
Local Government Enhancement Sector Project-Additional Financing (RRP SRI 42459) 

ECONOMIC ANALYSIS 
 

A. Introduction 

1. The Government of Sri Lanka focuses on balanced regional development through a policy-
based approach that addresses current local service deficiencies. In response to the need to 
improve basic infrastructure and services in less-developed areas, the Asian Development Bank 
(ADB) approved the Local Government Infrastructure Improvement Project in 2005.1 This was 
followed by the ongoing Local Government Enhancement Sector Project (approved in 2011),2 with 
reform-based local infrastructure development in 108 Pradeshiya Sabhas (local authorities). 

 
2. In the country’s dry zones, particularly the North Central, Central, Eastern, North Western, 
and Uva provinces, chronic kidney disease (CKD) of unknown etiology is becoming a major public 
health threat, with drinking water quality considered one of the main causes.3 The government has 
accorded the issue top priority, and established a presidential task force on CKD prevention in 
2015. Among various measures to address the issue, the government requested additional 
financing from ADB to scale up the ongoing project, mainly to support the improvement of water 
supply systems in CKD-affected areas.  

 
3. The proposed additional financing with a total investment of $67.8 million will have three 
components; (i) improvement of water supply systems in CKD-affected areas, including the 
development of about 30 schemes, consisting of development of new water supply systems and 
expansion of existing systems; (ii) local infrastructure and basic service delivery improved in 29 
Pradeshiya Sabhas (located in five provinces), which have not received support under the ongoing 
project; and (iii) advancement of policy reforms in local governments, and strengthening of their 
capacity. 

 
4. Under the sector loan modality, the government, with the support of the National Water 
Supply and Drainage Board (NWSDB) and project management unit, identified the water supply 
subprojects under output 1. However, the subprojects to be implemented and operated by the 29 
beneficiary Pradeshiya Sabhas under output 2 have not yet been finalized. For this reason, two 
water supply subprojects under output 1, selected by the Ministry of Provincial Councils and Local 
Government (MPCLG) and with differing improvement proposals, have been subjected to 
economic analysis on a sample basis. 

 
B. Project Rationale 

5. Rationale for government intervention. The government intervention under the proposed 
additional financing will enable reforms and provision of basic environmental services and 
infrastructure that will promote growth in emerging local authorities. This intervention (i) involves a 
natural monopoly (e.g. piped water supply and sewerage); (ii) involves public goods (e.g. roads 
and drainage); and (iii) requires integrated, coordinated management, due to externalities and 
sector interdependence (e.g. water supply and sewerage). 

                                                
1   ADB. 2005. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the Democratic 

Socialist Republic of Sri Lanka for the Local Government Infrastructure Improvement Project. Manila.  
2   ADB. 2011. Report and Recommendation of the President to the Board of Directors: Proposed Loan and Technical 

Assistance Grant to the Democratic Socialist Republic of Sri Lanka for the Local Government Enhancement Sector Project.  
Manila. 

3  There are many hypotheses about the cause of CKD, but fluoride, excess hardness, and the presence of arsenic, cadmium, 
or other heavy metals in drinking water are considered major causes. World Health Organization studies indicate that 
improving water quality and supply is one solution that may reduce the burden of heavy metals in residents’ bodies, and 
address the possible roles of fluoride, hardness, calcium and sodium. Provision of clean water through construction of a piped 
network and central treatment facilities is the safest and most effective long-term solution to address the issue. 

http://www.adb.org/Documents/RRPs/?id=42459-014-3
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6. Government capacity. The local authorities may lack the capacity to implement and 
manage the project without support from provincial councils. To supplement local-level capacity, 
the existing project management unit that manages the ongoing project is being used. The national 
and provincial governments have experience in implementing multilaterally funded projects—
including ADB-funded projects such as the completed Local Government Infrastructure 
Improvement Project (footnote 1) and the ongoing project—which demonstrates sufficient capacity 
to implement the proposed additional financing. 

