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Overview

Inadequate clean water supply and sanitation services have created 2 high incidence of
gastroenteritis' and other related heaith problems in the Philippines. In 1990, only about 65
per cent of the country’s urban population had access to potable water, and 80 per cent to
sanitary Jatrines. In the southern region of metropolitan Manila, the water supply problem is
especially acute, with only 30 per cent of the region’s households having access to piped water
in 1990. And, even these households frequently face water shortages and cut-offs due to an
inadequate supply and distribution system. The other-70 per cent of the households obtain
their water from water vendors and private wells. Neither of these sources provides a
desirable alternative to piped water service. The water from both of these sources is often of
poor quality, while that of the ve;iddrs can also be quite expensive. Furthermore, the heavy
reliance on well-water depletes the fresh groundwater, causing contamination by saltwater

intrusion and reducing the fertility of the region’s land.

The Government of the Philippines has placed high priority on the development of
water supply and sanitation. In 1987, it established an inter-agency task force which prepared
a Water Supply, Sewerage and Sanitation Master Plan for the Philippines 1988-2000. The
master plan sets out detailed sector development objectives, policies, strategies and a proposed

investment program.

The Metropolitan Waterworks and Sewerage System now seeks to improve water
supply to the greatly under-served southern part of the metropolitan area by extending the
coverage of its water distribution system in the area. The MWSS proposes to construct new
clear water reservoirs and pumping stations, and expand its network of transmission mains,
secondary distribution pipes and service connections, with the aim of bringing sufficient

quantities of quality potable water to 85% of the region’s households. The project's target

' In 1990, the incidence of gastroenteritis in Metro Manila stood at 345 per 100,000
persons. Asian Development Bank (ADB), "Appraisal of the Manila South Water Distribution
Project in the Philippines,” November 1991, 3.



population is expected to reach 1.6 million by the year 2004. By increasing both the
percentage of households with access to piped water and the quantity of water available to each
connected household, the MWSS hopes to reduce the incidence of water-related health
problems among Manila’s inhabitants.

This paper evaluates the water distribution project using an integrated financial-
economic-distributive approach. Economic analysis evaluates the true value of the project’s
outputs and inputs, adjusting the financial values for any distortions such as taxes, subsidies,
or foreign exchange premium, which cause financial prices to differ from true resource values.

The results of the economic analysis indicate that the project, with a positive economic NPV
of 2,878 million pesos, could make a very positive economic contribution to the Philippines.
Furthermore, since the appraisal ;di_c_i_ not include the economic value of prevcntin;g groundwater
salinization in the region, nor any additional value to society (beyond that represented by the
consumer’s willingness to pay) of health improvements among the region’s residents, the
economic NPV generated by the analysis is actually conservative, understating the project’s

value to the country.

Financial analysis however, based on the proposed structure of the water tariff,
indicates that the financial NPV is ~-10.79 million pesos, hence, the project may not be
financially self-sustainable. The financial returns of the water distribution project are much
lower than the economic return for two primary reasons. First, the economic benefits of water
are much higher than the financial tariff. The large difference between the financial tariff
charged by the project (5.135 pesos per cu m) and the value revealed by consumers when
buying from water vendors or when operating private wells (38 pesos per cu 'm of vendor
water, and 3.8 to 7.6 pesos per cu m of well water) indicates that, with the project, paying
customers receive a large consumer surplus. Also, the piped water distribution project will be
able to supply water much more efficiently and, hence, at a lower price, than current sources
(water vendors and wells). With the project, the price of water will fall, and the original
water suppliers will reduce production. The resources released by this cutback are a benefit to

the overall economy.
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A second cause of the project’s smaller financial returns is that currently about 50% of
the total water supplied by the project eamns no revenue, and roughly half of this amount is
pilfered water or water provided free. With improvements in the distribution system, the
amount of water that earns no revenue is expected to drop to 32% of the total water supplied
by 2004. Although this water has an economic value to the user and is included as a benefit in
the economic appraisal; it is not associated with any cash inflows to the financial cash flow

statement.

A risk analysis of the financial cash flow and economic statement provides a more
complete evaluation of the water distribution project, since it permits critical variables to be
maodeled as probability distributiéns: Sensitivity analysis, which identifies the critical
variables, shows that the financial retums are sensitive to six variables: the water tariff rate;
the number of new connections; the increase in real wage rate over time; investment cost
overruns; the percentage of non-revenue water; and the duration of time between billing
periods (accounts receivable). Based on a series of five-hundred trials employing specified
ranges for the critical variables, the results of the risk analysis indicate that the probability of

the project having a negative financial NPV is about 54 %.

In addition to the critical variables identified above, for the risk analysis of the
economic statement probability distributions were assigned to the values of economic benefits
per cubic meter of water, Four risk variables were used since the economic benefits per cubic
" meter of water for both paying and non-paying users differ depending on if the water is used
for drinking or for washing, The results of the analysis indicate zero probability of the project

having a negative economic return,

Distributive analysis reveals that the major beneficiaries of this project would be the
consumers of piped water, including: old customers who would have more reliable access to

greater quantities of water; new customers; consumers of free water (both authorized users and



pilferers); and customers who are under-billed. All of these consumers are the beneficiaries of
economic externalities, gaining consumer surplus since their valuation of the water is higher
than the charged rate of tariff. On the other hand, water vendors and well owners lose
producer surplus when they reduce their production, | Since the well owners’ loss in producer
surplus will be more than offset by their gain in consumer surplus, this group should be
supportive of the project. Water vendors, however, could be a source of opposition to the

project since they will be forced out of the market.

Given the robustness of the project’s economic returns, plus the additional
environmental and public health benefits mentioned above, this appraisal strongly recommends
that MWSS undertake the project. As the equity holder in this project is the government, and
not a private corporation, the negative financial NPV can be acceptable since the project
generates overall positive economic benefits --provided its financial deficits do not create too
much of a strain on the government’s budget. In this case, however, almost 65% of the
investment cost will be financed through loans from the Asian Development Bank and other
financial institutions, who may be reluctant to provide project financing if it appears that
MWSS will not be able to generate enough revenues to properly maintain the system. And, as
the government of the Philippines will be the guarantor of the loans, any failure of MWSS to
megt its debt obligations will add to the financial burdens of the central government.

