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ECONOMIC ANALYSIS  
 
A. Introduction 
 
1. This economic analysis updates the analysis undertaken during original (2019) appraisal. 
The economic analysis was conducted in accordance with the Asian Development Bank (ADB) 
guidelines, including the Guidelines for the Economic Analysis of Projects.1 All economic costs 
and benefits are expressed in constant 2021 terms. Values are presented in United States dollars 
to allow direct comparison to the original appraisal. Because the activities to be funded by the 
proposed additional financing will be closely linked to those under the current project, the entire 
project is re-evaluated. 
 
2. The Urban Water Supply and Sanitation Sector Project (UWSSSP) will strengthen water 
supply and sanitation services to the residents of the Greater Honiara Area (GHA) and provincial 
centers. The project comprises the following outputs: (i) continuous, safe, and climate resilient 
urban water supply ensured; (ii) urban sanitation services are effective, efficient, and safe in GHA; 
(iii) enhanced and sustained awareness and behaviors of hygiene and water conservation in GHA 
and five towns; (iv) Solomon Islands Water Authority (SIWA) is financially and technically 
sustainable, which provides both water and sanitation services. The proposed additional financing 
adds a fifth output: (v) management of Honiara‘s drinking water source area strengthened to build 
resilience to climate change. 

 
3. The water supply component will improve access and quality of safe water supply services 
in Honiara and provincial centers. Planned investments include: in Honiara, (i) rehabilitation and 
expansion of water production and treatment systems (including improved climate resilience), (ii) 
installation of water supply mains to expand and rehabilitate the water supply system, (iii) 
additional water storage capacity, (iv) expanding the water supply network to an additional 6,900 
households in unserved areas, and (v) leak detection and pipeline repairs to reduce nonrevenue 
water; in Auki, Noro and Tulagi, (vi) rehabilitation and expansion of the existing water supply 
systems; and in Munda and Gizo, (vii) development of a new water supply system. 

 
4. The additional financing will allow design enhancements to the Kongulai water treatment 
plant (WTP) to improve tolerance to inflow turbidity and will support watershed preservation and 
restoration activities. These activities will prevent Kongulai WTP shutdowns at times of high 
turbidity inflows. Shutdowns would otherwise become increasingly common as high rainfall events 
become more frequent with climate change.  

 
5. The sanitation component will improve quality and efficiency of sewerage and sanitation 
services in Honiara. Activities financed under this component include: (i) the design, construction, 
operation and maintenance of a septage treatment facility; (ii) the improvement of the septage 
management institutional and regulatory framework; and (iii) the rehabilitation and upgrade of 
sewerage systems, including sewer mains, pumping stations and submarine outfalls. 
 
B. Sector Context and Demand Analysis 
 
6. Urban development context. The population of the Solomon Islands is currently 
estimated at 721,455 and about 18% of the population (130,000) live in GHA.2 Based on medium 
growth projections, the GHA population is expected to surpass 300,000 within the next 30 years. 

 
1 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
2 Government of Solomon Islands, National Statistics Office, 2021 estimates. 

https://lnadbg4.adb.org/sec0066p.nsf/RRPs/51271-003-2?OpenDocument
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With the expected rapid urban growth, urban development in the Solomon Islands presents a 
number of challenges, which include rapid expansion of informal settlements and decreasing 
rates of access to urban services. 3 
 
7. Water supply services. The SIWA is a state-owned enterprise, and currently delivers 
water supply services to approximately 80,000 people in four urban centers, Auki, Honiara, Noro, 
and Tulagi. At appraisal, 8,000 households and 880 commercial customers in the GHA were 
connected to SIWA’s supply network. This has risen to 11,400 households and 1,000 commercial 
customers as at May 2021.  Raw water production capacity in the GHA, from a combination of 
bores and springs, was 32.5 million liters per day (ML/day). In 2019, 62% of this was lost as 
nonrevenue water (NRW) from physical leakage, meter under-measurement and illegal 
connections. NRW has reduced to 59% as at May 2021. 
 
8. Sanitation services. The Honiara sewerage network services approximately 1,000 
customers and comprises 13 discrete gravity collection systems, of which 11 discharge to ocean 
outfalls and 2 discharge to river outfalls. There is no sewage treatment prior to discharge to the 
outfalls, except for the Rove, Tuvaruhu and Vara Creek sewerage systems. The Point Cruz and 
King George sewerage pumping stations suffer from repeated breakdowns, surcharge and 
overflows. These present a risk to public health and give rise to frequent complaints from the 
public about odor, pollution, and inconvenience. All outfalls have been damaged on or above the 
shoreline. Raw sewage is often discharged to beaches creating a health risk to the public and 
odor complaints. 
 
9. Waterborne diseases. The Solomon Islands have a high incidence of waterborne 
diseases. Diarrheal diseases are the sixth most common cause of deaths in the Solomon Islands, 
accounting for 4.1% of deaths.4 At appraisal, the high incidence of waterborne diseases was 
attributed to limited access to safe water and improved sanitation, and poor hygiene awareness 
and behaviors.  
 