 
7. Least-cost analysis. The water supply subprojects in the CKD-affected areas (output 1) 
will be the major component of the project, accounting for 78.2% of the project cost. Extension of 
the existing water supply schemes managed by NWSDB is a cost-effective option to provide safe 
drinking water in most cases. The least-cost approach, in conformity with the technical 
requirements, was adopted when selecting between options (e.g., choosing appropriate pipe 
materials for distribution networks, designing a distribution network with equal pressure, and 
selecting pumps). NWSDB technical expertise will be engaged in designing and supporting 
implementation and operation of the water supply subprojects developed under output 1 in a cost-
effective manner. Similarly, the subprojects under output 2 will be screened using selection criteria 
approved by MPCLG and design parameters for smooth implementation. During this screening 
process, the least-cost analysis will be one of the main selection criteria. 

 
8. Economic risks. The financial sustainability of the subprojects under outputs 1 & 2 is an 
identified risk, as the required tariff and tax revisions may be delayed. The project will provide 
capacity building assistance and support for public awareness campaigns and/or consultation to 
mitigate this risk. The existing practice of cross-subsidies among user groups and subprojects will 
help mitigate risks related to financial sustainability. 

 
9. Government commitment. The government’s commitment is indicated by its willingness to 
provide grant financing to provincial councils to improve water supply schemes in CKD areas, while 
reforms proposed by local authorities, including tariff revisions during implementation, are 
indicative of their commitment. 

 
C. Economic Analyses of Sample Subprojects 

10. The economic analysis was conducted in accordance with ADB guidelines, including 
Guidelines for the Economic Analysis of the Projects and Guidelines (1997) and the Economic 
Analysis of Water Supply Projects (1998). The economic analysis assessed the economic viability 
in terms of the economic internal rate of return (EIRR) and the economic net present value (ENPV) 
for two sample water supply subprojects under output 1 with the following assumptions: (i) General 
assumptions: (a) all costs are based on 2016 prices and converted at $1 = SLRs145; (b) price 
contingencies, financial charges, and taxes and duties are excluded in the EIRR calculation, but 
physical contingencies are included; (c) all costs are valued using the domestic price numeraire; 
tradable inputs are adjusted by the shadow exchange rate factor of 1.03,4 while unskilled labor is 
adjusted by a conversion factor of 0.82 of the market wage rate to estimate the shadow wage rate 

                                                
4       Shadow Exchange Rate Factor  

Details 2006 2007 2008 2009 2010 2011 2012 

Gov’t exports  7,03,434 8,48,643 8,85,998 8,18,160 9,37,728 11,07,601 11,71,468 
Gov’t imports  10,13,132 12,56,166 15,22,470 11,22,364 13,85,921 21,11,610 22,61,365 
Gov’t Customs Duties –  52,661 55,987 63,844 79,560 64,163 75,973 2,16,672 
SCF 0.970 0.974 0.974 0.961 0.973 0.977 0.941 
SERF 1.03 1.03 1.03 1.04 1.03 1.02 1.06 

    Gov’t = government, SCF = standard conversion factor, SERF = shadow exchange rate factor.  
 Note: calculation method based on ADB. 2004. Shadow Exchange Rate for Project Economic Analysis. ERD Technical Note 

Series No. 11. Manila. Average from 2006–2012 was 1.03. 
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(SWRF);5 and (d) the analysis was conducted from 2016 to 2042, including 2 years of construction 
(2016-2017), and a 25-year operational period upon completion of construction; and (ii) Specific 
assumptions: (a) the total population for subprojects was estimated for 2016 using the available 
house connections and further projected with an annual growth rate of 0.9%; (b) annual production 
of water was adopted from the detailed project reports; (c) applicable water tariff rates followed by 
NWSDB are adopted, with an increase of 25% once every 3 years; and (d) for additional water 
diverted from surface water to the subprojects, the opportunity cost of lost annual agricultural 
production is considered to be a negative benefit (–$0.12 million for Bendiwawa and –$0.12 million 
for Minneriya). 

