
South Tarawa Sanitation Improvement Sector Project (RRP KIR 43072) 

ECONOMIC ANALYSIS 
 

A. Context of the Analysis 
 
1. The South Tarawa Sanitation Improvement Sector Project is designed to fund and 
support investment in rehabilitation of the existing sewerage systems and ocean outfalls in the 
three urban areas of South Tarawa (Bairiki, Betio and Bikenibeu) and to provide adequate 
maintenance facilities, thereby improving the environment and public health in those areas. 
Furthermore, the 8-year project provides for sustained implementation of capacity development, 
community engagement, and behavioral change programs.  
 
2. The lack of adequate sanitation poses a public health threat in densely-populated South 
Tarawa through direct human contact with, and consumption of, fecally-contaminated sources of 
groundwater, and shellfish. Reef and lagoon waters are also contaminated and contribute to 
infections among those who use the waters for ablution, recreation, and fishing due to the 
dilapidated state of sewerage outfalls in the three urban areas. 
 
3. Waterborne diseases (primarily diarrhea and dysentery, but also others such as typhoid 
and septic skin lesions) are prevalent in South Tarawa, and fatalities related to them are 
common. Kiribati has one of the highest infant mortality rates in the world at 46 per 1,000 live 
births, which can in part be attributed to infantile diarrhea. In 2009, in South Tarawa almost one 
person in four was affected by diarrhea or dysentery to the degree that required a visit to a 
health clinic. In addition, a reported four infants and children die of diarrhea there every month. 
This high incidence of dysentery and diarrhea is a gross indicator of potentially more serious 
waterborne diseases such as typhoid and cholera resulting from the pollution of the underlying 
water lenses by human and animal wastes.1

 
  

4. Health officials in South Tarawa are concerned that existing conditions in South Tarawa 
could result in a near-term cholera outbreak, as last occurred in 1977. An outbreak that occurs 
now or in the future, without the project, could be expected to have much more serious 
consequences than the 1977 outbreak (in which there were 494 recorded infections and no 
fatalities) due to the increased population numbers and density, and the rapid transmission of 
contamination through groundwater.2

 

 The present health system is overstretched by, among 
other things, dealing with the high prevalence of diarrhea and dysentery, and would be ill-
equipped to cope with an epidemic of this scale. 

5. This analysis focuses mainly on the potential of the proposed project to reduce mortality 
stemming from water-related illnesses, both in terms of prevented infant deaths from diarrhea 
and in terms of avoidance, or reduction in the severity of, epidemics (cholera). Other benefits, in 
addition to reduction in mortality, are associated with the project and are included in the 
economic assessment. Project benefits are summarized in Table 1. 
 
 
 
 
 
 

                                                
1 Kiribati. South Tarawa Draft Water Supply, Sanitation and Solid Waste Program. Unpublished. 
2 http://www.nationsencyclopedia.com/WorldStats/WHO-cholera-number-deaths.html  and personal communication, 

Director of Hospital Services, Ministry of Health and Medical Services (May 2011). 

http://adb.org/Documents/RRPs/?id=43072-013-3�
http://www.nationsencyclopedia.com/WorldStats/WHO-cholera-number-deaths.html�


2 
 

Table 1: Summary of Economic Benefits 
1. Reduced morbidity (disease) in households  

- Higher quality of life due to less suffering 
- Less burden on other household members caring for the ill 
- Less risk of contagion within the household  

2. Reduced infant and child mortality 
- Avoidance of parental tragedy of child death 
- Avoidance of loss of potential income through premature death 

3. Reduced risk of fatal epidemics 
- Avoidance of loss of national productivity  
- Avoidance of loss of economic support for households  

4. Other benefits 
- Reduction in morbidity from waterborne diseases (e.g., avoiding widespread illness 

associated with a cholera outbreak, and the long-term costs of poor nutrition and reduced 
immunity that result from frequent illness)  

- Improved environment for private sector investment and economic growth (e.g., tourism 
development)  

- Reduction of pollution of reef and lagoon waters, improved productivity, and reduced risk of 
infection by fishers and other users  

- Protecting the public water supply and deferring or possibly eliminating the need for 
expensive supply augmentation (i.e., desalination)  

- Relieving stress on South Tarawa’s health services, thus making more capacity available to 
counter other endemic health threats 

Source: Asian Development Bank. 
 
