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ECONOMIC ANALYSIS 
 
1. More than 95% of the water supply for Metro Manila comes from the Umiray-Angat-Ipo, 
or Angat system.1  Water from the Angat reservoir 2 is conveyed through several tunnels and 
aqueducts 3 to water treatment plants in Manila. The treated water is then distributed to 
households, businesses, and industries in Manila, and parts of Cavite and Rizal, serving 
approximately 15 million people.  
 
2. Metro Manila is the main driver of Philippine economic development, contributing about 
36% to the national gross domestic product. In 1997, the distribution of the water supply in 
Metro Manila was outsourced to two private concessionaires. However, because of the strategic 
and economic importance of secured water supply to Metro Manila, the government has 
retained the responsibility of sourcing and transmitting raw water to the concessionaires, though 
the government-owned and controlled corporation Metropolitan Waterworks and Sewerage 
System (MWSS). Capital investments in the sourcing and transmission system are provided by 
MWSS, while operational investments and responsibility is the responsibility of a Joint Venture 
of MWSS and the two concessionaires.  
 
3. The demand for reliable potable water has increased considerably since 1997, with the 
aggressive extension of the distribution system by the concessionaires. In 1997 the estimated 
number of people served was 6.5 million, albeit services were intermittent, representing about 
60% of the population. Currently the number of people served with continuous water supply is 
close to 13 million. The long-term target is to connect 100% of Metro Manila’s population. 
 
4. Until recently, the water gained through the concessionaires’ nonrevenue water 
reduction programs could meet the increased demand. Since these programs will soon achieve 
their optimal results, raw water supply expansion must cover future increased demand. The 
increasing demand and dependency on one raw water source requires expanding and 
diversifying bulk water supply to Metro Manila. MWSS plans to develop another significant water 
source, though this will only be operational after 2020. For the medium and long term, the 
supply of sufficient and wholesome water from the Angat system is and will remain critical for 
Metro Manila’s well-being, and the region’s economic development. 
 
5. The transmission system’s main components (tunnels and aqueducts) are as old as 75 
years, in poor condition, and not in compliance with structural and seismic requirements. These 
factors could interrupt Metro Manila’s water supply. Recognizing this, MWSS has completed the 
construction of a new downstream section (aqueduct no 6) of the transmission system and 
rehabilitation of part of the existing downstream section (aqueduct no 5) in 2012. The ADB 
financed feasibility study concluded that the combined capacity of these aqueducts cannot by 
fully utilized since the outflow of the upstream section (tunnels) is partly below the inflow of this 
new section. In addition, the tunnel system is used at full capacity which does not allow for 
inspection and/or regular maintenance work. Pumping of the water from the outflow of tunnels to 
the inflow of the aqueducts, combined with the regular partial closure of the tunnels over a 
prolonged period for purpose of inspection and maintenance is feasible but considered 
unacceptable due to the large economic and social impacts. The construction of a new tunnel 

                                                           

1
  Source: MWSS water security legacy plan. 

2
  The Angat reservoir is a multipurpose dam for water supply, irrigation, and hydropower generation. It is located 35 

km northeast of Metro Manila. 
3
  A total of six underground pipes with lengths of up to 15 kilometer and diameters varying from 2 to 3.7m. The oldest 

pipes were constructed in 1939, the newest as recent as 2012. 

http://www.adb.org/projects/46362-002/main
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system is the least cost alternative to ensure the water security in Metro Manila by improving the 
reliability and security of the Angat water transmission system 
 
6. The economic analysis follows the same methodology used in the “with and without” 
project financial analysis.  As discussed in the financial analysis, the “failure rate” approach is 
used to compute for the viability of the project. The economic analysis uses instead the 
economic costs and benefits of the project.  The economic analysis follows the ADB guidelines 
on the economic analysis of water projects.  While the project is expected to last for 100 years, 
the economic analysis is done on a 25-year period.  Residual value of the project investment at 
the end of the 25-year period is considered in the economic analysis. In the “with” project 
scenario, the financial project cost is translated to its economic value using the domestic price 
numeraire by converting the foreign exchange and labour costs to their economic shadow 
prices. The assumptions on the shadow prices used by ADB are shown in Table 2.  
Furthermore, taxes are excluded in the economic analysis as these are considered transfer 
costs. 
 
7. In the event of a failure in the transmission system, the water supply is expected to 
reduce by 13m³/s or one-third of the total water supply in the Angat system.  Under this “without” 
project scenario, the financial lost-billed revenue is converted to its economic value. Given that 
the project output is non-incremental water, the economic benefit of the project is the resource 
cost savings on the non-incremental water.  The economic value of non-incremental water is the 
economic supply price instead of the willingness-to-pay.  The price of alternative water supply is 
used as the economic supply price.  The alternative sources of water supply are from small 
private companies willing to deliver water in drums to residential areas during the failure of the 
main water system. The residential demand for alternative water supply is assumed to be 40% 
of the total water demand during water disruption as consumers limit the use of water to bare 
essentials and the cost of alternative water is significantly higher than what the consumers are 
currently paying. 
 