However, the financial difficulties facing the project are not insurmountable. This case
provides an interesting illustration of how integrated economic analysis can be used to improve
* the financial viability of a project. The large consumer surplus enjoyed by the consumers of
piped water indicates that most of these consumers would be willing to pay higher tariffs for
their water. The sensitivity analysis suggests that a small real tarff rate increase for the life of
the project could be imposed without causing major reductions in demand, thus enabling the
project to carry out the annual maintenance of the system in a timely and orderly manner with

enough resources left to meet its debt obligations.
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WATER SUPPLY EXPANSION:

THE MANILA SOUTH WATER DISTRIBUTION PROJECT

I. Introduction

The water supply and sanitation services in the Philippines are still inadequate. At the
end of 1987, only about 65 per cent of the urban population had access to clean water supply,
and 80 per cent to hygienic latrines. In rural areas, th.e corresponding figures were 61 and 62
per cent respectively. The inadequate water supply and water sanitation facilities are largely
responsible for the high incidence of gastroenteritis in the country (about 345 per 100,000
persons in Metro Manila in 1990).7

The Government of the Philippines has placed high priority on the development of high
quality water supply and sanitation facilities, In 1987, it established an inter-agency task force
which prepared a Water Supply, Sewerage and Sanitation Master Plan for the Philippines
1988-2000. The master plan sets out detailed sector development objectives, policies,
strategies and a proposed investment program.®

In the southern part of Metropolitan Manila, one of the most under-served urban
regions of the country, only about 30% of the area’s population had access to piped water
-supply in 1990. The rest relied on private shallow and deep wells and water vendors whose
water is expensive and occasionally of doubtful quality. The Metropolitan Waterworks and
Sewerage System (MWSS), the agency that operates water supply and distribution schemes in
the Metropolitan Manila area and the outlying municipalities in Rizal and Cavite provinces,

% Asian Development Bank (ADB), "Appraisal of the Manila South Water Distribution Project
in the Philippines,” November 1991, 3.

*ADB Appraisal Report, i.



has identified south Manila as the region with the greatest need for increased access to potable

piped water. This paper evaluates the agency’s proposed expansion of the water distribution
system in south manila.

Il. Project Description

A. Project Objectives and Scope

The primary objective of the project is to improve the water distribution service of
MWSS in the South Manila area, increasing distribution coverage from the current 30% of the
population to 85% by the year 2004. Without the project, using the current distribution
system, MWSS would be able only to supply about 5% to 10% of consumption needs in 2005,
(based on MWSS’ projections of population growth and increased demand for water). The
secondary objective is to regulate the uncontrolled abstraction of groundwater thereby reducing

water contamination by saltwater intrusion and preventing land subsidence.*

To achieve these objectives, the project will build two clear water reservoirs and three
pumping stations, extend the existing central distribution system in the project area and install
more service connections. The primary investment will be completed by 1995, but the project
will continue making additional investments in service connections through the year 2004.
The project's major facilities, particularly transmission mains, will be designed to meet the

supply target for 2004°.

The project has six components:

Part A: Reservoirs and pumping stations - Construction of
two clear water reservoirs and three pumping stations;

‘ADB Appraisal Report, 10.

SADB Appraisal Report, 10 & 11.



Part B: Transmission mains - Construction of about 31 kilometers of
transmission mains;

Part C: Distribution reticulation - Construction of about 308 kilometers of
secondary and tertiary pipes;
Part D: Service connections - Installation of about 140,000 service connections

and about 590 public standpipes;

Part E: Branch office buildings - Construction of three MWSS branch office
buildings; and

Part F: Consulting Services - Local consulting services for the detailed design of
the reservoirs and the pumping stations, and for the construction
supervision of the pumping stations,

B. Project Cost and Financing
The total cost of the project is estimated at 1,369.5 million 1990 Philippine Pesos. Of

the total project cost, 614 million Pesos (about 45 %) is foreign currency cost and 755 million
Pesos (about 55%) is local currency cost.

The investments in the various components of the project are shown in Table 1. The
investments for reservoir and pumping stations, transmission mains and the secondary
distribution networks will enable MWSS to have adequate capacity to meet service targets in
2004, while the initial investments in the tertiary distribution and service connections will only
meet service targets for 1995. After the initial investment is completed in 1995, MWSS is
expected to continue expanding the tertiary networks and service connections up to 2004 when
the system is expected to reach its maximum capacity. (See Annex 2 and 3 for a yearly
breakdown of initial and additional investments.)

The Asian Development Bank and other financial institutions will finance about 63 per

cent of the initial investment cost while the MWSS will cover the rest. The loans, which are



Table 1:

Initial Investment Costs
(million 1990 Philippine Pesos)
Item Local Foreign Total
Currency Exchange
A. Civil Works
1. Water Reservoirs and Pumping Stations 73.801 31.619 105.420
2. Transmission Mains 15.742 36.734 52.476
3. Secondary/Tertiary Network 193.595 64532 |  258.127
4, Service Connections 55.082 9.720 64.802
Civil Works Total 338.220 142.605 480.825
B. Equipment and Materials
1. Water Reservoirs and Pumping Stations 7.977 31.915 39.892
2. Transmission Mains 19.491 77.977 97.468
3. Secondary/Tertiary Network 77.438 309.804 387.242
4. Service Connections 12.960 51.884 64.844
Equipment and Materials Total 117.866 471.580 589.446
C. Office Buildings 7.340 7.340
D. Consulting Services 3.300 3.300
E. Land Cost 25.000 25.000
F. In-House Engineering Service 21.400 81.400
G. Taxes and Duties 182.180 182.180
TOTAL INVESTMENT COST 755306 |  614.185 |  1,369.491

Source: ADB Appraisal Report, 12 & 13.




Table 2:
Financing -

(million 1990 Philippine Pesos)

Local Foreign Total
Currency Exchange
A. ADB Loans 251.52 614.19 865.70
B. MWSS 503.79 503.79
TOTAL 755.31 614.19 1,369.49

Source of basic data; ADB Appraisal Report, 12 & 13.

disbursed in foreign currency, cover all the foreign exchange cost and 33.3% of the domestic
currency cost (Table 2). The nomir-)'z.ll interest rate charged for the loan is 10.3% which, under
the assumption of a 4% rate of foreign inflation, translates into a real interest rate of
approximately 6.1%.° MWSS will be the borrower of the loan and will assume the foreign

exchange risk, while the Government of the Philippines will be the Guarantor of the loan.

lll. Projected Water Consumption and Supply in the Project

The project area, located in the southern part of the MWSS service area (MSA), covers
four municipalities: Paranaque, Las Pinas, and Muntinlupa (in Rizal province), and
Bacoor (in Cavilte province). It has a total land area of 178.9 square kilometers (about 12% of
| the total MSA area) and a population of one million in 1989 (or about 11% of the total MSA
population) that is expected to reach 1.6 million in 2004.

