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ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The economic analysis was undertaken in accordance with Asian Development Bank 
(ADB) Guidelines for the Economic Analysis of Projects and Handbook for the Economic 
Analysis of Health Sector Projects.1 The analysis was conducted over 20 years, including 
project setup. The costs to society are the costs of each component, including capital and 
recurrent costs, and project management costs. Transfers such as taxes and duties are 
excluded. Nontraded components are adjusted using a standard conversion factor of 0.95. A 
shadow wage rate factor of 0.67 is used to convert financial wages into economic wage rates for 
unskilled labor. Economic benefits and costs are expressed in US dollars at constant 2011 
prices.  
 
2. Economic costs and benefits estimated in the analysis were derived by comparing the 
two scenarios with the project and without it. Under the without-project scenario, it is assumed 
that the health needs of the population living in the target districts would be served by existing 
health care infrastructure and that no new personnel, services, or programs would be added. 
Under the with-project scenario, eight provinces will benefit from the upgrading of rural 
community health facilities, the training of health care workers, the strengthening of local health 
systems, and health promotion and outreach in target communities, in addition to national health 
policy support. The average population of each of the districts receiving community health posts 
is around 5,000. The population is assumed to stay constant over the period of analysis 
because of rural–urban migration and an expected fall in fertility rates. Demographic data is 
drawn from the Papua New Guinea (PNG) census, 2000. 
 
B. Valuation of Economic Benefits 
 
3. Project benefits are (i) improved productivity as reduced incidence and severity of 
illnesses result in fewer lost days of work; (ii) improved productivity from reduced mortality, 
particularly among mothers and newborn infants; (iii) improved productivity with fewer days of 
work lost to caring for sick relatives and attending funerals; (iv) household savings arising from 
lower travel costs and shorter waits for health care services; (v) consumption benefits derived 
by individuals from feeling healthier; and (vi) other benefits such as herd immunity resulting from 
increased immunization rates and government resource savings with the more efficient delivery 
of health care services. Table 1 provides a summary of the benefits that are likely to be derived 
from the project. 
 
4. The first four categories of benefits are partly quantifiable and included in the calculation 
of the economic internal rate of return (EIRR). The analysis attempts to quantify the most 
important economic gains and provides conservative estimates using benefit streams that can 
be quantified. Other benefits that are more difficult to quantify are included qualitatively.  
 
5. Effects of reduced morbidity and mortality on productivity. The benefits of reduced 
morbidity and mortality can be valued with an approach using either human capital or 
willingness to pay (or contingent valuation). This analysis uses the former because of the 
practical difficulty of designing and carrying out contingent valuation surveys in rural PNG.  
 
 

                                                
1
  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila; ADB. 2000. Handbook for the Economic 

Analysis of Health Sector Projects. Manila. 
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Table 1: Project Benefits 

Effects Benefits 

Effects of reduced morbidity 
on productivity 

 

Fewer days lost to illness 
of the worker 
of family members caring for the ill 

Fewer days of productivity temporarily reduced by either slower work or 
failure to work  

Fewer days of lower productivity from permanent disability 

Effects of reduced mortality 
on productivity  

Fewer work days lost through premature death 

Less family time lost (e.g., making funeral arrangements) 

Consumption benefits 

 

Expanded leisure 

Higher quality of life with less suffering 

Reduced household 
expenditures  

Medical care (e.g., user fees, drugs, and travel and waiting times) 

Supplementary food (e.g., in cases of malaria and diarrhea) 

Other benefits 

 

Externalities (e.g., herd effects of immunization) 

Direct government resource savings from the more efficient delivery of 
rural health care services  

Fertility reduction with improved child survival and availability of 
contraceptives 

Source: Asian Development Bank.  

 
6. The human capital approach regards health improvements as an investment in human 
capital, which increases future earnings with an increased effective supply of labor. In the 
analysis, the value of human capital is measured using expected lifetime earnings of individuals 
that will benefit from project interventions, adjusted for working life expectancy and participation 
rates in the labor force. It is important to note that the human capital approach provides a 
minimal estimate by not valuing the consumptive benefits of human health, i.e., the utility that a 
person derives from not feeling sick and the psychological benefits to a family of not having a 
sick family member to worry about.  
 
7. The national minimum wage adjusted by the unskilled shadow wage factor of $0.58 per 
hour is used to value earnings forgone in episodes of illness and premature death. This gives a 
value of foregone earnings of $3.50 per day based on a 6-hour workday. Assuming a 30-hour 
workweek and 48-week working year, this amounts to forgone earnings of $840 per year. 
 