6. The project provides considerable benefits to Kiribati and the people of South Tarawa by 
reducing the threat of premature deaths of substantial numbers of infants, young children, and 
adults; supporting livelihoods and economic growth; and improving the allocation of health 
sector resources.  
 
B.  Methodology 
 
7. A “with project” scenario is compared directly to a “without project” scenario in order to 
make explicit the benefits of the project and its incremental costs over its lifetime. The project 
operating period is 20 years following full commissioning of the initial sewerage investments in 
2015 (community awareness and capacity development activities, which will help to ensure 
realization of benefits associated with infrastructure investments, will continue to be 
implemented through to 2019). All benefits and costs are expressed in constant 2011 prices on 
an incremental basis. The domestic price numeraire is adopted for tradable inputs, from which 
taxes and duties have been removed. A shadow wage rate for unskilled labor of 90% of the 
market wage rate is applied to the unskilled labor component of the capital and operations and 
maintenance (O&M) costs. Kiribati uses the Australian dollar (A$) as its domestic currency, and 
Australia is the country’s main trading partner. A shadow exchange rate factor of 1.0 (indicating 
no adjustment to the official domestic currency exchange rate with respect to the US dollar or 
other foreign currencies) is adopted for the analysis.  
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C. Project Economic Costs 
 
8. Project economic costs include (i) the initial costs of the urban sewerage and ocean 
outfall rehabilitation works, including procurement of sewer cleaning and maintenance 
equipment, costs for which will be incurred from 2012 to 2014 inclusive; (ii) annual and periodic 
O&M expenditures on the rehabilitated sewer system through its useful life (some O&M 
expenses will begin within the 2012-2014 construction period); and (iii) consulting services for 
project supervision (2012-2014), and for capacity building and community engagement (2012-
2019). The project physical contingency is included in the total economic costs.  
 
D. Project Economic Benefits 
 
9. The most significant economic consequence of poor sanitation in South Tarawa are the 
existing high human mortality rate, particularly of infants and children under 5 years of age, and 
the continuing near-term risk of an outbreak of a potentially fatal disease such as cholera. The 
bulk of the quantifiable economic benefits of the project are thus ascribed to the project’s 
potential to prevent such fatalities. In addition to avoiding fatalities, household expenditures 
avoided by the project for on-site treatment of water to avoid disease are included as a 
quantified benefit. Several highly significant unquantified benefits included in the assessment 
are briefly summarized below. 

1. Quantified Benefits  
 
10. Household on-site treatment of water to protect health. The end-result of consuming 
untreated contaminated water is disease, which in itself is a highly significant economic cost, 
though difficult to quantify at the household level in South Tarawa. An estimate of lost wages, 
for example, due to disease does not adequately capture this cost, as only a minority of 
households earn cash wages or engage in subsistence activities.3

 

 As an alternative means of 
quantifying the cost (by proxy), a least-cost analysis was performed on the methods of boiling 
water before consumption in order to avoid disease, available to a typical urban household that 
depends on well water for at least a part of their daily water needs. The cost of kerosene, the 
cheapest available fuel, conceptually used by a household to boil water prior to consumption, is 
used as a proxy for the household-level economic value of avoiding the morbidity that results 
from using contaminated water.  

11. Preventing infant and child mortality. It is assumed that, without the project, the 
current reported infant and child mortality rate of four per month or approximately 50 per year 
due to waterborne diseases (chiefly diarrhea) will increase steadily at a rate of 3% per year, i.e., 
reaching about 90 per year by 2030. With the project, it is assumed that only 50% of the 
avoidable child deaths will be prevented by the project. The value of a year of a child’s life 
saved is expressed as the 2011 level of gross national product (GNP) per working-age 
population, assumed constant in real terms over the project life. The GNP (as opposed to gross 
domestic product) encompasses a weighted average of “all futures” in terms of individual 
earnings potential (wages, subsistence, and remittances). The annual amount is applied to the 
child’s 35 working years (ages 16 to 50) and discounted back to the birth of the child using a 
discount rate of 3%,4

                                                
3 National Statistics Office. Household Income and Expenditure Survey. 2006. 

 resulting in a child-lifetime valuation of approximately A$58,700 per child 
saved. 