€ The real interest rate = (nominal interest rate - rate of inflation)/(1 + rate of inflation)




With full implementation of the project, including nearly 140,000 new service
connections, MWSS hopes that paid water consumption in the project area will increase from
51,325 cubic meters per day in 1992 to 304,539 cubic meters per day in 2004. MWSS
estimated the target annual water consumption for the project area until 2004, nine years after
the initial investment period, based on the following assumptions: (1) expected population
growth in the project area; (2) the increase in the percentage of the population serviced by
MWSS from 30% in 1990 to 85% by 2004; (3) its own annual targets for the installation of
new service connections and public service pipes; (4) its own targets for the reduction of non-
revenue water (NRW);” and (5) an increase in private connection users’ average daily
consumption from 150 liters per capita in 1990 to 220 liters per capita in 1995 and its stability
at that level thereafter. MWSS’ proposed schedule for new connections, changes in non-
revenue Qater and increased pef capita consumption can be found in the Table of Parameters,
Annex 1b.

However, the targets set by MWSS appear to be on the optimistic side and should be
regarded as a best case scenario. It is unlikely that the installation of all connections will
proceed without any delays up till 2004. In addition, as MWSS has addressed the problem of
non-revenue water with varying degrees of success and failure, it is not clear that MWSS will
be able to meet the new targets. To account for these factors, the authors of this report
assumed that MWSS would be able to install 84% of the connections proposed for installation
in any given year.® This reduction in the number of s:ervice connections has the effect of

decreasing projected water consumption.

"Non-revenue water (NRW) is defined as water in the distribution system that does not
earn revenue because of leakage, theft, measurement errors, and under-billing,

® Investment costs and operating costs are reduced to account for the reduced number of
connections.



The modified installation schedule for connections and the projections for demand and
supply of water are presented in Annex 52, 5b and 5c. Annex 5a estimates the demand for
water during the connection expansion period (1993 -2004). Since during these years demand
for water will be greater than the supply of water, it is assumed that all of the water supplied
by the project during the expansion period will be consumed. The amount consumed increases
every year, depending directly on the number of private connections and standpipes that the
project has installed. Anticipating shortfalls in the installation target, the authors of this study
have reduced the number of connections realized each year by about 16%. However, water
consumption is also constrained by the capacity of AWSOP, the arm of MWSS that is
responsible for supplying treated water. (That is, even if MWSS exceeded expectations in
installing new connections and distribution lines, it could not sell more water than AWSOP can

provide.)

The treated water production capacity for this region is currently larger than its
distribution capacity. AWSOP has a production capacity for this area of about 400,000 cubic
meters of water a day, However, since roughly half of that water is non-revenue producing,
due to leakage, theft, etc., only about 200,000 cubic meters of water (four times the amount of
current consumption in the region) is available for sales. In this analysis, we assume that the
AWSOP’s treated water production capacity will remain constant, while the percentage of non-
revenue water will decline. So, the effective amount of water available from AWSOP will

increase over the life of the project.

The demand for water from year 2005 to 2024 is presented in Annex 5b. Since the
project is designed to supply enough water to meet demand in 2004, this analysis assumes that
the supply and demand for water (at the current tariff rate) will be in equilibrfium in 2004,
Projected consumption of water from this project, during years 2005 to 2024 was assumed to
be the same as that of 2004. (Although population growth in the project area after year 2004
will lead to increased demand for water, the additional investment, operating costs, and .



benefits of increasing the distribution network still further to more households are regarded as
a separate incremental project and not included in this analysis.) Since, in the deterministic
case, we assume that the amount of water consumed annually will be constant from 2004
onwards to the end of the project’s life, Annex 5b is necessary only for risk and sensitivity
analysis (compare line 276 with cell P227). This table allows us to model the effect of price
changes on the amount of water that consumers will demand and on the amount of water that
original producers will supply. In the equilibrium state, we assume that 25% of the water
consumed is substituting for the water that is now of water vendor quality (for drinking or
preparing food), while the remaining 75% will be substituting for water that is of well water
quality (for household washing, watering gardens, etc.). In Table 3 below, water distribution
in selected years is summarized. Note that by the year 2004, about 20% of the water actually
used for drinking or washing is consimed free of charge. We have estimated that the demand

for water will be fairly inelastic (-.3 for drinking water and -.5 for washing water), while the

Table 3
Water Distribution in Selected Years
(Cubic Meters per Day)
1993 1996 1999 2002 2004 +
Incremental Water
Distributed 26,564 186,657 260,764 291,293 318,020
Percent Non-Revenue
Water (NRW) 50% 38% 35% 32% 32%
TOTAL Inc. NRW 13,282 70,930 91,267 | 93,214 101,766
NRW from leakage
(49% of NRW) 6,508 34,756 44,721 45,675 49,866
NRW consumed -
(51% of NRW) 6,774 36,174 46,546 47,539 51,901
for Drinking 1,693 9,043 11,637 11,885 | 12,975
for Washing 5,080 27,131 34,909 35,654 38,926
TOTAL Inc. PAID
CONSUMPTION 13,282 115,727 169,497 198,079 216,254
for Drinking 3,321 28,932 42,374 49,520 54,064
for Washing 9,961 86,795 127,123 148,559 162,190




elasticity of supply of water vendors and wells will be relatively more elastic (2.00, and 1.00,
respectively).

Total consumption demanded is summarized in Annex 5S¢, and the incremental demand
is compared to the available supply of treated water from AWSOP. Again, this comparison is
important for risk and sensitivity analysis, since in the deterministic case, the amount of
incremental water demanded is always less than the available treated water supply (after
leakage and theft). At the bottom of Annex 5¢, we find the incremental nominal sales
revenues, which are based on the realized incremental sales volume, times the nominal price of

water.

IV. Financial Analysis

A, Assumptions
In addition to the assumptions concerning water supply and demand outlined above, the

financial analysis was conducted on the basis of the following assumptions. More detailed

information regarding these items may be found in the Table of Parameters, Annex la.

1. Cost of operating inputs, excluding labor, are expected to remain constant in real terms
throughout the life of the project;

2. The percentage of NRW for each year is based on MWSS' targets. MWSS expects to
reduce NRW from 50% in 1993 to 32% in 2001 and to maintain it at that level from
2001 onwards.

