
Malolos-Clark Railway Project (RRP PHI 52083) 

 

ECONOMIC AND FINANCIAL ANALYSIS  
 

A. Introduction 
 
1. The proposed Malolos–Clark Railway Project will construct two sections of railway line, 
totaling 53.1 kilometers (km), along the North–South Commuter Railway (NSCR), a flagship 
project of the Department of Transportation (DOTr) that will provide a 162 km elevated double-
track connection from Clark and Clark International Airport (CIA) to Calamba through Metro 
Manila.1 The two sections are as follows: (i) Malolos–Clark section, a 51.2 km extension of the 
Tutuban–Malolos railway line north to Clark and Clark International Airport; and (ii) the 
Blumentritt extension, a 1.9 km extension of the same line southeast from Solis station to 
Bluementritt station in Metro Manila District I (City of Manila). 
 
2. The DOTr carried out the feasibility study for the project during 2017–2018, with 
financing from the Japan Ministry of Land Infrastructure and Transport through the Japan 
International Cooperation Agency (JICA).2 This linked document summarizes the findings of 
ADB’s due diligence and includes adjustments required to meet ADB’ guidelines. 3  The 
economic analysis was undertaken to assess the economic viability of the project. It compares 
the benefits and costs of with-project and without-project scenarios over a 45-year operations 
period to estimate the economic internal rate of return (EIRR) and the net present value (NPV) 
at a discount rate of 9%. The analysis uses the world numeraire; findings are presented in this 
document in United States dollars using an exchange rate of ₱53.0 = $1.00. A financial analysis 
was undertaken to assess the financial sustainability of the project. A detailed financial cost–
benefit analysis is not presented here because the tariffs will not be set at a level sufficient to 
ensure full recovery of the initial capital, and attempting to do so would reduce ridership, and 
hence the economic benefits of the projects. The project investment decision is based on its 
economic viability. 
 
B. Economic and Sector Context 
 
3. The new railway line will provide a much-needed rail-based option for travel within the 
Greater Capital Region, which comprises the National Capital Region (Metro Manila) and its 
surrounding provinces. To the north of Metro Manila, the main highways are the North Luzon 
Expressway (NLEX), and the MacArthur Highway. The corridor serves very high levels of 
demand, reaching 120,000 vehicles a day in 2018 just north of Metro Manila’s circular road No4 
(EDSA), and more than 50,000 vehicles a day further north around Malolos. Demand on the 
corridor exceeds 50% of the network’s capacity, a level at which performance quickly degrades. 
Further worsening of travel conditions is likely, as road traffic has been increasing twice as fast 
as demand for travel in Metro Manila. This is because a growing number of people have been 
shifting from public road transport (buses and locally made “jeepneys”) to private cars. From 
1994 to 2017, while the number of trips in Metro Manila increased by 80%, road traffic increased 
by 170%. 

                                                
1 The sections of NSCR are expected to start operation as follows: (i) NSCR phase 1 (Tutuban–Malolos) by 2022, (ii) 

Malolos–Clark Railway by 2022, and (iii) the South Commuter Railway from Blumentritt to Calamba by 2023. The 
extension to New Clark City is expected to commence operation by 2025. 

2  Feasibility study report prepared as part of detailed design study of the Malolos-Clark Railway Project, prepared by 
JICA for the DOTr in August 2018. 

3  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila, and ADB. 2015. Guidelines for the Financial 
Analysis of Projects. Manila 

http://www.adb.org/Documents/RRPs/?id=52083-001-3
http://www.adb.org/Documents/RRPs/?id=52083-001-3
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4. The government’s regional development plans envisage a spatial development strategy 
called Center/Cluster–Corridor–Wedge that aims to enhance development along east-west and 
north-south axes to accommodate future population growth. 4  As Manila’s Ninoy Aquino 
International Airport (NAIA) already exceeds its capacity, the government plans to develop CIA 
as a premier international gateway that can serve as a viable alternative to NAIA as demand for 
air travel in Metro Manila continues to rise. At the time of this analysis (2019), CIA remained 
underutilized because of the lengthy and unpredictable travel time from CIA to Metro Manila by 
road (at least 2 hours), and the absence of a rail alternative.  
 
