
Dhaka Water Supply Network Improvement Project (RRP BAN 47254-003) 

ECONOMIC ANALYSIS 
 

A. Introduction and Macroeconomic Context 

1. Economic growth in Bangladesh averaged an very healthy 6.1% during FY2006–
FY2014.1 Overall poverty incidence declined from 80% in 1972 to 25% in 2015, and extreme 
poverty fell to 13% over the same period. Strong domestic demand, an improving investment 
climate, and reduced inflation are expected to lead to continuing improvements in the country’s 
economic performance. Gross domestic product growth was expected to rise from 6.1% in 2014 
to 6.6% in 2015.   
 
2. The Asian Development Bank (ADB) began implementing the Dhaka Water Supply 
Sector Development Program in 2007 with the objective of improving the operational efficiency 
in the sector through network rehabilitation and reduction of the losses of water in the system’s 
operations—also known as nonrevenue water. 2  The government of Bangladesh is now 
requesting ADB to fund a new project—the Dhaka Water Supply Network Improvement Project. 
The proposed project aims to improve access to piped water supply in seven zones operated by 
the Dhaka Water Supply and Sewerage Authority (DWASA) that were not covered by the 2007 
program. The project will also support the 2007 program with about $52.5 million in 
supplementary finance. This economic analysis comprises (i) an evaluation of the establishment 
and capacity enhancement for new district metered areas (DMAs) of the project (component 1), 
and (ii) an updated assessment of the 2007 program, incorporating the proposed additional 
financing under the project (component 2).  
 
B. Goals and Investment Program of Government 

3. The government’s 2006 sector development program for water and sanitation sectors in 
Bangladesh encompassed several earlier initiatives. A 1998 national policy for safe water 
supply and sanitation aimed to reform existing water supply and sanitation service delivery 
through complex social, economic, technical, administrative, and management interventions. 
The government’s 1999 national water policy provided guidance to all agencies and institutions 
working directly or indirectly in the water sector to improve the country’s water resource 
management system. A national policy and plan adopted in 2004 provided guidelines for 
implementing an arsenic mitigation program countrywide. A 2004 national water management 
plan provided an operational framework for the central and local governments and other 
stakeholders to implement activities and projects in the sector at both local and central levels.  
 
4. The 2004 framework set a target of 100% water supply system coverage in the country 
by 2015. Based on a review, the government extended the target date in 2015 to 2020.  ADB 
partnered with the government and DWASA in the ongoing 2007 program to pursue this goal. 
ADB is processing a new loan of $275 million for the proposed project to further improve water 
supply services in Dhaka. The improved services will provide benefits in terms of public health, 
human capital development, environmental protection, and stronger resource management.  
 
 
 

                                                
1
  Bangladesh Bank. 2015. Annual Report 2013–2014. https://www.bb.org.bd/pub/publictn.php (accessed 15 May 

2016) 
2
  ADB. 2007. Report and Recommendation of the President to the Board of Directors: Proposed Loans and 

Technical Assistance Grant to the People’s Republic of Bangladesh for the Dhaka Water Supply Sector 
Development Program. Manila. 
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C. Project Rationale 

5. The combination of inadequate investments in improving the existing water supply 
services in Dhaka and rapid population growth would leave more and more of the city’s people 
without this essential service and have an adverse long-term impact on their health and well-
being. The project will aim to improve the water supply system’s operational efficiency by 
rehabilitating the network and reducing nonrevenue water reduction. It will address the market 
failure by helping the government exercise its basic functions of allocating resources to help 
provide citizens with their basic needs and distributing resources to support inclusive economic 
growth that will give people livelihoods and adequate standards of living.    
 
D. Analysis of Least Costs  

6. The project will help improve the water distribution network in Dhaka mainly by 
establishing DMAs. DWASA carefully prepared estimates for the subcomponents after arriving 
at the least-cost options by comparing alternative solutions. In the cases of water supply 
network improvements and the reduction of nonrevenue water reduction, it considered the 
number and size of DMAs, various pipe materials, and different construction methods (i.e., open 
cut vs. trenchless). The comparison study showed that the proposed subcomponents are the 
most economical option in terms of scale, materials, technology, and schedule. 
 
E. Economic Risks 

7. DWASA has a mandate to increase the water tariff by 5% a year. Any increase beyond 
that requires the national government’s approval. Dhaka’s high population growth will sustain 
the demand for the water supply service. DWASA’s financials show that the revenue from the 
current tariffs will not cover its operation and maintenance costs and other expenditures 
sustainably. DWASA has asked the government to approve an increase in the tariff to the level 
required for its financial sustainability, and consultations are continuing. The government should 
ensure that DWASA has sufficient funds to cover its costs to be able to meet the population’s 
needs for water either in terms of volume or quality.  
 