8. The project is expected to reduce mortality in target districts, particularly among mothers 
and newborn infants, who are the project’s specific targets. In line with the project’s 
performance target, it is assumed that by 2020 project interventions will achieve the objectives 
of the National Health Plan, 2011–2020 in the targeted rural districts (Table 2). 
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Table 2: Benefits Assumptions 

Indicator Without Project With Project 

Neonatal mortality (per 1,000 live births) 29 20 

Infant mortality (per 1,000 live births) 57 40 

Under-five mortality (per 100,000 live births) 75 - 

Maternal mortality (per 100,000 live births 733 - 

        Source: PNG National Health Plan and ADB estimates. 

 
9. The annual economic wage rate is used to estimate the productive value of 1 year of life.  
Avoided mortality is estimated as the total number of productive years not foregone as a result 
of premature death. The remaining working life of a person is assumed to be 20 years. For 
maternal mortality, it is estimated that the average age of death is 25, resulting in 15 years of 
foregone income. The estimated unit value of avoided mortality and morbidity in targeted 
districts is presented in Table 3. 
 

Table 3: Estimated Unit Value of Avoided Mortality and Morbidity 
  

Indicator 
Estimated Present 

Value ($) 

Estimated Annual Number of People 

Years 1–3 Years 4–5 Year 6 Year 7 Years 8–20 

Value of 1 avoided 
infant death 7,024 0 2,840 5,680 8,520 11,360 

Value of 1 avoided 
maternal death 6,404 0 133 266 400 533 

Source: Asian Development Bank.  

 
10. The analysis assumes that the project will reduce the number of workdays lost to illness 
in the working population aged 20–40 by an average of 2 days per episode per person per year, 
assuming each person is ill on average three times a year. Although the duration of illness is 
expected to shorten under the project, it is assumed that the annual number of episodes 
remains unchanged. Similarly, it is assumed that time spent caring for sick relatives or attending 
funerals will be reduced by half of the duration of the illness. It is further assumed that people 
spend half of their productive day providing care for the duration of illness, thereby reducing 
foregone income. However, it is assumed that half of all caregivers will be elderly people who, 
though able to deliver caregiving services, would not otherwise be productively engaged. The 
annual value of reduced illness and caregiving duration are presented in Table 4. 
 

Table 4: Value of Reduced Illness and Caregiving 

Indicator 

Estimated 
Annual Value 

($) 

Estimated Annual Number of People 

Years 1–2 Years 3–4 Years 5–6 Year 7 Years 8–20 

Reduced days of 
illness/person/year 21.0 0 21,600 43,200 64,800 86,400 

Reduced days of 
caregiving/person/ year  10.5 0 10,800 21,600 32,400 43,200 

Source: Asian Development Bank. 

 
11. In estimating the benefits of reduced mortality, illness, and caregiving, it is assumed that 
benefits from investments take at least 2–3 years to be realized and that the number of 
beneficiaries increases gradually over the life of the project, as the utilization and quality of 
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health care services improve. In line with stated project objectives, it is assumed that by 2018 
targets for reduced rates of infant and maternal mortality will be achieved. 
 
12. Resource cost savings. In PNG, households in remote areas currently incur significant 
costs in accessing health care facilities. This is because many rural health care centers have 
closed down or offer poor services for lack of power, water, and medical supplies, prompting 
people to bypass these facilities and travel to urban centers to seek health care services. Costs 
include time incurred travelling to health care centers and waiting time for consultations. In 
addition, people must pay travel costs. With the construction and refurbishment of health care 
facilities in rural areas and the resulting improved access to health care facilities, these costs 
can be expected to decline.  
 
13. The analysis assumes that the average number of visits to health care centers is once 
per year in general and twice per year for mothers, expectant mothers, and infants. It is 
assumed that travel times fall from 2 days to 1 day with the project and waiting times fall from 1 
day to half a day with the increased number of facilities.  
 
14. Table 5 presents the estimated present value of total benefits associated with the 
proposed project over 20 years, including reduced mortality, morbidity, caregiving, and travel 
and waiting times. A discount of 12% is used to convert the value of future benefits to present 
value terms. 
 

