

Aaounts ReceivdMe 
i 

150.823 i 145.910 / 139.878 138.8% 143.624 151.319 
: 
: 



Y 
Tabk 5 
Performance Statistics 
Alexandria Water General Authority 

d ::j.TI:, ,,:: + :.::: .:. .:- -:.,.i . . . . :  . . . . , , , , , , . . .  . , . * . L . .  ,! 

Financial 
ReMnue Recovery 

Y % of O&M Recovery 185.1%; 168.0%; 156.8% 178.0% a09.0% 300.0% 
% of o&M + Interest 135.6%; 109.5%j 89.7% l(3.796 96.5% 137.596 
%ofO&M+Debt%vke 124.8% 1 00.8%; 81 .6% 93.896 852% 120.7% 
%ofO&M+Debt%vke+ROE 124,8%j 100.8%j 81.6% S3.m 852% 120.7% 

W Avg Price of Water Seake @asters4 m3 
Res.khtal 

0-1 m3 42 3 42 3 42 42 42 42 
ram3 - ,  - ,  

Y over 5 m3 - - .  
cornmtkd - a - * 

Tourntic - ,  - .  
lndusbial - a - t  - 

Y Total 43 j 42 / 42 42 42 42 

Char@? in Avg. Water Prioe o%! 0%; 096 0% 0% 0% 

Avg Cmt of Water swvice (piasterr/ mJ) 26 3 29 1 35 36 49 51 

Billing Collecbm Rate 58.0963 58.0%; 58.0% 58.0% 58.0% 58.0% 
Arrears Collection Rate 58.0963 5 8 . ~ 3  58.0% 58.0% 58.0% 58.0% 

! 

Owmtional 
Pwcent of P o p u r n  Served 

Water Use per Connecbon (m3/day) 

u Residwnial 
a 1  m' 
1 s  m3 
over 5 m3 

Industrial - :  - - 
Total 1.44 j 1.44 j 1.45 1.47 1.48 1.50 

mi Umacaxnted-for Water 36%: 36%; 36% 35% 3696 36% 

No. of Mgr 8 Pmfessiwral EmplopzsJ1.000 Conmctms 0.5 i 0.5 i 0.5 0.5 0.5 0.5 
No. of Trades 8 Unsldlled EmplA ,000 Connectiom 4.5 i 4.4 i 4.3 4 2  4 2  4.1 

3 No. of Total Employees per 1 ,WO Connedions 4.9 j 4.9 j 4.8 4.7 4.6 4.5 

Avg Salary - Marragerial 8 Pmfessional Employee (LE.) 21.525 ! 226M 1 23,731 24.918 26.164 27.m 
Avg .Way - Trades and Umldlled Empkyee (L.E.) 7.875 i 8.269 8.582 9.116 9.572 10.051 
Avg Way - all emplows 11,440 i 9.702 10.187 10.896 11.231 11,793 

Salaries as % of 08M 39%! 33%; 3% 31 8 31 % 3096 
Electricity as %of 08M 34%: 35%; 35% 35% 35% 3696 

1- (Total availaMe funds) I (Total payable q?enses less prindpal& interest). j 
2-~otalava~funds)l(Totalpayab(eexpenseslessprindpal). 
S (Total availabk funds) 1 (Total payable expenses). 
4-(TotalaMilablefunds)I~otalpayableq?ensesplusrehrmarequity). j 



Y 

i.1 

* Summarv Balance Sheet 

Annual lncwne 230.697 M8.498 209.m 209165 212.046 218.451 
Annual Eqmses 184.816 206.Sl9 256.089 271325 375264 4053% 
Net Annual l m  45.881 1579 (47.W) (62.159) (163213 (18695) 

2WO m1 20M 20C3 im4 am5 
.%cQOgMReoovery D % d O g M + M  

I m%dOgM+DeblSwca O%dOgM+DebtSarvice+ROE 
m 

Y 

Y 

I 

wmbuban or- ExTe"se A M  
1999 

Pnnr 6 

mw 
3z% 

wshibuaon ot Total Uqmmes, AWGA 
1999 

Rndpal 
5% 

& 
Me,& Ckmcah 

23% I 
24% 



Table 1 
What-If" Model Parameterr 

Change Rate 
General 1nMh-1 
Salaries 
Elecbidty 
Financed Capital Pmgram 

Popukih Growth Rate 
Change in Househdd Size 

Connections Growth Rate 

C- in WW Surcharge (above AWGA price dranges) 