3. Income tax - It is assumed MWSS will continue to be exempt from paying corporate
income tax. As a government corporation, MWSS is supposed to pay corporate income

tax but it has been exempt over the years due to its unfavorable financial conditions;

4, Capital costs exclude interest during construction.



10.

Water tariff - The real water tariff is 5.135 pesos per cubic meter in 1990 prices. While
the nominal tariff rate will be adjusted annually to reflect inflation, for various political
and administrative reasons it is likely that this adjustment will not be made immediately
in step with inflation. In the analysis it is assumed a lag in the adjustment of the tariff,
that would have the ultimate effect of lowering the effective tariff throughout the life of
the project. The lag was modeled by reducing the tariff to approximately 91% of its
real value for every year of the project.

Project life - The project is estimated to have a useful life of 30 years and the fixed

assets are assumed not to have salvage values at the end of the project’s life.

Wage rate- It is assumed a 2% real increase in wages throughout the life of the project.
Accounts receivable are assumed to be three months of revenues. (MWSS has accounts
receivables equal to 5.5 months billings in 1990 and is undertaking a program to reduce

accounts receivable to three months billing by the end of 1993);

Accounts payable - Accounts payable are assumed to be equal to three months of

operating expenses except labor.

Cash balance - The desired stock of cash balances to be held as working capiltal are

assumed to be one month of all operating expenses;

B. Points of View

The financial viability of the project was analyzed from the investment point of view

and from the point of view of equity. The difference between these two views is that from the

perspective of total investment, the viability of the project, irrespective of financing, is

10



analyzed while from the equity's viewpoint the debt and its repayment are also considered in
the analysis. As the loans are not subsidized, the net present value from both perspectives is
equal.? The required real return by equity was taken as 10%.

C. Methodology
The analysis has been conducted in both nominal and real prices to account for the

different impacts of inflation,'® There are both direct and indirect impacts of inflation on the
analysis. The indirect impacts, also known as the tax impacts, are not relevant since MWSS
does not pay corporate income tax, but would be cons.ide.red if MWSS' current tax status
should change. The direct impact of inflation on the returns to the project take place through

changes in accounts receivable, changes in accounts payable and changes in cash balance.!

The financial value of the project is estimated by calculating the present value of the
projected stream of annual net cash flows. Annexes 5 through 8 show the preliminary tables
needed to construct the net cash flow statement--a table of revenues, operating and
maintenance expenses, working capital schedule, and loan schedule. After conducting the
analysis in current pesos, the nominal cash flows (shown in Annex 9) are deflated to arrive at
the real (1991 pesos) cash flows. The net cash flows from the equity's perspective are

discounted by the real required rate return of 10 percent to arrive at the net present value

(NEV).

9 _ .
NPV (TOtal Investment)@ weighted cost of capital = NPV (Equy)@ required return by equity

. + NPV (loa.n)@ loan interest rate
Since NPV (103.1'1)@ loan interest rats = 0’ -
Therefore, NPV (Total Investment)g eighed cost of capitst = NPV (EQUitY) g required ceturn by

equity

19 Annex 4 presents the inflation indices for a number of select years.

11 For a full discussion of the impacts of inflation on the financial analysis of projects, see:
Harberger, Amold and Jenkins Glenn; “Manual for Cost Benefit Analysis of Investment
Decisions,"” chapter 6, 1995.
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D. Results

Annex 10 shows the projected real cash flow statements for the proposed project from
the total investment point of view and from equity’s point of view. The net present value of
the project is negative (-10.79 million pesos). The negative result is mostly due to the low
water tariff rate, the lag in adjustment for inflation, and the 2.0% real increase in the wage
rate. The relatively large impact of the real increase in wages suggests that the nominal
average taniff rate should be adjusted by more than the value of inflation and foreign exchange

adjustments to counter the effect of increasing real wages.?

12 The sensitivity of the results to the increase in real wages is presented in Annex 18 and
discussed in section VII.
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V. Economic Analysis

The economic analysis is conducted following the Harberger/Jenkins methodology.**
The appraisal is conducted at the domestic price level to allow for the analysis of the project's
externalities, which are estimated by taking the difference between the economic net benefit
statement and the financial net benefit statement. The first step in the economic analysis is to
determine the national economic parameters, the economic benefit per cubic meter of water,
and the economic conversion factors for all the inputs used in the project. These are then used

to convert the financial statement of net benefits into an economic statement.

A. National Parameters

1. Economic Cost of Foreign Exchange
The economic cost of foreign exchange was obtained from the study by Jenkins/El-Hifnawi.!!

The economic cost of foreign exchange was found to be 25% higher than the official exchange
rate. This premium is due partly to the impact of net import tariffs and tariff-equivalent of
quantitative restrictions, and partly to the unsustainable proportion of the current account
deficit.

2, Economic cost of capital
The economic cost of capital for the Philippines was also obtained from the study by

Jenkins/El-Hifnawi. The cost of 10.3% was estimated as a weighted average of the different
domestic net-of-tax saving rates, the gross-of-tax returns on investment for the different

sectors, and the marginal cost of foreign borrowing.

13 For a discussion of the methodology, see " Manual on .......... " Op cit note # 11.

1Glenn Jenkins and Mostafa Baher El-Hifnawi, "Economic Parameters for the Appraisal
of Investment Projects: Bangladesh, Indonesia, and the Philippines”, Report for the Economics
and Development Resource Center, Asian Development Bank, 1994,



B . The Economic Value of Water

The water distributed by the project may be used either for drinking or for washing.
As the water used for each activity generates different economic benefits, the economic value
of each should be estimated separately. In addition, some of the water is used by paying
users, while other users pay nothing for the water they consume. The difference in the
average willingness to pay of these two consumer groups implies that the benefits they receive
are not the same. In our analysis, we have assumed that 25% of the water consumed will be

for drinking and cooking, while the remaining 75% will be used for washing purposes