8. The economic supply price of water is based on the weighted average of the economic 
supply price for domestic (for household use) and non-domestic (commercial and industrial) 
use.  The economic supply price for domestic use is further broken down into water for drinking 
and for other uses.  The economic supply price for drinking water is much higher than for the 
other uses as household residential consumers tend to buy bottled water in case of water 
interruption.  The economic price of water for residential has more impact on the weighted 
average economic price of water. The table 8.1 below shows the weighted average economic 
supply price of water. 
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Table 8.1: Weighted Average of the Economic Price of Water 

CATEGORY % to Total Pesos Per Cubic Meter  USD per Cubic Meter 

Residential 66% 132.69 3.09 

Commercial 27% 71.12 1.65 

Industrial 7% 71.12 1.65 

Weighted Average  111.75 2.60 

Note:  The cost of drinking water from alternative sources is based on price of bottled water ($0.81 per 5 
gallon of water) which translates to an equivalent of $43/m

3
. The cost of non-drinking alternative water is 

assumed to be $5.81/ m
3
 based on $1.16 per 200 litre drum supplied by small private companies. It is further 

assumed that alternative supply for commercial and industrial uses is from the existing "reservoir" of these 
commercial and industrial establishments and can be replenished using bulk supply of water which 
conservatively priced the same as the economic supply price. 

 
9. At 2013 prices, the economic supply price of water is calculated to be Php11.75/m3 (or 
$2.60 per m3) equivalent to 2.82 times the financial cost of water of $0.92 per m3. In economic 
terms, it is calculated that each day of water disruption of 842,400 m3, translates to lost 
economic revenue of $2.19 million.   
 
10. Given the “with- and with-out” annual project economic cash flows, the net project 
economic cash flow is computed.  The economic viability of the project is then determined using 
the indicators like the economic net present value (ENPV) and economic internal rate of return 
(EIRR) of the project using an economic hurdle rate of 12%.   The economic NPV is computed 
to be $26.06 million using an economic hurdle rate of 12% or an EIRR of 15.42%.  Given the 
positive economic NPV and an EIRR greater than the hurdle rate, the project is therefore 
considered as economically viable. 
 
11. Table 8.2 summarizes the basis upon which the economic analyses were computed 
while table 8.3 summarizes the base case scenario results. 
 

Table 8.2: Assumptions Used in Economic Analysis 

Shadow Factors for Economic Analysis 

1.20 Forex 

0.6 Unskilled Labor 

1.0 Skilled Labor 

50% 
Relative cost of labour in O&M activities (based on technical 
assessment) 

 
Table 8.3:  Economic Analysis - Base Case 

 Net Present Value 
(in million pesos) 

Net Present Value 
(in US$ million) 

Internal Rate of 
Return 

Hurdle 
Rate 

Economic 
Indicators 

1,238.06 26.06 15.42% 12.00% 

 
12. In the distribution analysis, the major stakeholder that will benefit from the project is the 
Metro Manila consumers comprising the residential, commercial and industrial users.  



4 

 

 

 

A. Sensitivity Analysis 
 
13. The sensitivity analysis examines the effects of changes in the assumptions used on the 
determining the economic viability of the project.  
 
14. Table 8.4 summarizes the range of the variables used in determining the sensitivity of 
the base case economic analysis to changes in these variables. 

 
Table 8.4: Sensitivity Analysis - Base Case 

Item Change Remarks 

Investment 10% 
Affects the project cost with the increase in both forex and local 
components 

Benefits -10% 
Decrease in benefits can be a result of decrease in failure rate 
or the flow rate 

Investment and 
Benefits 

10% and-
10% 

Affects the project cost with the increase in both forex and local 
components and decrease in benefits can be a result of 
decrease in failure rate or the flow rate 

 
15. Results of the sensitivity analyses are shown in Table 8.5 for the economic analysis. 
 

Table 8.5: Sensitivity of Economic Analysis 

Item Change 
ENPV 

(in million 
pesos) 

ENPV 
(in US$ 
million) 

EIRR % 
SI 

(ENPV) 
SV 

(ENPV) 

Base Case       1,238.06       26.06  15.42%   

Investment 10%         883.06       18.59  14.27% 2.87 34.9% 

Benefits -10%         759.25       15.98 14.15% -3.87 -25.9% 

Investment and 
Benefits 

10% and 
 -10%         404.25         8.51  13.06% -6.73 -14.8% 

Economic Analysis using Hurdle rate of 12% (Base Case NPV = US$26.06 and IRR = 15.42%); 
SI = sensitivity indicator; SV= switching value. 

 
16. The project still remains economically viable even with a 10% increase in project 
investment or with a 10% decrease in benefits and on a scenario with a 10% increase in project 
investment and simultaneously with a 10% decrease in benefits. 
 
17. Failure rate and flow rate are the two major input variables used in computing for the 
project benefits.  It is calculated that a rate of one failure incident for every 6.74 years is the 
minimum failure rate for the project to still be financially and economically viable. 
 
18. The economic viability of the project is not affected if the decrease in the values of the 
variables is less than 14.8% (as shown in the switching value column in the above table). As 
stated in the financial analysis, other non-quantitative cost of the “without” project scenario 
include water-borne diseases during water disruption as consumers will rely on the informal 
supply for much needed water supply.  The prolonged water disruption in Metro Manila can 
cause social and political unrest which can contribute to a significant loss in the economy. 
 