5. To improve the transport situation in Metro Manila, the government, supported by JICA, 
approved a regional transport master plan in 2014—the Roadmap for Transport Infrastructure 
Development for Metro Manila and its Surrounding Areas. The roadmap was based on 
extensive traffic simulations of the future transport situation, using a multimodal transport model 
developed for this purpose—the Metro Manila Urban Transportation Integration Study 
(MMUTIS) Update and Capacity Enhancement Project (MUCEP) model. The MUCEP model 
integrated the results of household and person trip surveys carried out in 2014. The study tested 
various alternatives, including upgrading the existing road network, and alternative 
configurations for transport links. It concluded that, because urbanization was extending well 
into the Greater Capital Region north and south of Metro Manila, development of transport 
infrastructure along north–south axis was required. Initial estimates of travel demand indicated 
that at least two parallel expressways and two new mass transit rail links would be necessary to 
accommodate future travel demand. 
 
C. Demand Analysis 
 
6. The travel demand assessment for the project rests on the MUCEP travel model, which 
is a four-stage transport model. The MUCEP transport database is based on the person-trip 
survey conducted in 2014, which was complemented by additional cordon surveys carried out in 
2017. The base year and horizon year planning data and transport network were updated and 
the model was run to derive the ridership on the proposed Malolos–Clark Railway during the 
analysis period. The model adopted updated population and development projections for New 
Clark City and CIA. The model also considered all planned and committed road and rail network 
development in the study area. The projected annual population growth rates in the project area 
from 2015 to 2040 are 0.7% in Metro Manila and 1.26% along the Malolos–Clark Railway 
corridor. The employment growth rate is projected to be 0.8% in Metro Manila and 1.44% along 
the Malolos–Clark Railway corridor. The per capita trip rate was kept constant over the analysis 
period. The overall growth in personal travel in terms of trips is estimated at about 1.3% per 
annum up to 2040, not including additional demand from New Clark City. The population of the 
New Clark City development is expected to reach 344,700 by 2035. The model does not 
consider additional demand induced by the new rail line. Forecasts are thus conservative, as 
international experience suggests that urban development will concentrate along the new 
commuter rail line.  
 
7. The NSCR will comprise a fully grade-separated rail line built along the existing 
alignment of the Philippines National Railways (PNR) North Luzon line, and will include 20 
stations. The line will connect Manila with Clark and CIA through a range of commuter and 
express services. The most direct express service will connect Manila (at Solis station) and CIA 
in 54 minutes, while local services will connect in 72 minutes. Express trains will cover the 

                                                
4 National Economic and Development Authority. 2017. Philippine Development Plan (PDP), 2017-2022. Manila 
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Malolos–Clark section in just 24 minutes, while local services will cover this stretch in 32 
minutes. By comparison, travel by direct buses from Metro Manila to Clark takes 2–3 hours and 
can take up to 4 hours during peak times. 
 
8. Surveys carried out during project preparation show that in 2017 about 75% of 
passengers on the Manila–Clark corridor were riding buses or jeepneys, while the remaining 
25% were in private cars. It is estimated that 57% of public transport passengers will shift to the 
new rail services, as well as about 5% of private car users. The Tutuban–Malolos section alone 
would achieve a daily ridership of 148,000 passengers by 2025. Together with proposed 
Malolos–Clark Railway, daily ridership will increase to 342,000 passengers daily. Together with 
the South Commuter Railway Project linking Blumentritt with Calamba, scheduled for 
completion before 2025, it is estimated that ridership of the entire NSCR line will reach 696,000 
passengers daily by 2025.  
 
9. The Malolos–Clark Railway is scheduled to start partial operation in 2022. A four-year 
ramp-up of traffic was considered, which assumes that in 2022, 25% of estimated demand will 
materialize, increasing to 50% by 2023, to 75% by 2024, and to 100% by 2025. Table 1 
provides ridership projections for the NSCR, and those attributable to Malolos–Clark Railway 
alone.  
 