C. Cost-Benefit Analysis 
 
10. Assumptions. The economic costs of capital works were updated to reflect cost estimates 
at May 2021 and to include activities funded by the additional financing. The economic cost of all 
outputs was included in the analysis.  Operation and maintenance (O&M) assumptions from the 
original appraisal were largely retained. For water supply assets, incremental annual fixed 
maintenance costs are assumed to be 0.6% of capital costs (approximately $0.5 million per 
annum). Variable operating costs consist of electricity for pumping and chemicals for water 
treatment. The cost of electricity to SIWA (currently $0.70/kWh) was updated to reflect the 
outcomes of a 2021 Solomon Power tariff review. The cost of chlorination was assumed to be 
$0.08/kL. For sanitation assets, incremental operating and maintenance costs are directly 
estimated at $0.3 million per annum.  
 
11. The estimated costs and benefits of the project components were converted to their 
economic prices using the domestic price numeraire, which adjusts traded inputs valued at border 
prices to equivalent domestic values using a shadow exchange rate factor (SERF) of 1.045.5 As 

 
3  Based on the 2009 Census data, 2012/13 Household Income and Expenditure Survey data, and 2015 Pacific Water 

and Wastewater Association benchmarking database.  
4  2014 World Health Organization statistics. 
5  ADB. 2019. Report and Recommendation of the President to the Board of Directors: Proposed Loan, Grant, and 

Administration of Grant to the Solomon Islands for the Urban Water Supply and Sanitation Sector Project. Economic 
Analysis (accessible from the list of linked documents in Appendix 2). Manila. 
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there is high underemployment of unskilled labor (but not of skilled labor) in the Solomon Islands, 
shadow wage rate factors (SWRFs) of 0.8 and 1.0 were applied to unskilled and skilled local 
labor, respectively (footnote 5). Price contingencies, financial charges, and taxes and duties were 
excluded. Annual costs and benefits are evaluated over a 31-year period (2020–2050), allowing 
for an 8-year construction period, followed by a benefit period of 23 years.6 No residual value was 
considered. 
 
12. Water supply subproject. Benefits of increased supply capacity, improved reliability and 
expanded access to water supply are additional reticulated water consumption. The impact of 
additional financing is to further increase the aggregate water supply (by decreasing the number 
of days of water treatment plant shutdown). To value the benefits, the additional reticulated water 
consumption was segregated into non-incremental and incremental components. The non-
incremental portion was valued at $0.75 per household per day of reticulated supply, being the 
estimated water collection time saving per household (retained from the original analysis). The 
incremental portion was valued using the water supply tariff as a proxy for willingness to pay.7 
The forecast tariff was updated to reflect the conclusions of a 2021 tariff study.  
 
13. Sanitation subproject. Consistent with the original appraisal, benefits to new users of 
reticulated sanitation were estimated using time savings.8 The sanitation subproject will help to 
protect public health by reducing human contact with sewage the Mataniko River and the Honiara 
foreshore areas, where it is presently being discharged. This updated economic analysis 
estimates health benefits by estimating reduced Disability Adjusted Life Years (DALYs), i.e., years 
lost to ill-health, disability, or early death.9 A reduction in one DALY was conservatively valued at 
one times gross national income (GNI) per capita.10 In the absence of specific DALY and GNI 
data for the GHA, data for Solomon Islands was used.11 For customers that will be connected to 
the sewer network under UWSSSP, a 40% reduction in diarrhea illness is assumed. In addition, 
the UWSSSP is expected to reduce diarrhea illness throughout the adjacent community; a 10% 
reduction in diarrhea illness is assumed. 
 
14. Economic rate of return. The estimated EIRR and economic net present value (ENPV) 
for each subproject and overall project is set out in Table 4. The estimated EIRR for water supply 
subproject (including the additional financing investment) is 15.6%. This is higher than the hurdle 
rate of 9.0%, indicating that the water supply subproject is economically viable. The estimated 
EIRR for the sanitation subproject is 3.6%, indicating that the subproject is not economically viable 
on a stand-alone basis, based on the subset of benefits that were valued. The estimated EIRR 
for the overall project is 14.0%.  
 
D. Sensitivity Analysis 
 
15. The sensitivity analysis for the water supply subproject (Table 1), sanitation subproject 
(Table 2) and the overall project (Table 3) is set out below.  The water supply project remains 

 
6  Some benefits are realized before the end of the construction period.   
7  Values used for 2021 are $1.45/kL for domestic customers and $4.35/kL for non-domestic customers. 
8  The benefit of time savings was calculated as 0.75 hours per person per day, valued at the minimum wage rate of 

4.00 Solomon Island dollars per hour. 
9  Health benefits are applied to the sewerage system subprojects. In practice, some of the expected health benefits 

will be created by water system subprojects. It was not possible to disaggregate benefits between subprojects.  
10 L. Robinson et al. 2017. Understanding and improving the one and three times GDP per capita cost-effectiveness 

thresholds. Health Policy and Planning. 32. pp 141–145. 
11 DALY data from: Disease burden by Cause, Age, Sex, by Country and by Region, 2000-2019. Geneva, World Health 