Debt Paymwd Share of Utility 
M n g  
Future 

Government = 0 Private = 1 

Equity Ormership: 
Percent Equity Ormership of W n g  Capital 
Percent Equity Ormership of New Capital 
Rate of Return on Equity Capital (%) 

Efliciendes 
C h a w  in Current Billins Cdlediom Rate 
 ha& in Arrears C&on Rate 

Clange in Number of Employees - Ma- 8 Skilkd 
Change in Number of Employees - Trades and UmWled 
Change in Avg Salaries - Mgr 8 Skilkd Employees 
C- in Avg Salaties - Trades & Umlalled Employees 

. . 
Change in P w r  8 Chemiik Use Rate 0.0% 0.6% ' 0.0% a036 
Change in Parts. Materiak 8 Maintenance 0.096 0.096 0.0% 0.096 0.0% 



y Table2 
Uti l i i  Owrational Data 

Total PopulaSon (mill. pwscns) 3.571 
PopuMon per HaaehcM 4.3 

L.r Number of Utilii Employees 
Managerial 8 P m f d n a l  1.122 
Trades and Umlalled Labor 4.488 
Total Number of Employees 5.610 

unit Elecaicay ~ m h  ( L E J ~ ~  0.0123 
Unit C l r e m i  Ccsts  elin^ in^) - 

Wastewater 
Ki Numkof  Wastewater Connedms 

AWGA Billed R m u e  (mill. L.E.) 193.9 i 191.3 i 196.5 aM.9 m . 4  213.0 
Wastewater lmhv to WWTP (man) 620.0 j 620.0 j 620.0 785.0 950.0 950.0 



Table 3 
Utility Capital and Debt Data 
~lexindr& General Organization for Sanitary Drainage 

-, 4.. , .. -,+.**+* i. . ?* +:;:y,; <:&- >~ +.~*.~-~:~..%~.+ 
, ~ ~ . > * : . ? . ! ~ : > . * 3 + ~ ~ ~ : , ~ ~ ~ . .  : :%.:>~? .:. . . .. . ...... *.~.~.':*~. .... ~. ~. , . * -..-. <.x- ;""~*s+*:.:~$i5~$Tm+.4~Z~~~~~i *..,.~ , , :" ....> t l 

Existilw C a m  
W - n g  Principal Payment 12.374 j 12374 / 9.642 9.642 9.642 9.642 
Edsting Interest Payment 48287 / 482871 37.625 37.625 37.625 37.625 
Exisling Debt Payment 60.661 i 60.651 j 47.267 47267 47267 47267 

Cumulative Paid Principal 23.636 j 36.011 j 9.642 19% 28925 38.567 
Remaining Balame 419.534 / 407.160 / 326.898 317256 307.614 297.973 
Initial Bafance 431.908 j 431.908 j 336.540 336.540 336.540 336.540 

AGOSD Balance Share = j 100%: 336.540 
MoF Refinanced M 

Edsting Principal Payment . . 
Embnslnterestpayment - 
Edsting Debt Payment - 
Curnulalive Paid Pimipal - 
Remaining Balance 

. . . .  
Initial Balancs 

~ . . .. .~ . ,-,,.A ' ,: ..~, . , .  - . ~ .  ,-*  ~. . . .. . . -... ,... ..! 
MoF Balance Share = 

New C a m 1  
New Capital Requirements (mill. L.E.) 
Loan lssw Sizing 
Private Equity Ownwship 

Loan 1' 
New PrindDal Pavment 
New Inter& Payment 12209: 11.859/ 11.470 11.038 10.557 10.0p 
New Debt Payment" 15.337 j 15.337 / 15.337 15.337 15.337 15.337 

Curnulalive Paid Principal 3.129 1 6.607 10.474 14.774 19.554 24.869 
Remaining Balance 106.071 j 102.593 i 98726 94.426 89.W 84.331 
Initial Balance 109.2W/ 109.200/ 1092M) 109200 109200 109200 

Loan 2' 
NW   ma pal Payment 3.786 4ZU3 4.679 5202 
New Interest PaymWn i 14.772 14.349 13.879 13.395 
New DeM Payment" j 18.558 18.558 18.958 18.558 

Cumulative Paid Prind~al ! ! 3.786 7.394 12674 17.876 
Remaining Bahce / 128.346 124.138 119.458 114256 
Initial Bafancs : 132132/ 132132 132132 132132 132132 ! 