The economic benefits of these four types of water (paid drinking water, paid washing
water, free drinking water, frcc_w'a:s_‘bing water) are estimated below. For paid 'v;ratcr
consumption, a conversion factor b;sed on the weighted average benefit of the two types of
water uses is calculated and applied to the financial statement to obtain the economic value of
paid water consumption in each year. For unpaid consumption, the volume of unpaid water
consumption in each year was multiplied by the weighted average benefit per cubic meter of
water (wash water and drinking water) to arrive at the economic benefit in a given year, The
economic benefit per cubic meter of water estimated below is based on production at the end
of year 2004, after MWSS has completed its expansion project, including all additional
connections. Since the water project is designed to meet consumption requirements at the end
of 2004, it is assumed that at this point, water supply and demand will be in equilibrium. In
our analysis, the estimation of the economic benefit per unit of water at the end of 2004 was
. considered to represent the economic value of water throughout the life of the project. A more
accurate analysis would estimate a separate economic price per unit*for each of the thirty years
of the project’s life, which would allow the economic price to be adjusted for the economic
effect of any de facto rationirig which may occur in early years or in some risk scenarios. In
this case, it was viewed that the addition_al accuracy gained did ﬁot warrant the increased

complexity of the estimations.
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1. The Economic Benefits of Wash Water for Paying Consumers
The full economic benefit of washing water distribution by the project to paying

customers may be seen in the left graph of Figure 1. The demand curves reflect the willingness
to pay for water. The economic benefit of the paid washing water falls into two categories: a)
The benefit of the additional consumption (Qd; -Q,) by the new consumers, the lightly shaded
area under the new demand curve; and b) the benefit of the savings in inputs to well water
production (quantity Q, - Qs;,) gained by eliminating the need for additional well water
production. Over time, it is expected that piped water will replace much of the existing well

production. This is shown by the dark shaded area under the supply curve.

An attempt was made to measure the value of water by gathering information on the
prices that people in the project a;feé :are paying for water. The information was gathered in
1994 from MWSS and private contractors. The survey revealed that the levelized cost of
water from private wells ranged from 3.8 pesos/cu m. for households using pressure tanks to
7.6 pesos/cu m for households using overhead storage tanks, with an average cost of 5.69
pesos per cubic meter. The levelized cost was obtained by dividing the present value of the
investment and operating costs by the present value of the cubic meters of water produced.

(Annex 11 presents the estimates for the willingness to pay for water in the project area.)

Using this information, and assigning elasticities of supply of well water production
(1.00), and demand for wash water consumption(-.5), the benefits depicted in Figure 1 may be
quantified. These calculations are shown in Annex 12a. The economic price per cubic meter of
" well water is 5.41 pesos per cubic meter, a weighted average of the average demand price and
the average supply price. (Since there are no taxes or other distortions in the market for washing
water, the economic benefit per unit is identical to the average of the original market price, 5.69
pesos, and the new price 5.135 pesos). This value can also be calculated from the graph, as is
explained in Annex 12a.
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2. The Economic Value of Drinking Water for Paying Consumers

According to the survey, the households in the project area that were not connected to
the MWSS system obtained their drinking water largely from water vendors who delivered
water to houses. The estimated cost of water from water vendors when adjusted to the 1990
price level was 38 pesos/cu m, which is more than seven times the MWSS tariff of 5.135
pesos/cu m. The very high price is not surprising since water is a necessity and people are

willing to pay a lot for water needed for drinking and cooking.

Again, the economic benefit of drinking water distribution by the project may be seen in
Figure 1. Since with the project nearly 20% of the water that is used for drinking can now be
obtained free, the demand curve fér_paid drinking water consumption will shift inward if the
project is implemented, (This straight proportional shift assumes that the free water is obtained
equally by users, regardless of their willingness to pay) The graph on the right shows that, the
economic benefit is the benefit of additional consumption (the lightly shaded area under the
demand curve), plus the benefit of resources released by the cutback in water distribution by
vendors (the dark shaded area under the supply curve), but now the original suppliers are forced
entirely out of the market. With the project, the price faced by consumers will fall, and they
will increase their consumption a small amount. As they are not likely to drink much more
than they previously consumed, we have assigned them a very low elasticity of demand, -.3.
Furthermore, when the price falls, water vendors who previously charged 37.8 pesos per cubic
meter will reduce their supply. With an assumed elasticity of supply of 2.00, the water
-vendors will be completely forced out of the market when the price reaches 18.9 pesos per
cubic meter. The resources tied up in their water distribution systems will now be available

for other productive activities.
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Figure 1
The Economic Benefits of Water to Paying Customers

Washing Water Drinking Water
I S
37.8 pesos
t
18.9 pesos
S
S +Project
S +Project
5.69 pesos
5.135 pesos 5.135 pesos
D w/ Project D w/ Project
Qs Q, Qu Qn Qy QuQu1 " Qry
Cubic Meters Per Day Cubic Meters Per Day

Qg - Q,; = Incremental Project Water consamed by Paying Users
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Annex 12b shows the calculations of the benefits of drinking water to paying users.
The economic price per unit of drinking v;rater for paying consumers is 26.93. As noted in
Annex 12b, in this case, calculating the benefits based on the graph is preferable, rather than
using the weighted average formula. Since the water vendors are completely forced out of the

market, using the simple weighted formula would overestimate the economic price of water.

The average economic benefit per cubic meter of water to paying consumers is a
weighted average of the benefit of drinking water and the benefit of washing water. Since, in
the equilibrium state, 25% of the water consumed will be for drinking and cooking, while the
remaining 75% will be used for wasﬁing purposes, the average economic benefit per cubic
meter equals: (5.412 *.75) -+ (2693 * .25) = 10.79 pesos per cubic meter.

3. The Economic Benefits of Water for Non-Paying Consumers

Non-revenue water (NRW) is the water that MWSS pumps through the distribution
system but receives no revenue for. The NRW is due to technical (leakage in the distribution
system which leads to wastage) and non-technical reasons (pilferage, billing error, and
authorized free use). In 1991, it was estimated that 51% of total NRW was wasted in leakage,
while the remaining 43% was used free of charge. It is assumed that these percentages would
remain unchanged throughout the life of the project, although the overall percentage of non-
revenue eaming water is expected to decline to 32% of total water. Even though MWSS does
not receive any revenues for water used free of charge, this water has a value to the non-
paying user and should be included as benefit in the economic analysis. Since non-paying
users get their water free, it is reasonable to assume that at the margin, the benefit of the last
cubic meter of water consumed by non-paying users is zero. The non-paying customers will

have no incentive not to consume more at lower marginal benefit, or perhaps waste it.

30



Therefore, the average economic benefit per cubic meter of water received by non-paying

consumers is less than that of paying consumers.