Table 5: Estimated  Present Value of Project Benefits  
($) 

 
Year Productivity Improvement Resource Cost Savings Total Benefits 

 Reduced 
Morbidity  

Reduced 
Mortality 

Reduced 
Caregiving 

Reduced 
Travel Time 

Reduced 
Waiting Time 

2011 0  0  0  0  0  0  
2012 0  0  0  0  0  0  
2013 1,419,566  0  657,207  501,230  250,615  2,828,617  
2014 1,267,470  345,784  586,792  447,526  447,526  3,095,098  
2015 2,263,339  308,736  1,047,842  799,154  599,366  5,018,437  
2016 2,020,839  551,314  935,573  713,531  713,531  4,934,787  
2017 2,706,480  738,367  1,253,000  955,621  637,081  6,290,549  
2018 3,222,000  879,008  1,491,667  1,137,645  568,822  7,299,142  
2019 2,876,786  784,829  1,331,845  1,015,754  507,877  6,517,091  
2020 2,568,559  700,740  1,189,148  906,923  453,462  5,818,831  
2021 2,293,356  625,661  1,061,739  809,753  404,876  5,195,385  
2022 2,047,639  558,625  947,981  722,994  361,497  4,638,737  
2023 1,828,249  498,773  846,412  645,530  322,765  4,141,729  
2024 1,632,366  445,333  755,725  576,366  288,183  3,697,972  
2025 1,457,469  397,619  674,754  514,613  257,306  3,301,761  
2026 1,301,312  355,017  602,459  459,476  229,738  2,948,001  
2027 1,161,886  316,979  537,910  410,246  205,123  2,632,144  
2028 1,037,398  283,017  480,277  366,291  183,146  2,350,128  
2029 926,248  252,694  428,819  327,046  163,523  2,098,329  
2030 827,007  225,619  382,874  292,005  146,003  1,873,508  

 
C. Valuation of Economic Costs 
 
15. Estimated costs included in the analysis are classified as (i) investment costs, which 
include the costs of constructing health-care facilities, purchasing equipment, installing 
information technology systems, and training people on them; (ii) maintenance, replacement, 
and repair costs, which include the costs of maintaining health care facilities, replacing and 
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repairing equipment, and restocking supplies; and (iii) operational costs, which include 
administration, wages, transport, electricity, and security. It is assumed that the costs during 
years 1–8 will be funded by the project, with subsequent costs paid by the government. 
 
D. Economic Internal Rate of Return 
 
16. The EIRR was derived by calculating the discount rate at which the total present value of 
benefits and the total present value of costs are equalized. The results, presented in Table 6, 
indicate that the proposed project exceeds the proposed EIRR threshold of 12% and is 
therefore economically viable.    
 

Table 6: Summary Economic Values 

Data Value 

Present value of benefits ($) 74,680 
Present value of costs ($) 50,090 
Net present value ($) 24,590 
Economic internal rate of return (%) 21 

            Source: Asian Development Bank. 

 
E. Sensitivity Analysis 
 
17. Analysis was undertaken to test the sensitivity of the estimated EIRRs to adverse 
changes in key variables and to confirm economic viability under unfavorable conditions. This is 
particularly important, as the average numbers of deaths and episodes of illness avoided 
through the project are difficult to determine, yet account for a large portion of the benefits. 
Given the poor quality of the health data available, incorporating pessimistic assumptions in the 
analysis makes it possible to check the reliability of the results of the analysis, which concludes 
that the project is economically viable under most risks. The main risks are no productivity gains 
realized following project implementation or a doubling of capital and recurrent costs, which 
causes the EIRR to fall to 12% or below. Table 7 provides a summary of the risks considered in 
the sensitivity analysis and associated switching values for each of the major risks to the 
project. 
 

Table 7: Sensitivity Analysis 
(%) 

 
Risks Considered  EIRR Switching Value

a 

No change in illness-induced productivity loss 9 50 
No change in productivity loss to caregiving 15 -  
No reduction in productivity lost from mortality  18 - 
No change in travel time 17 - 
No change in waiting time 18 - 
Projected benefit are not realized until year 5 of the project 16 - 
Capital costs double  8 60 
Recurrent costs double 18 - 
Capital and recurrent costs double 6 55 

na = not applicable.  
a
  The switching value is the level of change in the risk factor that causes the EIRR to fall below 12%. Switching 

values were calculated only for variables that pose the most significant risks to the project by causing the EIRR to 
fall below 12%. 

Source: Asian Development Bank.  

 