Loan r 
New Principal Payment 4.581 5.093 
New Interest Payment 17.875 17.362 
New Debt Payment" ! 22455 22455 

Curnulalive Paid Principal 4.581 9.673 
Remaining Balance 155299 190207 
Initial Balance 159.880 159.880 159.880 

Loan 4* 
New Principal Payment 
~ e w  ~nterest payment 
New DeW Payment" 

! ! 
Cumulative Paid Principal 
Remaining Balance 
Initial Balame 

~oan summary 
Total Principal Payments 
Total Interest Payments 
TotalDebtPayments 
Total Curntdative Paid Prindpal 
Total Remaini  BaQme of C~DW Debt Loam - 
Cumulative Ending Balance j (93.4) j (204.9) (3339) (so4-7) (fi98.8) 
Total O b l i i m  Less Surplus i (603.2). (758 9) (869.7') (1.176.7') (1.343 5) 

I 

'Assumes debt finanang is in hvo increments aarring in yeas  2003 and 2W5. ! 



Table 4 
Utility Budget 
~lex&dria~eneral  Organization for Sanitary Drainage i 

,. , ,.>- ,.... .:3 + : .. ?:,>:i'; .-. . ..,- - : . '.z-."z0(8,F.' . $-;- ',"' , < ~ ( ; % ~ M ' I - h - 2 $ ~ ~ ~ ~ ~ ~ ; I : . & ~  3-:7?;1 ..I\ :. !&:!:.;..:. . . I . .  I.! 

AVAI~ABLE FUNDS (mill. LE.) 
Beginning Balance 

Service Revenues 
Billed Revenue 
Previous Years Bilkd Revenue 

Less Adjustment for Unmfleded Aawnts 13.405; 12619; 12962 13.314 13.676 14.047 
collected Billings 18.512 / 17.426 / 17.900 18.386 18.886 19.399 . 
Cdleded Arrears 

CoMeCtiOn Revenw 

TOTAL AVAllABLE FUNDS 42174 i 42.097 / 43.103 43.586 45283 47.041 

EXPENDITURES (ma!. LE.) 
Salaries 
C o m m o d i  

Elecbiaty 
C h e m i i  
S m  Parts. T& and Mate- ~. ?~.. .~..  
Other .:. . r 2 5 j ~  2763 / 3.012 3253 3.481 3.689 

Total Commodities -14.78):1 15.862 / 16.968 20.430 24.112 25.417 
Services 

Maintenance 
Other 0.603 i 1.442 1 1.571 1.697 1.816 1 925 

Total SeNices 1a-S ! 2408 I 2625 2835 3.0% 
I 

3 2 6  
: ! 

Purchases for Resale (new connections) 0 . m  i 0 . m  j 0.000 0.000 0 . m  0 . m  
Transferable Expenses i I 

Taxes 0.171 / 0.186 O B I  0215 0228 
lnterestonoebt 60.146 / 74.303 85.918 117264 134.791 
Prindpal on Dew 15.852 / 17295 18.150 ZJ.682 25252 
Rent 0.W / 0.004 0.004 0.004 0.004 
omers o m /  0 . m  0 . m  0 . m  0.000 

Total Tmnsferable Expenses 50.722 i 76.172 i 91 793 1W2TJ 141.165 160274 
S w c i a l i  Current Exchames i i - 

Other 2Sl1 2520i 2747 2961 3174 3365 
T&I Spedalized Current Exchanges 2291 1 2520 i 2747 2967 3 174 3- 

TOTAL EXPENDITURES 106.992 i 135.495 j 154.592 172.987 216.092 239.108 

RETURN ON EQUITY (ROE) 0 . m  i 0.000 1 o . m  0.m 0 . m  0 . m  
TOTAL EXPENDITURES + ROE 106.992 / 135.495 / 154.592 172987 216992 233.108 

ANNUAL BALANCE (~d18)[ (%.mi/ (lll.489) (129.002) flM.&Bj (192067) 
ENDING BALANCE (wolDepreciation) ( s 3 ~ ) j  (2WsS7) (u3sas) (504.6ML) f"mSL 



Table 5 
Performance Statistics 

% of O&M + Debt Servke + ROE 

Avg Cast of W&w&f S w k  @ & e .  rn? 