4 World Bank Development Economics Prospects Group. 2011. Water and Sanitation to Reduce Child Mortality: The 
Impact and Cost of Water and Sanitation Infrastructure. Policy Research Working Paper 5618. 
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12. Preventing fatal epidemics (cholera). Conditions in South Tarawa are ripe for an 
outbreak of cholera. Health officials expect that a new outbreak would be more severe than the 
previous one in 1977, with high mortality expected. A full discussion of the valuation of the 
project benefit of reducing the risk of cholera or similar disease epidemics in South Tarawa is 
contained in the supplementary extended economic analysis appendix. 

2. Unquantified Benefits 
 
13. Substantial unquantified benefits indicate that the actual economic return of the project 
exceeds that indicated by the performance parameters calculated based on quantified benefits 
only. Because the focus of this analysis is on reduction of mortality, several other significant 
project benefits are not included in the quantified assessment, namely: 
 

(i) reduction in morbidity from waterborne diseases; 
(ii) improved sanitation and public health safeguards in South Tarawa, which will 

support private sector investment and economic growth (e.g., tourism 
development);  

(iii) lower pollution of reef and lagoon waters, reducing the risk of infection to fishers 
and other users;  

(iv) strengthened capacity of the present water supply, protecting it at source and in 
distribution, thereby deferring or possibly eliminating the need for expensive 
supply augmentation (i.e., desalination); and  

(v) less stress on South Tarawa’s health services, thus making more capacity 
available to counter other endemic health threats.  

 
E. Economic Internal Rate of Return (EIRR) and Economic Net Present Value (ENPV) 
 
14. The project EIRR is calculated to be 16.1%, considered acceptable as it exceeds the 
EOCC adopted for this analysis of 12%. The ENPV is A$13.59 million at a discount rate of 12%. 
The EIRR and ENPV should be treated as minimal values of the potential return on investments 
from core subprojects, since many potentially significant but difficult to quantify benefits outlined 
in Table 1 were not quantified and included in the economic analysis. 
 
F. EIRR Sensitivity Analysis 
 
15. An analysis of the sensitivity of the EIRR and ENPV to adverse changes in capital costs, 
O&M costs, and each of the three quantified economic benefits was carried out. The analysis 
shows that the EIRR and ENPV are robust in all variations at the 20% level. They are most 
sensitive to (i) increases in capital cost, and (ii) decreases in project effectiveness in reducing 
child mortality or (to a somewhat lesser extent) in the prevention of serious epidemics. The 
project EIRR and ENPV are least sensitive to increases in O&M costs or reduction in the benefit 
of avoided on-site water treatment costs. When all adverse effects are invoked simultaneously 
(with an adverse 20% variation in each case), the project produces an EIRR of 10.6% (ENPV of 
A$1.34 million). The sensitivity analysis results are summarized in Table 2. 
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Table 2: Sensitivity Analysis 

Test Case 

Test  
Variati

on 
(+/- %) 

ENPV 
(A$ 

million) 
EIRR 
(%) 

Sensi-
tivity 

Indicator 

Base 
Case 
Para-
meter 

Switchin
g Value 

Switch-ing 
Value 
(+/-%) 

Base (reference case) 
 

13.59 16.1 
    Increases in Costs 

       1. Capital cost  20 10.18 14.1 1.25 20.06 36.08 79.9 
2. Recurrent O&M costs 20 12.22 15.5 0.50 0.88 2.62 199.1 
Decrease in Benefits 

       3. On-site water 
treatment (20) 12.46 15.6 0.41 N/A N/A (100.0)
4. Child mortality 

a 

(20) 10.21 14.7 1.24 N/A N/A (80.6) 
5. Risk of fatal 
epidemics (20) 10.60 14.9 1.10 N/A N/A (90.9) 
Initial Costs Increased 
(+) and Benefits 
Decreased (-) 20 1.34 10.6         
... = not available, EIRR = economic internal rate of return, ENPV = economic net present value, N/A= not applicable, 
O&M = operations and maintenance. 
a

Source: Asian Development Bank estimate. 
 A switching value (+/–%) of –100.0% signifies that there is effectively no switching value for that parameter. 

 