As shown in the graph, if the price of piped water were to rise above the price of well
water (5.69), people would no longer use the piped water for washing and the only free water
available would be that arising from drinking water consumption (in the right-hand graph, Q,
- Qq.)- Since the average price of washing water is 5.69 pesos per cubic meter, we assume
that the change in consumer surplus gained by the non-paying consumers ranges between 5.69
and zero pesos per cubic meter. Shown in Annex 12c, the average economic price per cubic
meter of free wash water in year 2004 equals 2.84 pesos per cubic meter. The 25% of the
free water that is used for drinking creates a change in consumer surplus varying between 37.8
to zero pesos per cubic meter. 'éb,":ﬂ.'le average economic benefit per cubic meter of drinking
water is 18.90 pesos per cubic meter. These calculations are shown in Annex 12d. The
overall weighted average benefit of water to non-paying consumers is estimated to be 6.86
pesos per cubic meter. Since this price is in 1990 terms, we must first convert it to 1991
terms before it is used in our net benefit statement, With 1990-1991 inflation at 12%, in 1991

terms, the economic benefit of this water is 7.68 pesos per cubic meter

C. Conversion Factors for Inputs

Most of the conversion factors have been estimated on the basis of the Jenkins/El-
Hifnawi srud_';/ and are presented in Annex 13a and 13b, along with a more complete

explanation. A brief discussion follows.

1. Investment Cost Items
" The investment cost was broken down by item into civil works, materials and

equipment, in-house engineering services, consulting services, land, and taxes and duties; and

the conversion factor for each item was determined. The economic cost of civil works is a
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weighted average of the economic cost of labor and materials and equipment. The weighting is
based on their respective cost shares. The conversion factor (CF) for civil works was
estimated to be 0.98. The item 'materials and equipment' was adjusted for foreign exchange

premiurmn since import duties and taxes were treated as a separate item. (CF = 1,25)

There were two types of labor services employed in the investment stage of the project:
in-house engineering services and independent consultant services. For the consulting
services, it is reasonable to assume that they are paid their market value and so their economic
cost is equal to the financial cost. (CF = 1.00) For the in-house engineering services, these
will be performed by staff members of MWSS. It was assumed that only 70% of the
engineer_ing services paid for by ;I}c project are incremental, (i.e., 30% of the services
performed would have been perfdriﬁéd anyway without the project, as a part of normal.staff

duties); therefore, the conversion factor for these services was taken as 0.7.

The conversion cost for office buildings was taken as in the Jenkins/El-Hifnawi study,
CF=1.02. It was assumed that the land market was undistorted and so the financial price was
equal to the economic price; CF=1.0. Finally taxes do not represent any resource cost and

have an economic cost of zero.

‘2. Operating Cost Items
The line items under operating and maintenance costs include: wages, chemicals,

. power, maintenance, changes in accounts payable and changes in cash balance. The conversion
factors for chemicals and power were obtained from the Jenkins/El-Hifnawi study and are 0.96
and 1.07 respectively. A CF less than 1 for chemicals reflects the fact that taxes and duties
are greater than the foreign exchange premium, while a CF greater than 1 in the case of power
reflects, among other things, the subsidized electricity prices. Labor is assumed to be paid its

market wage and has a conversion factor of 1.00.
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The economic cost of maintenance as a whole is a weighted average of the economic
costs of maintenance of the different project components': civil works, buildings, pipes and
pumps. The respective cost shares of these items determined their weights and the economic
cost of maintenance and its conversion factor were calculated accordingly (CF = 0.96). The
conversion factors for changes in accounts receivable and payable are a weighted average of
the conversion factors of the components that determine the accounts. Since changes in
accounts receivable reflect only one product in this case (water), its conversion factor is
simply the same as that of revenue water (2.77). The conversion factor for changes in
accounts payable is 1.0, the weighted average of the conversion factors of all of the operating

costs {except labor). The conversion factor for changes in cash balance is taken simply as 1.0.

D. Results
The conversion factors obtained above (and summarized in Annex 14) are applied to

the real cash flows from the financial analysis to obtain the economic cash flow statement.
The economic cash flows are presented in Annex 15. The project has an economic NPV of
about 2,878 million 1991 pesos, indicating that the project adds to the net wealth of the
Philippines.

The economic returns are much higher than the financial returns, due to two main
reasons. First, the economic benefits of water are much higher than the financial tariff. The
large difference between the financial tariff charged by the project (5.135 pesos per cu m) and
_ the value revealed by consumers when buying from water vendors or when operating private
wells (38 pesos per cu m of vendor water, and 3.8 to 7.6 pesos per cu m of well water)
indicates that, with the project, paying customers receive a large consumer surplus. Also, the
piped water distribution project will be able to supply water much more efficiently than
currents sources. With the project, the price of water will fall, and the original water
suppliers will reduce production. The resources released by this cutback are a benefit to the

overall economy:.
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Second, currently about 50% of the total water supplied by the project earns no
revenue (expected to drop to 32% by 2004), and roughly half of this amount is pilfered water
or water provided free. Although there are no financial receipts associated with this water, it
still has an economic value to the user (estimated to be 7.68 pesos per cubic meter) and must

be included in the economic net benefit statement,
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V1. Distributive Analysis

A distributive analysis is conducted to determine the externalities generated by the

project and to identify who benefits and loses by these externalities. The externalities are

determined through an analysis of the differences between the economic and financial cash

flows. Since financial prices are always expressed at the domestic price level, the economic

analysis needs to be expressed at the domestic price level as well to allow for a meaningful

comparison of cash flows. The total externalities are estimated as follows:

NPV, = NPV*, - NPV',

where: NPV,
NPV™,
NPV',

NPV of externalities
NPY of economic cash flows
NPV of financial cash flows

(all using the economic discount rate)

Applying the above formula results in:

NPV*®, = 2,871.55- (377.93)
= 3,255.48 million 1991 pesos

The distribution of these externalities is shown in Annex 16. The total benefits of the project
are equal to the financial value of the project, plus the externalities. In the table below is the
distribution of the total net benefits of the project, including both its financial value as well as

its externalities,
Table 4:
Distribution of Project Net Benefits
millions of 1991 pesos
Government  Paying Non-Paying Engineering Water

Users Users Services Vendors
NPV Proj. @10%  -10.79 ‘
NPV Ext. @10.3% 17.22 2,467.33 939.92 26.53 -195.53
TOTAL 6.43 2,467.33 939.92 26.53 -195.53




The major beneficiaries of the project are the paﬁng users. They benefit from the
externalities of the of the revenue generating water. These externalities are distributed
between the consumers/well owners and the water vendors, weighted according to their
respective gains or loss in surplus. Annex 16 which presents the estimation and distribution of
externalities, shows that paying users would have been willing to pay 2,467 million pesos
more for the water than they were charged. The 2,467 million pesos reflect: a) the consumer
surplus they gain from the project, b) the loss in producer surplus from reduced well-water
operations, (since the consumers are themselves the well owners.), and c)the accounts

receivable adjustment for the time value of the three month billing period™.