Billing Cdlectiom Rate 
h r r  Cdkction Rate 

Ormatkmal 
No. of Mgr & Pmfassiwral Ernployeedl.000 Connections 1.7 i 1.6 1.6 1.6 1.6 1.6 
No. of Trades & Umkilkd Ernplll .WO Connections 6.6 j 6.6 j 6.5 6.5 6.5 6.5 
No. of Total Employees per 1.WO Connections 8.3 j 8.2 j 8 2  8.1 8.1 8.1 

Ava Sakarvhkmz&al& Pmfessiwal Ern~lovee ILE.) 11.708; 1 2 m i  12908 13.553 14.231 14.942 " - . .  . , 

Avg ~ / T ~  and Umkilkd Employee (LE.) im ! 5;513 i 5.788 6.078 6.381 6,700 
Avg Salary - all employees 6.775 i 6,869 i 7.232 7.573 7.951 8.349 

EledkAyas%ofO&M 14%i 14%i 13% 16% 19% 19% 

1- (Total aMi lak funds) 1 (Total payable exqems less wn+4 & interat). i 
2- (Total availahlefunds) 1 (Total payak expemes kss principal). : 
4- (Total availakfunds) 1 (Total payaMe expemes). i ; 
5. (Total avajlahle funds) 1 (Total payable expemes plus rehan on equw). i 

I i : 
! ! 



Y 

L1 Summarv Balance Sheet - 
~ l e x a n d i i  General Organization for Sanitary Drainage i : 

, . . > . . . -:-; :- : . '  <',; . . . .  :. . > " . : . .  . . . ,-': ?,. 'lOO(~"~j.:~l.apa. . . , -:: zpos ..'../..:laor : .:, 

r w m o u a M t d o s u ~ X Y Z M I W  
IS99 I Dismbm0i-1 of Total Expemes, XYZ UtBity 

Y 1989 

k Annuallncome 42.174 42.091 43.103 43.586 45283 47.041 
Annual EXPPSS 106.992 135.495 154.592 172.987 216.a 239.108 
Net Annual Income (64.818) (93.598) (111.489) (129.002) (170.809) (IS20671 

ka 
FlnandafPerfonnwse 



Table 1 
"What* Model Patameten 
Beheira Water Company : 
~ ~ ~ $ & < ~ ~ ~ ~ ~ ~ ~ ~ g ~ ~ ~ : ~ ~ ; ~ ~ $ ~ ~ ~ ~ + ~ q g g ~ @ ; t ~ ~ ~ @ ~ : ~ ~ ~ ~ ~ ~ ~ ~ $ ~ S $ ~ ; ~ . C ~ ~ ~ i ~ ~ ~ . ~ r ~ + X ~ ~ Q { W  
Planninq 

Change Rate I 
GenecallnRation 6.0% 6.0% 6.0% 6.0% 
sahies 6.0% 6.0% 6.0% 6.0% 

Ektrkity 6.0% 6.0% 6.0% 6.0% 
Financed CapM Pmgram 6.0% 6.0% 6.0% 6.0% 

PcpMim Gravth Rate 21% 21 % 21% 21% 
Change in Hwsehdd See : 0.0%: 0.0% 0.0% 0.0% 0.0% : 
Water Connscibs GmvRh Rate by Custwner Class I 

Reskknkd 0.5%; 6.0%: 6.0% 6.0% 6.0% 6.096 
Commerkal 0.3%; 6.0%; 6.0% 6.0% 6.0% 6.0% 
Public sector 0.6%; 6.0%: 6.0% 6.0% 6.0% 6.0% 
Governmental 0.5%! 6.0%; 6.0% 6.0% 6.0% 6.0% 
Religious -0.5%i 3.0%; 3.0% 3.0% 3.0% 3.0% 

Standpipes -0.1%: -125%{ -125% -12% -125% -125% 
Total 0.5%; 5.5% i 5.5% 5.9% 5.5% 5.9% 

C h a w  in Aw. Water Prim (pastersh", 

1st Block 
2nd Black 
3rd Black 

Service 
E w ~ m i c  0.0% 0.0% 0.096 0.0% 
Total 0.0%; -0.7% / 6.9% 0.0% 0.0% 0.0% 