 
Table 1: Project Cost for Two Sample Subprojects 

Subprojects 

Capital Cost ($ million) Annual O&M Cost ($ million) Project Period 

Project 
Cost Economic Cost 

Project 
Cost 

Economic 
Cost Implementation O&M 

Bendiwewa 0.541 0.438 0.011 0.009 2016-2017 2018–2042 

Minneriya 0.449 0.353 0.066 0.057 2016-2017 2018–2042 
O&M = operation and maintenance 
Source: Asian Development Bank estimates. 

 

D. Water Supply Extension Project (Bendiwewa) 

11. The proposed subproject is for extension of pipelines to Thambalaweva and three more 
settlements. The beneficiaries are 5,710 persons living in 1,428 households in 2018 (the first year 
of operations), 0.65% of whom are assumed to be CKD patients. Present daily per capita water 
consumption in liters (lpcd) of 80 liters from other sources will be replaced with 125 liters of piped 
water, totaling 0.71 million liters per day (lpd) in 2018 under the subproject. The resource cost 
spent for 80 lpcd of replaced water in the without project scenario is treated as a savings under 
non-incremental benefits. The additional water above the present consumption of 80 lpcd up to the 
proposed supply of 125 lpcd is treated as an incremental benefit. 

 
Table 2: Economic Benefits of the Water Supply Extension  

Benefit Assumptions Benefits 

A. Non-Incremental Benefits (millions) 

  a. Time savings to collect water (i)  Time savings per day per household (HH): 11 minutes 
(ii) Value of time: SLRs37.76 per hour

a
 

$0.5  
 

  b. Savings in health costs  Average annual HH health expenditure savings: SLRs4,530  $1.2  
  c. Cost savings replaced from vendors Average annual HH cost of purchased water: SLRs1,095

b
  $0.3  

  d. Savings in water purification cost in 
terms of boiling and filtration 

(i)  Annual HH cost on energy for water purification: SLRs1,825 
(ii) Proportion of HHs using purification process: 25% 

$0.1  
 

B. Incremental Benefits  

  a. Average unit cost for incremental  
benefit (SLR/ cubic meter)  

Updating available (2011) Local Government Infrastructure 
Improvement Project water treatment plant information in the 
project region to 2016: SLRs15.18 

$0.3  

a  
SLRs1,132.83 (average daily per capita income) / 9 (working hours per day) x 30% (time value for non-working hours for water 
collection) 

b 
1.5 liters x 4 persons x 365 days x 25% of households purchasing water x SLRs2/1.5 liters. 

Source: Asian Development Bank estimates.  

 

12. The economic analysis shows the proposed subproject to be economically viable, with a 
calculated EIRR exceeding the EOCC. The results of the sensitivity analysis are also satisfactory, 
unless all downside risks are combined. 
 
 
 

                                                
5  0.82 (Shadow Wage rate Factor) = SLRs900/d (unskilled labour cost, using practiced labor wage rate paid by contractors to 

unskilled laborers)/SLRs1,100 per day (minimum wages, using the NWSDB. 2015. Schedule of Rates. Colombo. 
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Table 3: Economic Internal Rate of Return and Sensitivity Analysis 
Item EIRR ENPV ($ million) Switching Value 

Base Case 16.4% 0.12  
Construction Cost increase (+20%) 13.6% 0.05   34.7% 
O&M Cost increase (+20%) 16.0% 0.11 210.4% 
Benefit decrease (–20%) 12.6% 0.02   22.9% 
Delay in operation by one year 16.3% 0.11  
All Combined   9.7% (0.06)   

( ) = negative, EIRR = economic internal rate or return, ENPV = economic net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates.  