Table 1: Project Demand Estimates  

Year Maximum Sectional Load 
Malolos –Clark 

(PPHPD) 

Daily Ridership  

Phase I only Phase I and Phase II  
Phase I + Phase II + 

Phase III 

2022 2,750 47,000 81,000  

2025 11,600 148,000 342,000 696,000 

2035 12,600 155,000 365,000 984,000 

2040 14,300 166,000 403,000 1,096,000 

Notes: Phase I = Tutuban–Malolos section; Phase II = Malolos–Clark section and Bluementritt extension (the 
proposed project); Phase III = Bluementritt–Calamba section; PPHPD = Passengers in Peak Hour Per Direction. 
Source: Feasibility study and Asian Development Bank estimates. 

 
D. Economic Analysis 
 

1. Economic Costs 
 
10. The costs to be incurred for the project comprise construction, equipment, incremental 
rolling stock, and operation and maintenance (O&M) costs. Economic costs were derived from 
financial costs through the following adjustments: (i) excluding price contingencies, taxes and 
duties, interests during construction, and transfer payments associated with resettlement, (ii) 
applying a standard conversion factor of 0.93 (estimated based on trade data for the Philippines 
in 2017) for domestic input and a shadow wage rate factor of 0.60 for unskilled labor, and (iii) 
replacing the financial value of land acquired for the project, which is high, by the economic 
value of the displaced agricultural production, which is lower.5 The straight-line deprecation 
method was used to calculate the salvage value of project elements at the end of the analysis 
period. The economic life of various components is assumed based on design life. For the 
present analysis, economic life is assumed to be (i) 50 years for structures and depot, (ii) 30 

                                                
5 The feasibility study assumed that the economic value of the displaced agricultural production in the project area 

was 30% of the financial value of land.  
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years for rolling stock, (iii) 20 years for electrical and mechanical components, and (iv) partial 
replacement of signaling and telecom equipment every 20 years. Replacement costs are for 
replacement of equipment due to wear and tear during the analysis period.  
 
11. The estimated cost of the project is based on the project design for civil works, and on 
the estimated cost for system components, and includes civil works costs; equipment costs for 
electrical, signal, telecom, and rolling stock; social and environmental impact mitigation costs; 
utility shifting costs; quality control and construction supervision costs; and physical 
contingencies. The O&M costs as well as replacement costs provided by the feasibility study 
estimates were adopted. The economic cost of the project is $4.497 billion, which is lower than 
the financial cost, estimated to be $5.643 billion (not including interest during construction).  The 
O&M costs are estimated to be $80.5 million in the first full year of operation in 2018 prices, and 
include (i) staff costs, (ii) maintenance cost of the system and overhead, (iii) energy costs, and 
(iv) administration costs. The staff cost is assumed to grow at 3% per annum in real terms. 
Energy costs have been estimated based on the unit cost of energy for industrial power supply 
by the Philippines’ Department of Energy. The maintenance and energy costs are assumed to 
grow at 1% per annum in real terms. The average annual replacement costs of equipment and 
rolling stock are estimated at $44.7 million over 45 years of operations.   
 

2. Economic Benefits 
 
12. The main economic benefits of the project are time savings for rail commuters, vehicle 
operating cost (VOC) savings for buses (replaced by rail) and cars (with users shifting to rail), 
and decongestion benefits for the road network—also consisting of time and VOC savings. The 
analysis also considered road safety benefits, as the project will reduce road traffic and hence 
road crashes, and the impact of reduced emissions of greenhouse gases. The analysis did not 
consider benefits arising from better comfort and reliability of rail services. Also, the analysis did 
not consider that the project obviated the need for investment costs to increase the capacity of 
the road network (costs that would materialize in the without-project scenario). The analysis did 
not consider air-quality benefits as the Malolos–Clark Railway Project runs mainly outside of 
urban areas. With the Malolos–Clark Railway Project mostly built on existing vacant rail land, 
traffic congestion and related costs to the road users during construction were also 
not considered. 
 