DeLd Payment Share of Utility 
Edstilrg 
Future 

Government = 0 P M e  = 1 

Equity -p: 
Percent Equity OrmeFship of Eds6ng Capital 
Percent Equity Ownmsh~p of New Capital 
Rate of Rehlm on Equty Capital (%) 

ERidemies 
om Charge in Current Billing Collecfions Rate 

Change in Arrears Cdlection Rate O m 6  

Change in Per Connedion Water Use Rate 
ocmak 

1st Block 
2nd Block 
3rd Black 

SeMce 

Change in Unaa~mt&for Water 

Changein Numberof Employees- Managecial8 Sklkd 
Change in Number of Employees - Trades and UmWkd 
Change in Avg S a k h  - Mgr 8 SWkd Employees 



Table 2 
U t i l i i  Owational Data ~ ~ ~~~ 

~eheira 'water Company 
~ ~ ~ ~ ~ ~ ; g . g * " & : ~ ~ + ~ ; : ~ ~ ~ ~ ~ ~ ~ = g ~ ~ ~ ~ ~ ~ ~ ~ $ + ~ ~ ; ~ : ; , ~ : ~ ~ & y * z ~ ~ E g j ~ : s G s ~ * ~ ~ > $ : ; . ~ < * * ~ : $ ~ ~ ~ : ; ; ~ ~ ~ + : g ~ ~ ~ ~ ~ ' ~ * ~  .FF:= ~,. .. . 
General HI : 

Total Population (mill. persons) 4.482 4.577 4.673 4.771 
Popuklhl per Harsehdd 4.3 j 4.3 j 4.3 4.3 4.3 4.3 
Number of Utility Employees 

ManaqeM 8 Profeshal 
~rad& and Unskilled Labor 1.980 j 1.980 j 1 -93  1.980 1.980 1.980 
Total Number of Employees : : :  . . . i -  : 2200 2pO 2 Z K l  22m 

~ ~~ 

Unit Electricity Costs ( L E M  0.0566 j 0.@593 j 0.0635 0.0673 0.0713 0.0756 
Unit C h e m i i  Costs ( L . E ~ ?  0.0251 i O.OE5 j 0.0282 0.0299 0.0317 0.0336 

1 Water : 
Population Served by Water Lines (mill. persons) 1.353 3 1.413 j 1.498 1.588 1.683 1.784 

Number of Water Connectnm by C u s t m  Ctass 
Residential 348.316 36935 391.368 414.850 
Commerical 
Public &or 
Governmental 
Religious 

Number of Water Connectiom by Tariff Ctass 
Domestic 

1st Block 157.574 166.874 176.752 187240 
2nd Block 126.059 133.500 141.402 149.7F2 
3rd Bkxk 

Service 

Residential 
Commwical 
public &or 

Water Billed by Tariff Class (mun) 
: : 
! ! 

Dome& 
1st Block 
a d  Blcck 
3rd Block 

Total Water BiUed (man) 116.728 I 121.798, 127.389 138.815 150.197 163.943 

Water Pmduced (man) 174.41 174.4 1 1824 198.8 215.1 234.7 



Table 3 
Utility Capital and Debt Data 
~ e h i r a  water Company 

. . r l . ~ , - ~  *..~ ?,.: .-:. , , .... -~L.::,-:::.><<m.:<>.:.: ,, . , . . . : - .  . ;.;.; :. ?,:.~<>~<,z.;:~w-.-:7 , .... ~ ~ ~~ . ~ .  . . . =* . . 

Existing Ca~ital 
%sting Principal Payment : : 13.716 i 13.716 15.397 17283 19.400 
W n g  Interest Payment j 63.914 i 63.9l4 62234 50.348 58251 
W n g  Debt Payment - i 77.631 i 77.631 77.631 77.531 77.631 

Cumulative Paid Principal - j 13.716 1 27.433 42829 50.112 79.51 2 
Remaining Balance 521.750 i 521.750 j 508.034 492637 475.354 455.955 

lnitnl Batance i.- .. 521.750 j 521.750 521.750 521.750 521.750 

MoF Refinanced Cost 
%&ng Principal Payment 

Behiera @dance Share = 
: : - 
: : 

Wng lntwest payment : - 
Existing Debt Paymefit : - ': 

: : 
Remaining Balance 
Initial Ba$nce , ,..,. <.'~,<< . . . .,:;. .>: r::.::'.: 