 

E. Water Treatment Plant Capacity Enhancement Project (Minneriya) 

13. The proposed subproject is to increase treatment capacity from 6,000 m3 to 13,500 m3 per 
day to meet demand. Beneficiaries will be 52,810 persons in 13,203 households (as of 2018, the 
first year of operations), of which 1.62% are estimated to be CKD patients. In 2015 the present 
water supply delivered 72 lpcd, or a total of 3.7 million lpd; this will increase to 125 lpcd and 6.6 
million lpd in 2018. Without the project, it is estimated that increasing nonrevenue water, treatment 
capacity constraints (6,000,000 lpd), and an increasing population will cause the available water 
supply to decrease, from 72 lpcd (2015) to 46 lpcd (2025), with an average of 54 lpcd during the 
analysis period. Accordingly, the additional water from other sources required to meet the present 
consumption of 72 lpcd on an annual basis is considered as a non-incremental benefit, while the 
additional water provided above the current 72 lpcd, and not exceeding the proposed supply of 125 
lpcd, is considered an incremental benefit.  

 
Table 4: Economic Benefits of the Water Treatment Plant Capacity Enhancement 

Benefit Assumptions Benefits 

A. Non-Incremental Benefits   (millions) 

  a. Time savings to collect water (i) Time savings per day per household (HH): 8 minutes 
(ii) Value of time: SLRs37.76 per hour

a
 

$0.9  

  b. Savings in health cost  Average annual HH health expenditure savings: SLRs533  $0.4  
  c. Cost savings replaced from vendors Average annual HH cost of purchased water: SLRs438

b
 $0.3  

  d. Savings in water purification cost in 
terms of boiling and filtration 

(i) Annual HH cost of energy for water purification: SLRs1,825 
(ii) Percentage of HHs using purification process: 10% 

$0.1  

B. Non-Incremental Benefits    

  a. Average unit cost for incremental 
benefit (SLR/cubic meter)  

Updating available 2011 Local Government Infrastructure 
Improvement Project water treatment plant information in the 
project region to 2016: SLRs15.18

c
 

$3.4  

a
  SLRs1,132.83 (average daily per capita income) / 9 (working hours per day) x 30% (of time value  for non-working hours for water 

collection)
 

b  
1.5 liters x 4 persons x 365 days x 10% of households purchasing water x SLRs2/1.5 liters. 

Source: Asian Development Bank estimates. 

 

14. The economic analysis finds the proposed subproject economically viable, with calculated 
EIRR values exceeding the EOCC. The sensitivity analysis results are satisfactory, except when all 
downside risks are combined (Table 5). 

 
Table 5: Economic Internal Rate of Return and Sensitivity Analysis 

Item EIRR ENPV ($ million) Switching Value 

Base Case 23.0% 0.32  
Construction Cost increase (+20%) 19.8% 0.26 109.4% 
O&M Cost increase (+20%) 20.4% 0.24   86.6% 
Benefit decrease (–20%) 16.4% 0.12   32.6% 
Delay in operation by 1 year 22.9% 0.27  
All Combined 11.6% (0.01)   

( ) = negative, EIRR = economic internal rate or return, ENPV = economic net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 

F. Distribution Analysis 
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15. Distributional analysis leads into calculation of the poverty impact ratio i.e., the proportion of 
project net benefits accruing to the poor. The analysis shows that the poverty impact ratio is 19% 
for the Minneriya subproject and 10% for the Bendiwewa subproject. About 7% of Sri Lanka’s 
population currently lives below the poverty line,6 and the proposed additional financing is expected 
to contribute to reducing poverty in the country.  