13. Time savings. The proposed project will provide a fast, reliable, and comfortable mode 
of travel along the Manila–Clark corridor. The project will mainly displace road-based public 
transport on the MacArthur Highway and NLEX. The MacArthur Highway is highly congested 
with speeds in the range of 10–30 km per hour during peak hours along the corridor. The NLEX 
enables faster travel but is also increasingly congested. The MUCEP model estimates the time 
savings for passengers transferring to the Malolos–Clark Railway. It is estimated that bus 
passengers who transfer to the Malolos–Clark Railway will benefit from time savings of 1.5 to 
2.0 minutes per km (i.e. a total time saving of 84 to 112 minutes for a bus user going between 
Malolos and Clark), while passengers who continue to use road-based modes will benefit from 
an average time savings of 0.2 minutes per km on the McArthur Highway (saving 11 minutes 
per trip between Malolos and Clark) and 0.05 minutes per km on the NLEX (saving 3 minutes 
per trip). Time savings per trip for railway users increase over time as congestion on the road 
network worsens.  Time savings were valued using a base value of time in 2018 of $2.00 per 
hour for existing bus riders, which are the large majority of users, and $7.50 for car users. The 
value of time for travelers along the corridor was derived from the 2017 values of regional per 
capita income in the National Capital Region and the Central Luzon Region. The value of time 
for travelers for business purposes (43% of all trips) was adjusted upwards by 20% to account 
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for the employer overhead costs, while the value of time for leisure and commuting was reduced 
by 50%, which is consistent with international practices. The value of time is assumed to grow in 
line with per capita income growth in real terms. The regional per capita income grew at an 
annual average of 6% in real terms during 2015–2017. For the analysis, 6% annual growth in 
the value of time in real terms up to 2030 is assumed, declining to 3% per annum beyond 2030. 
The discounted value of time savings benefits is estimated to be $5.96 billion. 
 
14. Vehicle operating cost savings. VOC savings were calculated using unit VOCs for 
different vehicle categories on the road network developed under the MUCEP model and 
updated with 2018 prices. The fuel component was updated based on the price of fuel in 2018, 
and other components were updated based on the average annual Central Luzon inflation rate 
of 3.2% during 2014–2018. Assumptions about reduced vehicle-km and travel time savings for 
all passengers are outputs of the transport model. The discounted value of VOC savings is 
estimated to be $1.574 billion. 
 
15. Road safety benefits. The reduction in road travel will be associated with a reduction in 
injuries and casualties from road crashes, and reduced emissions of greenhouse gases. Metro 
Manila recorded 446 fatalities and 20,876 injuries in 2016.6 This equates to a crash rate of 
0.084 fatalities and 3.93 injuries per million person-trips in 2016. The project will shift an 
estimated 70 million person-trips a year to rail by 2025. Over the 45 years of operation, it is 
estimated that the project will save about 330 lives and more than 14,000 injuries. The 
discounted value of road safety benefits is estimated to be $155 million.7   
 
16. Greenhouse gases reduction benefits. The project will reduce carbon dioxide (CO2) 
emissions by 650,000 tons over the project life. Construction emissions associated with use of 
diesel and energy embodied in steel and concrete used for the project are estimated to be 
1.4 million tons. The production of electricity used to power the trains will generate about 
200,000 tons of CO2 emissions each year. This will be balanced by a reduction in road-based 
traffic emissions of the same magnitude, initially, and rising to 260,000 tons annually by 2040. 
However, because construction of the railway will emit a large amount of CO2, the discounted 
value of CO2 emissions amounts to an economic cost of $39 million, given a value of $37.06 
per ton for CO2 in 2017 prices, escalated at 2% per annum.  
 

3. Cost–Benefit Analysis 
 
17. The project cost–benefit analysis compares economic costs in the with-project and 
without-project scenarios. The summary evaluation results are shown in Table 2. The analysis 
shows that the project is viable, with an economic internal rate of return of 12.3% and a net 
present value of $1.882 billion, using ADB’s discount rate of 9%.  
 
18. Sensitivity analysis was carried out for the following cases: (i) base case (case 1); (ii) a 
15% increase in costs (case 2); (iii) a 15% decrease in total benefits (case 3); (iv) a 15% 
increase in costs and a 15% decrease in benefits (case 4); (v) time value escalation in real 
times reduced to 3% for the whole period (case 5), (vi) emission and road safety benefit not 

                                                
6  Metro Manila Development Authority, Road Safety Unit. 2016. Traffic Accident Report, 2016, Metro Manila 

Accident Recording and Analysis System. Manila 
7  The unit value of fatalities and injuries was based on International Road Assessment Programme (iRAP). 2016. 