MOF WanceShare= i 
New C a m  : 

New C a m  Requirements (miH. L.E.) ; : - 
~epreckath Estimate - 8 

Loan Issue Smng - , 
Private Equity Ormership - :  

: - . ... . . I 
New Principal Payment : - :  3.32 3.785 4249 4.769 
New Interest Payment - 1 - i 15.712 15299 14.836 14.315 
NRY D m  PaymenP I i 19.084 19.084 19.084 19.084 

Cumulative Paid Principal : 3.377. 7.151 11.406 16.175 
: 

Remaining ~alance j 124.893 121.108 116.860 1 1 2 ~ ~ 1  
Initial Balance i 128.265 1 128265 128265 128265 128265 

I 
Loan T 

NEW Principal Payment 8 1.843 2089 2 J Z L  
New Inkre4 Payment : : 8.587 8.361 8.108 
New DeW Paymenr : 10.430 10.430 10.430 

t i u m u m  mm rnnclpa~ 1 .m JMI o z a  
Remaining Balance 68255 66.187 63.866 
initial Babe i 70.098 70.098 70.m 70.098 

Loan r 
NRH Prindoal Pavment . , 
~ e w  Interest Payment 7.9% 7.745 

NewDebtPapent.' 9.651 9.651 

Cumulative Paid Pn'ncipal 1.707 3.623 

Remaining Wance 63224 61.308 
Initial Baknce 64.931 64.931 64.931 

Loan& 
New Prin4pal Payment 2560 
New Interest Payment 10.996 
New Debt PaymnP 13.356 

Cumulative Paid Principal 2560 

Remaining Balance 87.404 

In-ial Balance 89.764 89.764 

mslsrmary 
Total Prindpal Payments j 13.716 ; 17.088 21 -024 25;m J0.m 

Total Interest Payments / 63.914 79.627 86.121 91.499 99395 

Total Debt Payments i 7 7 . ~ ~ 1  i 96.715 107.145 116.806 130162 

Total Cumulative Paid Principal 1 13.716 / 30.805 51 .a29 T1.136 107.903 

Total Remaining Balance of Capital Debt Loam ! (521.750); (632927) (682000) (72lS24) (780.621)i 
Cumulative Ending Balance i (11.647); (114.198) (240.524) (393.542) (580.380)/ 
Total Obligatiom L e a  Surplus i (533.397); (747.124) (9i2525) (1,115.185) (1.561 .W) 

W 'Assumes debt financing is in inuements m r i n g  every two years. 



Table 4 
Utility Budget 
~ ~ h i i r a  Water Cnmmnv : - - . . -. . - - - -- . - - . . . F-.., 

; , . : , . . , . . , < ;..m - . _ .  . -  
- . >...*.. .4a . i - : . : : ;r~~r-~r: : .~: :  ; .; . . :. , --7 - . . . v, :.;;:acJ'.i; .?+:*;;.l.; 

PI AVAILABLE FUNDS (mill. LE.) 
Beginning Balance i (11.647) (ll4.lS8) (2403241 $393.542) 

Sen!@ Revenues i h i  Billed Revenue 45.135 491 83 53216 58.086 
Services and Connection Revenue 11.426 12137 12888 13.581 
Purchasas for reale (water) 1.855 1.855 1.855 1 .855 

iil Other 0.483 0.483 0.483 0.483 - ~~~ ., . .., ., ~~. - ~ = .  ~ ~ ~.. ..: 
Less Adiusbmnt for Uncolleded A m n t s  . .. ~ , , . . ~ 25.61/: z " ~ . ~ ,  27.311 29.518 31.736 34.362 

Collected Billings 26.Mai 28.651: 31.587 34.139 36.705 39.742 
collffted& 18.445 j 10.473 ! 14175 15.w 17.458 r 9.1 m 

: 

Purchases for Resale (mh'ials) 

: 
WENWNRES (mill. LE.) : : . , . . . . 