 
Table 6: Costs and Benefits Streams of Bendiwewa Subproject ($ million) 

 
Year 

Project Benefits Project Costs 

Net 
Benefits 

Non- 
Incremental Incremental 

Opportunity Cost 
for diverted water 

Total 
Benefits 

Capital 
Cost 

O&M 
Cost 

Total 
Costs 

2016 
    

0.09 
 

0.09 (0.09) 

2017 
    

0.35 
 

0.35 (0.35) 

2018 0.08 0.01 (0.00) 0.08 
 

0.01 0.01 0.07 

2020 0.08 0.01 (0.01) 0.08 
 

0.01 0.01 0.07 

2022 0.08 0.01 (0.00) 0.08 
 

0.01 0.01 0.07 

2024 0.08 0.01 (0.01) 0.09 
 

0.01 0.01 0.08 

2026 0.08 0.01 (0.00) 0.09 
 

0.01 0.01 0.08 

2028 0.08 0.01 (0.01) 0.09 
 

0.01  0.01 0.08 

2030 0.08 0.01 (0.00) 0.09 
 

0.01 0.01 0.08 

2032 0.09 0.01 (0.01) 0.09 
 

0.01 0.01 0.08 

2034 0.09 0.01 (0.00) 0.09 
 

0.01  0.01 0.08 

2036 0.09 0.01 (0.01) 0.10 
 

 0.01 0.01 0.09 

2038 0.09 0.01 (0.00) 0.10 
 

0.01 0.01 0.09 

2040 0.09 0.01 (0.01) 0.10 
 

0.01  0.01 0.09 

2042 0.09 0.01 (0.00) 0.10 
 

0.01 0.01 0.09 

Total 2.11 0.27 (0.12) 2.27 0.44 0.24 0.67 1.60 

ENPV 0.50 0.07 (0.03) 0.54 0.36 0.06 0.42 0.12 

EIRR  
      

 16.4% 
( ) = negative, EIRR = economic internal rate of return, ENPV = expected net present value, O&M = operation and maintenance.  
Source: Asian Development Bank estimates. 

 

Table 7: Costs and Benefits Streams of Minneriya Subproject ($ million) 

Year 

Project Benefits Project Costs 

Net 
Benefits 

Non- 
Incremental Incremental 

Opportunity Cost 
for diverted water 

Total 
Benefits 

Capital 
Cost 

O&M 
Cost 

Total 
Costs 

2016 
    

0.07 
 

0.07 (0.07) 

2017 
    

0.28 0.01 0.29 (0.29) 

2018 0.03 0.11 (0.00) 0.13  0.06 0.06 0.17 

2020 0.03 0.11 (0.01) 0.14  0.06 0.06 0.08 

2022 0.04 0.11 (0.00) 0.14  0.06 0.06 0.09 

2024 0.04 0.11 (0.01) 0.15  0.06 0.06 0.09 

2026 0.05 0.11 (0.00) 0.16  0.06 0.06 0.10 

2028 0.06 0.12 (0.01) 0.17  0.06 0.06 0.11 

2030 0.06 0.12 (0.00) 0.18  0.06 0.06 0.12 

2032 0.07 0.12 (0.01) 0.18  0.06 0.06 0.13 

2034 0.07 0.12 (0.00) 0.19  0.06 0.06 0.14 

2036 0.08 0.12 (0.01) 0.20  0.06 0.06 0.14 

2038 0.08 0.13 (0.00) 0.21  0.06 0.06 0.15 

2040 0.09 0.13 (0.01) 0.21  0.06 0.06 0.16 

2042 0.09 0.13 (0.00) 0.22  0.06 0.06 0.16 

Total 1.52 2.97 (0.12) 4.37 0.35 1.43 1.78 2.59 

ENPV 0.29 0.71 (0.03) 0.97 0.29 0.36 0.36 0.32 

EIRR         23.0% 
( ) = negative, EIRR = economic internal rate of return, ENPV = expected net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

                                                
6  The poverty headcount index was 6.7% in 2012-2013, down from 8.9% in 2009-2010. Department of Census and Statistics 

Sri Lanka. 2015. Poverty Indicators Household Income and Expenditure Survey, 2012-2013. Colombo.  