F. Demand Analysis 

8. Current water supply demand in the areas covered by the project is 672 million liters per 
day (MLD), but only 583 MLD is available for distribution. Demand will increase to 821 MLD in 
2021, while actual availability will continue to be reduced by falling yields from deep tube wells 
(DTW) and rising losses through nonrevenue water. The project will help to raise the available 
water supply to 800 MLD per day mainly by reducing nonrevenue water.  
 
G. Willingness to Pay 

9. The 2015 DWASA’s survey showed that about 77% of  the  connected  households  
were willing to pay an additional monthly tariff of more than Tk50 for improved service.3 The 
survey indicated an average willingness-to-pay per household of Tk10.9 per cubic meter (m3) if 
service quality improved. The current tariff is Tk8.09 per m3. However, this result will have its 
own limitation as it is only a response without a proper statistical approach to test the response. 
 

                                                
3
  DWASA. 2015. Dhaka Water Supply Sector Development Project. Report on Citizen Report Card (CRC) Follow Up 

Survey. Dhaka. 
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H. Government Capacity 

10. The government had implemented several ADB-funded water projects. 4  DWASA is 
implementing the 2007 program and the Dhaka Environmentally Sustainable Water Supply 
Project. The government and DWASA have also carried out several programs with other 
international development partners in the water sector. They developed adequate capacity to 
manage projects.  
 
I. Economic Analysis of Projects 

11. The economic analysis covered two components under the project: (i) establishment of 
and capacity enhancement for new DMAs (component 1), and (ii) additional financing to 
complete civil work of DMAs under the 2007 program (component 2). The analysis was 
conducted in accordance with ADB’s guidelines for the economic analysis of projects in general5 
and of water supply projects in particular. 6 The economic analysis assessed the economic 
viability of both components in terms of economic internal rate of return (EIRR) and economic 
net present value.  
 
12. All costs were based on 2016 costs and converted at an exchange rate of $1 = Tk78. 
The general assumptions used in the analysis including the following: 

(i) The economic costs of capital works and annual operation and maintenance 
were calculated from the financial cost estimates. They were later adjusted to 
allow for transfer payments and to correct for any market distortions. 
(a) For component 2, the disbursed project costs during 2008–2015 under 

the 2007 program were restated as 2016 costs with suitable inflation-
based indexing. The additional financing of $52.5 million was added to 
arrive at the total project cost.  

(b) Price contingencies, financial charges, and taxes and duties were 
excluded in the calculation of the EIRR. Physical contingencies were 
included because they represent real consumption of resources. 

(c) All costs were valued using the domestic price numeraire. Tradable inputs 
were adjusted by the shadow exchange rate factor of 1.003, while 
unskilled labor was adjusted by a conversion factor of 0.75 of the market 
wage rate to estimate the shadow wage rate. 

(d) The economic opportunity cost of capital (EOCC) was assumed at 12% in 
real terms. If a component’s EIRR exceeded the EOCC, it was 
considered to be economically viable. 

(e) The analysis for component 1 was conducted for 2016–2045, including 5 
years of construction and 25 years of operation upon completion of 
construction. For component 2, the costs already incurred during 2008–
2015 were fixed to the year 2016 by using an inflation-based index along 
with the balance existing loan and additional financing to 2016. 
Additionally, a 25-year period from 2017 was considered. 

                                                
4
  ADB. 1982. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of Bangladesh for the District Towns Water Supply Project Manila; ADB. 1993. Report and 
Recommendation of the President to the Board of Directors on a Proposed Loan and Technical Assistance Grants 
to the People’s Republic of Bangladesh for the Second Water Supply and Sanitation Project Manila; ADB. 2006. 
Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the People’s 
Republic of Bangladesh for the Secondary Towns Water Supply and Sanitation Sector Project. Manila.   

5
  ADB. 1997. Guidelines for Economic Analysis of Projects. Manila.  

6
  ADB. 1999. Handbook for the Economic Analysis of Water Supply Projects. Manila. 
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(ii) The specific assumptions were the following: 
(a) The total population of the project area was estimated for 2015 using the 

available and proposed house connections. It was projected to grow 3% 
annually. 

(b) The annual production of water was estimated from the available deep 
tube wells and their average yield. 

(c) The rate of nonrevenue water was estimated at 30% in 2015. Component 
1 aims to bring this down to 10% in 2021. It was projected at 15% for 
component 2 in 2017.  