Since they get their water:frele, non-paying users stand to gain 940 million 1991 pesos
from the project. Although this group pays nothing for the water they obtain, it is obvious that
they receive some benefits from consuming the water. The 940 million pesos is an estimate of
how much they value water, and how much they would have been willing to pay for it, if they

could not obtain it free.

The engineering services stand to gain 26.5 million pesos from the project due to the
fact that only 70% of the services they are paid for are incremental to the project, The
remaining 30% would have been performed anyway as part of their regular duties at MWSS.
The government would also realize a gain of about 17.22 million 1991 pesos. Although the
government gains 162 million in direct duties and taxes on the initial investment, they stand to

lose 154 million in foreign exchange premium.’® These values when combined with the other

13 If consumers were not able to defer payment for three months the price they would be
willing to pay for the water would decline.

1€ Strictly speaking gains and losses of foreign exchange premium are associated with the
government as well as any quota holders in the country. Since the amount of the quotas in the
Philippines compared to the size of imports is relatively small, all foreign exchange premium
have bean assumed to be associated with the government.
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tax gains and losses, and subsidies on electricity, result in a net gain to the government of
17.22 million pesos.

The clear losers from this project are the water vendors who will be forced out of the
market. They will lose about 196 million, which is the loss in their producer surplus net of
the adjustment for accounts receivable'’. The risk of strong political opposition to the project
on the part of the water vendors is probably quite low, given the overall project aim to
improve the health of one of Manila’s most needy regions. However, some steps could still be

taken to win the water vendors support for the project.

? The vendors receive payment immediately, and not after three months, as is the case with
MWSS.
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consumption can use this type of sensitivity analysis to estimate the tradeoffs between financial
sustainability and increased consumption.

Table 5:
Sensitivity of Financial and Economic NPV
to Price and Quantity Changes

Quantity Eonsu_med* .
Price (1991 Pesos (Cubic Meters per Financial NPV Economic NPV
- per Cubic Meter) Day in 2005) (Mlls. of 1991 Pesos)
4.80 274,671 _141.68 2,917
4.90 274,671 -99.62 2,917
5,00 2.7;,'6’;1 -57.57 2,917
5.10 272,213 -19.23 2,902
5.135 | 268,155 -10.79 2,878
5.20 259,636 2.86 2,825
| 5.30 243,289 17.17 2,725
5,40 221,179 19.59 2,590
5.50 189,605 2.51 2,397
5.60 140,838 -49.99 2,099
570 67,039 -155.70 1,648

* Quantity Consumed includes both paying and non-paying consumption.

As the operations phase of this project is highly labor intensive, the real increase in the
wage rate has a large impact on the financial returns to the project. Lowering the annual

increase in the real wage rate from 2% to 1% significantly increases the NPV, Clearly, this is
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a critical variable that should not be ignored in the analysis. The analysis also shows that a

2% investment cost overrun would lower the project NPV by about 30 million pesos.

Table 6:

Sensitivity of Financial NPV
to Real Wage Increases and Cost Overruns

Real Wage Financial NPV
Increase (Mlls. of 1991 Pesos)
2% 304
-1% 244
0% 173
1% 89
2% -11
3% -130
4% -272
5% -444

Cost Financial NPV (Mlis.
Overruns of 1991 Pesos)
-2% 18
0% -11
2% -40
4% -68
6% -96
8% -125
10% -154
15% -225

As shown in Table 7 below, if the project meets just 80% of its target number of

installation connections each year, rather than the expected installation efficiency of 84 %, the

NPV of the project would drop by about 45 million pesos, indicating that small changes in the

installation efficiency have a large impact on the financial NPV. As for the percentage of non-

revenue water, a 2% reduction would result in al3 million peso increase in NPV,

Table 7:

Sensitivity of Financial NPV

to Installation Efficiency and Non-Revenue Water

Financial NPV (Mils.

Installation Financial NPV % of Non-

Efficiency (Mlls. of 1991 Pesos) Revenue Water of 1991 Pesos)
2% -146 20% 66
76% -101 30% 4
80% -56 32% -11
84% -11 40% -129
88% 26 50% -282
92% 50 60% -422
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If the period of accounts receivable does not reach its target level of 3 months from its
current level of 5.5 months but instead declines only to 4 months, the net present value of the

project will drop by about 30 million pesos.

The impact of inflation on the returns to this project is relatively small primarily due to
the absence of the tax effects (the project does not pay any corporate taxes). An increase in
the rate of inflation affects the returns of the project adversely through the changes in accounts
receivable and in cash balance while the project gains from the changes in accounts payable. In
this case, the net impact of an increase in the expected rate of inflation from 8% to 9% results
in a 4 million peso reduction in NPV.

Table 8:
Sensitivity of Financial NPV
to Length of Billing Period and Inflation

Billing Period Financial NPY Domestic Financial NPV (Mils,
(A/R Months) | (Mlls. of 1991 Pesos) Inflation of 1991 Pesos)

1.5 33 - 5% 1

2.0 18 6% -3

2.5 4 7% ~7

3.0 -11 8% ~11

3.5 -26 9% -15
4.0 40 10% -18

A sensitivity analysis was conducted on the economic net present value to see how it
-would change if the true economic benefit of water varied considerably from our estimated
value, Table 9 on the following page looks at the effect of variations in the economic benefit
of water to paying users, while the second varies the benefits to non-paying users. Variations
in the economic benefits to paying users have a much larger affect on the economic NPV of
the project, due to the fact that much more water is used by paying users than by non-paying

UsSers.
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Table 9:

Sensitivity of Economic NPV
to Variations in the Economic Benefits to Paying Users

Wash Water Drinking Water Economic NPV
(Economic Economic NPV (Economic (Ml1ls. of 1991
Yalue, Pesos/ (Mlls. of 1991 Pesos) Value, Pesos/ Pesos)
Cubic Meter) Cubic Meter)
3.5 2,302 15 1,680
4.0 2,452 18 1,981
4.5 2,603 21 2,282
5.0 2,753 24 2,583
5.412 2,878 26.93 2,878
5.5 2,904 27 2,884
5.5 3,055 30 3,185
6.0 3,205 33 3,487
Table 10:
Sensitivity of Economic NPV
to Variations in the Economic Benefits to Non-Paying Users
Wash Water Drinking Water Economic NPV
(Economic Economic NPV (Economic (Mlls. of 1991
Yalue, Pesos/ (Mls. of 1991 Pesos) Value, Pesos/ Pesos)
Cubic Meter) Cubic Meter)
1.0 2,688 9 2,538
1.5 2,739 12 2,641
2.0 2,791 15 2,744
2.5 2,842 18 2,847
2.84 2,878 18.9 2,878
3.0 2,893 21 2,950
3.5 2,945 24 3,052
4.0 2,996 27 3,155
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VIIl. Risk Analysis of Financial and Economic Returns