Star Ratings and Investment Plans: Data Analysis and Reporting Specification. London 
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considered (Case 6), and (vii) 2-year project delay (case 7). The results of the sensitivity 
analysis are in Table 3 below. The analysis shows that the project remains viable in all cases. 
 

Table 2: Economic Analysis Results  
($ million) 

Year 
Capital 

Cost 

Operation, 
Maintenance & 
Replacement 

Cost 

Vehicle 
operating 

cost 
savings 

Time savings  
Reduced 

CO2 
Emissions 

Road 
Safety 

Benefits 
Net Benefits 

2018 32.0      (32.0) 
2019 1,067.3    (18.1)  (1,085.5) 
2020 1,090.1    (18.5)  (1,108.6) 
2021 1,089.4 16.5   (18.9)  (1,124.8) 
2022 592.5 47.7 33.3 54.1 (6.3) 2.3 (556.8) 
2023 429.4 68.9 70.7 135.7 (4.3) 4.6 (291.7) 
2024 75.0 85.7 113.8 232.5 (2.1) 6.9 190.5 
2025 90.6 86.5 162.2 354.8 0.4 9.2 349.6 
2026 10.8 87.4 165.2 398.8 0.5 9.8 476.2 
2027 19.8 103.0 168.3 446.7 0.7 10.4 503.3 
2028  90.1 171.3 499.0 0.9 11.0 592.0 
2029  93.1 174.4 555.9 1.0 11.6 649.8 
2030  103.5 177.4 617.8 1.2 12.2 705.2 
2031  105.7 180.5 665.8 1.4 12.8 754.8 
2032  134.4 183.5 716.1 1.6 13.3 780.2 
2033  94.9 186.6 768.9 1.8 13.9 876.3 
2034  94.9 189.6 824.1 2.0 14.5 935.4 
2035  95.7 192.7 882.0 2.3 15.1 996.4 
2036  99.5 196.7 895.1 2.5 18.2 1,013.0 
2037  140.7 200.8 908.1 2.7 21.4 992.3 
2038  137.1 204.8 921.1 2.9 24.5 1,016.2 
2039  133.9 208.9 934.1 3.1 27.6 1,039.9 
2040  128.7 212.9 947.1 3.1 30.8 1,065.1 
2041  125.4 216.1 990.1 3.3 32.2 1,116.3 
2042 158.4 100.1 219.4 1,035.1 3.5 33.6 1,033.1 
2043  104.6 222.7 1,082.1 3.8 35.1 1,239.1 
2044  104.1 226.0 1,131.3 4.1 36.7 1,294.0 
2045  104.6 229.4 1,182.7 4.3 38.4 1,350.3 
2046  111.5 232.8 1,236.5 4.6 40.2 1,402.7 
2047  126.7 236.3 1,292.7 4.9 42.0 1,449.3 
2048  106.7 239.9 1,351.5 5.3 43.9 1,533.8 
2049  112.5 243.5 1,412.9 5.6 45.9 1,595.3 
2050  117.6 247.1 1,477.1 5.9 48.0 1,660.6 
2051  119.2 250.8 1,544.2 6.3 50.2 1,732.4 
2052 196.1 105.1 254.6 1,614.4 6.7 52.4 1,627.0 
2053 155.2 105.6 258.4 1,687.8 7.1 54.8 1,747.3 
2054 163.6 106.1 262.3 1,764.5 7.5 57.3 1,821.9 
2055 163.6 106.7 266.2 1,844.7 8.0 59.9 1,908.5 
2056 (1,104.1) 107.2 270.2 1,928.5 8.4 62.6 3,266.7 

NPV 
@9% 

3,280  862  1,574  5,960  (39) 155  1,882  

( ) = negative, CO2 = carbon dioxide. Source: Feasibility study and Asian Development Bank estimates. 
 