(d) Water tariff increases were assumed to increase by 5% per year (para. 
7). The tariff in 2015–2016 was Tk8.09 per m3 for domestic users, which 
accounted for an 82% share of revenues, and Tk26.94 per m3 for 
nondomestic users (18% share).  

  
13. Project benefits. By reducing nonrevenue water and rehabilitating deep tube wells, the 
project  will help DWASA increase per capita water supplies to the level of required consumer 
demand. 7  The analysis considered this an incremental benefit. Because the available 
willingness-to-pay data did not meet statistical validation requirements, the incremental benefit 
was estimated using the average of the tariff rate and the average incremental economic cost. 
 
14. The proposed project will also improve the quality of water supplied and thus address 
existing water quality problems. Accordingly, the analysis considered resource and health cost 
savings as nonincremental benefits. These benefits were (i) savings in costs now incurred to 
purify water by boiling and filtration and to purchase bottled water;8 (ii) savings in the cost of 
water purchased from vendors;9 (iii) savings in the cost of energy now used by households that 
employ suction pumps to draw more water from the DWASA pipes;10 and (iv) savings in health 
care costs that will be avoided through a reduction in the incidence of waterborne diseases.11 
Table 1 shows the details of project cost. 
 

Table 1: Details of Project Cost  
($ million) 

Particulars Project Cost Economic Cost Construction Period Operation Start Year 

Component 1 355.5 232.9 2016–2020 2021 

Component 2 265.2 209.0 2008–2016 2017 

Notes:  
1. All costs are based on mid-2016 prices (base year). 
2. Component 2 includes the additional financing of $52.5 million. 
3. For analysis of component 2, the actual spent costs during the 2008–2015 were restated as 2016 costs.  
Source: Asian Development Bank estimates. 

                                                
7
 The analysis considered the required demand to be 60 liters per capita per day (lpcd) for people living below 

poverty line and 160 lpcd for people living above the poverty line and used a weighted average of 146 lpcd.   
8
  In 2015, 970,000 households spent about Tk1,602 million on water purification processes to improve the existing 

water supply. This will be avoided due to water quality improvements planned under the proposed project. With a 
3% annual growth rate in the number of households in Dhaka and an average unit cost per household for 
purification of Tk2,065, the analysis estimated that this benefit would amount to Tk2,164 million in 2021. Estimated 
financial benefits were converted into economic benefits using the standard conversion factor of 0.8 

9
  The analysis estimated that 120,000 households spent Tk129 million in 2015 to purchase water during water 

shortages. This will be avoided by the improvements in supply services under the proposed project. An average 
household annual expenditure on water purchases of Tk1,295 was used to estimate the value of this benefit, along 
with the projected 3% annual growth in the numbers of households.  

10
 The analysis determined that 240,000 households had to use suction pumps to deal with their water shortages 
during 2015, incurring costs of about Tk445 million for energy charges. Annual average spending on this was 
estimated to be Tk2,280 per household.   
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15. Economic feasibility results. The evaluation has found both components to be 
economically viable, with EIRR values calculated to exceed the EOCC. The results of the 
sensitivity analysis for both components were also satisfactory, except under the scenario 
considered under which all downside risks were combined, i.e.: (i) a capital cost overrun of 
20%, (ii) an overrun in operation and management costs of 20%, (iii) a decline in estimated 
benefits of 20%, and (iv) a 1-year delay.  
 

Table 2: Economic and Sensitivity Analysis 

Scenario 

Component 1 Component 2 

EIRR 
ENPV 

($ million) 

Switching 
Value EIRR 

ENPV 

($ million) 

Switching 
Value 

Base case 15.4%   60.2 
 

 16.0% 53.9 
 

Capital cost (+20%) 13.3%   25.7   34.9%  13.0% 16.6   28.9% 
O&M cost (+20%) 14.8%   49.2 109.9%  15.6% 48.5 198.5% 
Benefit (–20%) 12.2%   2.7   20.9%   12.0%   0.4   20.1% 
1-year delay  15.2% 48.6 

 
  15.9% 45.8  

Combination    9.4% (42.1)       9.1% (39.6)  
EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and maintenance.  
Source: Asian Development Bank estimates. 

 
J. Distribution Analysis  

16. Distributional analysis led to a calculation of the poverty impact ratio, i.e., the proportion 
of project net benefits accruing to the poor. Taking into account the incremental benefits and 
nonincremental benefits of the project, the analysis estimated that about 16% for component 1 
and 17% of component 2 will accrue to the poor.   

                                                                                                                                                       