The main drawback of the deterministic analysis is the implicit assumption that the
single values used for all variables are known with a 100% certainty and consequently that the
estimated NPV for the project is 100% certain. To overcome this drawback, a risk analysis
was conducted where a number of risk variables was identified on the basis of the sensitivity
analysis. The distribution and range of values for these variables were then determined and any
possible correlations between them were built in. The outcome of the analysis is also a
probability distribution showing the possible returns and the probabilities of their occurrence.
The risk variables, and their corresponding ranges of values and probability distributions are
shown in Table 11. (Annex 18 shows the input data from the risk variable table in the
RiskMas.tcr analysis.)

The expected values of all distributions are the base values used in the deterministic
financial analysis. Each of the risk variables, with the exception of the installation efficiency
factor for connections, was simulated once and the result was to hold throughout the life of the
project. For example, if the simulated period for accounts receivable period was 4 months,
this value would be used throughout the life of the project. The underlying assumption is that
the agency will successfully meet its target or will fail to meet it and will remain at some other
value, in this case 4 months. However, with respect to the installation efficiency of the
connections, this could vary from year to year depending on managerial, administrative and

political considerations, so a risk variable was assigned to each year from 1993 to 2004.

The results of the risk analysis (Annex 19) show that the expected value of the
Financial Equity NPV is -39.07 million 1991 pesos, which is relatively close to the
deterministic value of -10.79'®, One of the most important statistics in the table is the

18Risk analysis was conducted using "Riskmaster" a computer software package developed
by Savvakis C. Savvides, See "Risk Analysis in Investment Appraisal”, HIID Discussion
Paper No, 276, October 1988.
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Table 11:
Risk Variables, Probability Distributions, and Range Values

4

Base Probability Minimum  Maximum
Risk variable value distribution value value
Ability of MWSS to meet
Non-Revenue water targets 100% normal -25% +25%
Investment
cost overrun factor 0 normal -20% +20%
Paid Washing Water
Economic Benefits 5.412 normat -40% +40%
Paid Drinking Water
Economic Benefits 26.93 normal -40% +40%
Free Washing Water
Economic Benefits 2.84 normal -40% +40%
Free Drinking Water
Economic Benefits 18.90 normal -40% +40%
Range value Probability
Tariff adjustment 75 - .80 0.10
Jag factor', .80-.90 0.30
1993-2024 0.9125 step .90 -1.00 0.50
1.00 - 1,10 0.10
Installation
efficiency factor : .60 - .80 0.30
for connections .84 step .80-1.00 0.70
" Average accounts 1 -2 0.10
receivable period, 2-3 0.45
months?° 3 step 3-4 0.30
4 -5 0.15

% Note that the upper bound of the distribution for the variable 'tariff adjustment lag factor'
was 1.1. The additional 10% was intended to capture the possibility of the project adjusting the
tariff in such a way that more than offset losses from previous lags in adjustment.

20The probability distribution is based on MWSS' current record and on its program for
reducing its level of accounts receivables.
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probability of negative return, which is about 58%. The results of the risk analysis confirm
the conclusions of the financial analysis that MWSS will stand to lose financially if it

undertakes the project under the current regime of water tariffs,

The risk analysis also tested the robustness of the economic returns by allowing the true
economic value of the water to vary for both paying and non-paying users. According to the
risk analysis, there is zero probability of the project having a negative economic return, even
when the economic benefits of both revenue and non-revenue water may vary up to forty per
cent above or below the estimations used in the deterministic analysis, IThe chart in Annex 20
presents the graph of the cumulgﬁye distribution for the equity (financial) and economic NPVs
of the project. -

The risk analysis also modeled the expected distribution of the project’s net benefits to
each of the parties involved. The expected value of the project’s net benefits to the
government, which includes both the externalities the government receives and the financial
NPV of the project has a 56% probability of being negative. Most other groups involved, the
paying users, the non-paying users, and engineering services, all had a zero probability of
receiving negative net benefits from the project. However, the water vendors had a 100%
probability of negative benefits. The distributions of the expected values of the net benefits
are depicted graphically in Annex 21, 22, and 23.
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ANNEX 18

Water Distribution Project A

iy

Ealy

IQZHUESENIO TN 250, CHELE) A Tebi i1
1 {Inst. Eff. F 93| 0.8 | stEP 0.6 1 ]
2 [Inst. Eff. F 94| 0.8 | sTEP 0.6 1

3 |[Inst. Eff. F 95| 0.8 | sTer | 0.6 1

4 |[Inst. Eff. F 96| 0.8 | ster | 0.6 1

5 |Inst. Eff. F 97| 0.8 STEP 0.6 1

6 |Inst. Eff. F 98| 0.8 | ster 0.6 1

7 [Inst. Eff. F 99| 0.8 | sTepP 0.6 1

8 |[Inst. Eff. F 00 0.8 STEP 0.6 1

9 [Inst. Eff. F 01| 0.8 | sTep 0.6 1

10 (Inst. Eff., F 02] 0.8 | step | 0.6 1

11 |Inst. Eff. F 03| 0.8 STEP 0.6 1

12 (Inst. Eff. F 04| 0.8 | sTEP 0.6 1

13 |%¥ NRW goal met | 100%| norRM | ~0.25| 0.25] o0%
14 [Inv. Cost Ovrn 0% NoRM | ~20%| 20% 0%
15 |Tariff Lag Fac 91%| sTer | 75%| 110%

16 [A/R Period Mos. 3 ) STEP’ 1 5

17 |Wash Ec.Ben N-p| 0.00| NORM | ~0.40| 0.40| o
18 |[Drink Ec.Ben N-| 0.00| NoRrM | —0.40} 0.40] o
19 |Wash Ec.Ben Pay O |nNoRM|—-0.4 | 0.4 0%
20 [Drink Ec.Ben Pa| 0.00] NORM | =0.40| 0.40 0%
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ANNEX 22

Water Distribution Project A
Frequency Distribution of Net Government Benefits
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