Table 3: Sensitivity Analysis Results 
(%) 

 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 

Economic Internal Rate of Return  12.3 11.0 10.8 9.7 10.2 12.1 12.6 
Switching Value  +63 -39 +23/-23 -1.2   

Note: The switching value indicates the percentage change in a variable required for the EIRR to go below 9%. The 
case 5 switching value indicates the time value escalation percentage when the EIRR goes below 9%. 
Source: Asian Development Bank estimates 
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E. Financial Analysis 
 
19. A financial assessment was undertaken to examine the sustainability of the investment, 
based on the associated incremental earnings and operational costs that will accrue to the 
government. Passenger fares are the main source of direct revenues from the line. The 
feasibility study assumes a base fare of ₱22 and an increment of ₱2 per kilometer. This fare 
level optimizes revenues while maintaining the project’s high economic viability (Table 4). The 
proposed fare is twice the fare for light rail transit in Manila (₱11 base fare + ₱1 per kilometer), 
but is comparable to the fare level of premium intercity buses. The feasibility study shows that 
this is the maximum affordable fare in Manila and that increasing the fare beyond that would 
dramatically decrease the line’s ridership, benefits, and revenues. 
 

Table 4: Fare Sensitivity Analysis  
Fare Formula 

(₱) 
Ridership 

(passengers per day) 
Farebox Revenues 

(₱ million) 
EIRR 
(%) 

15 + 1 per km 903,000 26,881 12.0 
22 + 2 per km 767,000 33,521 10.5 
33 +3 per km 305,000 23,383 2.6 

Note: The figures relate to the combined Malolos–Clark Railway and the South Commuter Railway, which is the 
scope of the feasibility study. 
EIRR = Economic Internal Rate of Return; km = kilometer 
Source: Feasibility Study estimates. 
 

20. The analysis assumes a base fare of ₱22 + ₱2 per kilometer, increased by the DOTr in 
line with inflation, and modest nonfare revenues estimated to equal 10% of farebox revenues, in 
line with international experience with commuter railways. These estimates do not consider 
additional revenues that would accrue from development of land around the stations. In the 
initial years of operations, the DOTr is considering operating the entire line under a 10-year 
public–private partnership (PPP) under which the government will finance an availability 
payment to the O&M contractor and receive all revenues. The government will then take all risks 
associated with demand and completion of the investments. The government has committed to 
fully finance the O&M PPP through the DOTr’s budget appropriations. For the second step, 
once revenues have risen and demand and costs are predictable, the DOTr is considering 
setting up a 15-year concession for the line whereby the private sector would assume demand 
risks and finance part of asset renewal needs. This stepped approach to transferring operations 
to the private sector accords well with the investments’ risks and predicted costs and revenues. 

 
21. Financial sustainability. The financial analysis is presented in Table 5. The project is 
considered financially sustainable. The projected incremental total revenue for the Malolos–
Clark Railway Project over 45 years of operation is $3.5 billion, which is sufficient to cover all 
O&M costs ($2.9 billion), and part of replacement costs ($1.4 billion). The project revenues are 
insufficient to cover the replacement of rolling stock after 40 years ($0.8 billion), but these may 
then be financed from revenues beyond the project forecasting horizon. As the Malolos–Clark 
section will be operated as part of the NSCR, its financial sustainability should be appreciated at 
the level of the entire NSCR system. As other sections of the NSCR have higher ridership and 
benefits, the NSCR system is estimated to generate an annual operational surplus that will fully 
cover operational costs and replacement of rolling stock for the entire NSCR line.  
 
22. Financial viability considerations. The Malolos–Clark Railway Project is not financially 
viable as a stand-alone project, with a financial internal rate of return of -5.3%. The financial 
internal rate of return (FIRR) is much lower than the economic rate of return, as raising the fare 
for the Malolos–Clark section would reduce ridership on sections parts of the line. The financial 
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viability of the entire NSCR is higher than for the Malolos–Clark section. The feasibility study 
estimated the FIRR for the entire NSCR line to be moderately positive at 0.4%. Because of the 
low financial viability, the Malolos–Clark Railway Project cannot be undertaken by the private 
sector and requires public sector support. The viability of the project for the public sector will be 
higher than for the private sector, as (a) the government will collect taxes and duties on the 
project works and operations, (b) the value of existing public real estate on government lands 
near the stations will increase markedly, and (c) the government plans to develop urban areas, 
partly on government lands, around the stations, which will generate additional financial benefits 
for the government. The investment decision for the public is based on the project’s strong 
economic viability rather than on its financial viability.  