Samis - . . .~~ . . : .  . =  n . ~ 7 4  29.441 3ta07 33.080 
Carmodi 

. Toois and water& 

8.428 i 18.916 j 21.656 24.296 27.434 31.115 
Swvice5 : 

Maintenance :. .. . - . .  .; . , :O.jSlS : 1  : _ o ~ : !  0.975 1 .034 1 .096 1.161 
Other .,. ~. 11065.- 1.320 1.399 1.483 1 .512 

Total Swvices 1.880 j 2166 j 2295 2433 2579 2733 

Purchase5 for Resale (new urnMons) 8.161 8.661 9.170 9.723 
Transferable Expens 

Taxes 0.679 0.719 0.763 
l n t d  (dew and shwNerm M n g )  81.054 1W.110 1273s  147.604 
Principal 21 -024 25.307 30.767 
Rent 0.000 0 . m  0 . m  
othen 0 . m  0 . m  0 . m  0.000 

Total Transferable Expenses 6.474; 6.541/ 98.782 121.813 1 4 6 m  179.133 
Sl~eialiied Cumem Exchanaes : i - 

other S.W I ~ 6 1  I .?53 1.434 1 .m 1.611 
~otal speeiari cumem mdlanges 6.484 1 1276 1 1 353 1.434 l.m 1.611 

TOTAL EXPENDITURES 64.872 i 6SdZO j l W a P  188.067 218.899 M.393 
j i 

RETURN ON EQUITY (ROE) 0.000 i O.OO0 3 0.W O W  OQW PAaD 
TOTAL EXPENDITURES + ROE 64.872: 6fdZOi 

160.022 188.067 21- ZFIJ05 
kid i : 



Table 5 
Performance Statistics 
Beheira Water Company : : 

,: ... . ~~,s~.%&=s*?:~.-*l~*:~.~- 
: FiMndal 

R e m w  Recovery 
%of O&M Recovery 96.4%; 90.l%j 929% 922% 90.7% 89.346 
%of O&M + lnt& 87.6%! 81.7%; 40.2% 37.0% 34.0% 31 1 % 
% of O&M + Debt Swvice 87.6%; 81.7%j 35.3% 328% 30.1% 27.4% 
% of 08M + Debt Service + ROE 87.+ 81.7%! 35.9% 32B% 30.1% 27.4% 

I 

Avg Price of Water Servh @ i d  m') 
Domestic 

0-1 ma 
IS m3 
w 5 m 3  

Service 
E m *  75 75 1 75 75 7s 75 
A v q  Price 33 1 33 3 35 35 35 35 

Chacge in Avg. Water Price 

Avg cmt of Water W c e  ( p i e r s l  mf) 

Billing Collectiars Rate 
meam Colkdion Rate 

water use per caneam BY I am csss (m-/bay) 
Domestic 

1st Block 0.63 
2nd B M  0.63 
2 4  Block 0.61 

Service 14.95 
EmMmic 0.78 
Total 0.96 j 

UnaaountKI-for water 33%; 3m/ 3096 3096 3096 3096 
: 

No. of Mgr & Profeaionai Employe&l ,WO Cormec(iws 0.7 / 0.6 0.6 0.6 0.5 0.5 
No. of T& & Umldlled ~ m b i . W O  Conndms 5.9 ! 5.6 ! 5.3 5.0 4.7 4.5 
No. of Total Empfoyees per 1,000 Conmdhm 6.6 j 62  / 5.9 5.6 5 2  4.9 

nvg salary - Managefa 8 ~ro~essiona~ Employee (LE.) 26.500 
Avg Salary- Trades and UmWIed Employee (LE.)  9.540 

28,W 1 29,775 31,562 33,456 35.463 
10.112 i 10.719 11.362 12044 12.767 

Salaries as % of 0&M 42%: 47%' 45% 44% 43% 42% 

~ v g  Salary - all empkyees 11567 / 12374 j 12.625 13,382 14,185 15.036 

: i 
Elecbicity as % of O&M 17% 18% 19% 'a% 21 % Pg 

1- (-rota1 avaikble funds) I total payawe wens- l e s ~  prkisai interest). i i 



Summary Balance Sheet , . 

13 
Annual lnmme 56552 j 52.042 ! 57249 61517 65.- iU331 
Annual Expemes M . 8 n  j 63.820 ! lrn.022 1881167 218.m 257- 

~ e t  Annual l m e  (8.3~0); (11.776); (102.773) (126550) (lS3240) (187.061) 

2 WO MOI 2Wn 2003 2004 2005 

m% o f 0 W  Recovery n%dOMl+hlerest 
.%ofrn+DeWServics E I % d c 3 a M + D e W ~ + R O E  