Organization; 2020. Only DALYs from diarrheal disease was used. Gross national income per capita data from: ADB. 
2020. Asian Development Outlook 2020.  
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economically viable across the range of adverse changes in costs and benefits modelled, 
including a combination of higher costs and lower benefits.  The project EIRR is most sensitive to 
a change in the modelled benefits.  It is unlikely that willingness to pay, which makes up the 
largest portion of benefit, is 35% lower than the estimated value (the tariff is a lower bound 
estimate).  Therefore, the most significant risk appears to be that the project reaches fewer 
households than was forecast or fails to achieve NRW reduction targets.  
 

Table 1: Water Supply Subproject Sensitivity Analysis 

Sensitivity Parameter  
  

Variation 
EIRR ENPV Switching 

Value  (%) ($ million) 

  Base case  15.6  31.4    

1 Project capital costs +20% 12.8  21.2  +65% 

2 Project O&M costs +20% 15.6  30.9  +1400% 

3 Project benefits -20% 12.0  13.9  -35% 

4 NRW reduction achieved -10% points  14.0 21.2 N/A 

5 Combined 1 + 2 + 3 
 9.6  3.2    

EIRR = economic internal rate of return, ENPV = economic net present value, N/A = not applicable, NRW = 
nonrevenue water, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 

Table 2: Sanitation Subproject Sensitivity Analysis 

Sensitivity Parameter  
  

Variation 
EIRR ENPV Switching 

Value  (%) ($ million) 

  Base case  3.8  (3.9)   

1 Project capital costs +20% 2.3  (6.0) N/A 

2 Project O&M costs +20% 3.2  (4.4) N/A 

3 Project benefits -20% 1.3  (5.6) N/A 

4 Health benefits to wider community -100% 3.8 (4.0) N/A 

5 Combined 1 + 2 + 3 
 (0.7) (8.0)   

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, N/A = not 
applicable, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 

Table 3: Overall Project Sensitivity Analysis 

Sensitivity Parameter  
  

Variation 
EIRR ENPV Switching 

Value   (%) ($ million) 

  Base case  14.0  27.4    

1 Project capital costs +20% 11.4  15.2  +45% 

2 Project O&M costs +20% 13.9  26.6  +650% 

3 Project benefits -20% 10.6  8.3  -30% 

4 Combined 1 + 2 + 3 
 8.2  (4.8)   

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation 
and maintenance. 
Source: Asian Development Bank estimates. 
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Table 4: EIRR Calculation 

Year 

  Water Supply Subproject   Sanitation Subproject   
Total 

Project 
Net 

Benefit 

  Benefits   Costs   

Net 
Benefit 

  

Non-Incr 
Benefits 

  Costs   

Net 
Benefit 

  

  Incr Non-Incr   
Original 
Project 
Capital 

Additional 
Financing 

Capital 
O&M       

Original 
Project 
Capital 

O&M     

2020   0  0    6,244  0  0    (6,244)   0    187  0    (187)   (6,431) 

2021   1,484  399    8,596  0  (354)   (6,360)   270    450  4    (184)   (6,543) 

2022   2,454  635    15,824  436  (346)   (12,825)   376    3,025  12    (2,661)   (15,486) 

2023   3,869  896    15,375  924  (216)   (11,318)   565    4,726  71    (4,232)   (15,549) 

2024   5,301  1,167    14,211  1,081  (77)   (8,746)   746    2,864  164    (2,283)   (11,029) 

2025   6,642  1,448    4,292  556  (7)   3,249    792    1,460  222    (890)   2,359  

2026   7,971  1,738    4,924  556  80    4,149    834    1,434  252    (852)   3,297  

2027   9,420  2,047    1,576  278  170    9,444    877    717  282    (122)   9,322  

2028   9,725  2,049    0  0  234    11,540    918    0  297    621    12,161  

2029   10,012  2,051    0  0  299    11,764    957    0  297    659    12,423  

2030   10,283  2,053    0  0  366    11,970    993    0  297    696    12,666  

…   … …    …  …  …    …    …    …  …   …    …  

2045   9,301  2,088    0  0  852    10,538    1,310    0  297    1,013    11,551  

2046   9,056  2,091    0  0  854    10,293    1,322    0  297    1,024    11,317  

2047   8,818  2,093    0  0  856    10,055    1,333    0  297    1,035    11,091  

2048   8,587  2,096    0  0  859    9,825    1,343    0  297    1,046    10,871  

2049   8,363  2,099    0  0  861    9,601    1,353    0  297    1,056    10,657  

2050   8,146  2,102    0  0  863    9,384    1,362    0  297    1,065    10,449  

EIRR                 15.6%             3.8%   14.0% 

ENPV                 31,361              (3,949)   27,412  

( ) = negative, Incr = incremental, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and maintenance. 
Selected years shown for brevity. 
Source: Asian Development Bank estimates 
 
 