 
Table 5: Financial Forecasts  

($ million) 

Year 

Malolos–Clark Railway Project 
(incremental costs and revenues) 

North–South Commuter Railway System 

Capital 
Cost 

Replace- 
ment 

O&M Revenues Net 
Capital 

Cost 
Replace- 

ment 
O&M Revenues Net 

2018  40.6      (40.6)  142.4      (142.4) 
2019  1,294.5      (1,294.5)  3,146.8      (3,146.8) 
2020  1,321.5      (1,321.5)  3,764.0      (3,764.0) 
2021  1,324.8    16.8      (1,341.5)  3,489.4    62.6    (3,552.0) 
2022  724.4    48.3   12.4   (760.3)  1,866.5   189.5    (2,056.1) 
2023  529.9    69.2   39.1   (560.0)  1,069.4   243.2   155.1   (1,157.5) 
2024  87.8    85.1   59.6   (113.4)  325.5   260.3   343.9   (241.9) 
2025  106.8    85.1   79.5   (112.4)  244.1   260.3  441.8   (62.6) 
2026  12.8    85.1   80.7   (17.2)   260.3  566.5   306.2  
2027  23.5   15.7   85.1   81.8   (42.5)   62.0  260.3  587.6   265.3  
2028   1.8   85.1   83.0   (4.0)   5.1  260.3  608.8   343.3  
2029   3.2   85.1   84.1   (4.2)   7.5  260.3  629.9   362.1  
2030   13.4   85.1   85.3   (13.2)   37.9  260.3  651.0   352.8  
2031   15.0   85.1   86.5   (13.7)   44.5  260.3  672.2   367.3  
2032   43.0   85.1   87.6   (40.5)   174.3  260.3  693.3   258.6  
2033   1.8   85.1   88.8   1.8    5.1  260.3  714.4   448.9  
2034    85.1   90.0   4.8    260.3  735.5   475.2  
2035    85.1   91.1   6.0    260.3  756.6   496.3  
2036   3.2   85.1   94.3   6.0    7.5  260.3  777.8   510.0  
2037   44.6   85.1   97.6   (32.1)   128.1  260.3  796.9   408.4  
2038   41.0   85.1   100.8   (25.3)   101.7  260.3  816.0   454.0  
2039   35.9   85.1   104.0   (17.0)   89.1  260.3  835.1   485.7  
2040   30.3   85.1   107.2   (8.2)   77.7  260.3  854.2   516.2  
2041   25.7   85.1   108.8   (2.0)   58.7  260.3  873.4   554.3  
2042   168.8   85.1   110.5   (143.4)   551.0  260.3  873.4   62.0  
2043   5.0   85.1   112.1   21.9    12.6  260.3  873.4   600.5  
2044   3.2   85.1   113.8   25.5    7.5  260.3  873.4   605.6  
2045   3.2   85.1   115.5   27.2    7.5  260.3  873.4   605.6  
2046   10.2   85.1   117.2   21.9    30.4  260.3  873.4   582.6  
2047   25.9   85.1   119.0   8.0    92.4  260.3  873.4   520.7  
2048   4.8   85.1   120.8   30.8    17.5  260.3  873.4   595.6  
2049   13.5   85.1   122.6   24.0    34.3  260.3  873.4   578.7  
2050   19.6   85.1   124.4   19.7    45.7  260.3  873.4   567.4  
2051   23.9   85.1   126.3   17.2    55.9  260.3  873.4   557.2  
2052   197.4   85.1   128.2   (154.3)   521.6  260.3  873.4   91.4  
2053   156.0   85.1   130.1   (111.0)   357.3  260.3  873.4   255.7  
2054   164.4   85.1   132.1   (117.5)   382.6  260.3  873.4   230.4  
2055   164.4   85.1   134.0   (115.5)   382.6  260.3  873.4   230.4  
2056 (1,375.1)  157.2   85.1   136.1   1,268.9   (3,533.8)  364.6  260.3  873.4   3,782.2  

( ) = negative, O&M = operation and maintenance. 
Source: Feasibility study and Asian Development Bank estimates. 


