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Motivation

• Health benefit can be dominant in cost-benefit studies. 

• Inspection of European Union studies relating to air pollution reveals that health 
benefits account for a minimum of one-third and a maximum of nearly 100% of 
overall benefits from pollution control. 

• In most cases these benefits exceed the costs of control by considerable margins.
• The US EPA’s retrospective and prospective assessments of the Clean Air Act produce 

extremely high benefit-cost ratios, e.g. 44 for the central estimate of benefits and costs. 
• EPA regards these as probable underestimates. 
• The benefits are dominated by health benefits (99% if damage to children’s IQ is included). 

• If health benefits are so important in the analysis of environmental policy, it 
matters a great deal that the underlying theory and empirical procedures are 
correct. 

Sekolah Valuasi 2



The health effects in valuation

• Environmental policy affects human health in a number of ways. 
• by reducing environmental risks to lives, it may “save lives”, i.e. reduce 

premature mortality. 

• it may improve the health of those living with a disease, e.g. a respiratory 
illness. This is a morbidity benefit. 

• it may reduce the stresses and strains of living and thus improve mental 
health. 

• Environmental economics has focused on the first two types of 
benefit, and has paid relatively little attention to the third effect, 
although some would argue that these effects are generally captured 
by individuals’ willingness to pay to reduce stress – e.g. from noise. 
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Measuring health effects

Step I

•QUANTIFYING 
HEALTH 
EFFECTS 

Step II

•VALUING 
HEALTH 
EFFECTS 
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STEP I: VALUING HEALTH EFFECTS 
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Globally significant environmental risks 
include: 
• Poor or inadequate water supply 

• Inadequate sanitation and waste disposal 

• Indoor and outdoor air pollution 

• Malaria 

• Agro-industrial chemicals and waste (including occupational hazards) 
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Steps in the Quantification of Health Effects 

i.e. particulate matter concentrations 

estimate what the impact of 
this hazard is on health (i.e. 
asthma cases); measured by a 
dose (or concentration) 
response coefficient 

estimate which people in the 
population are exposed to the 
hazard 
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Empirical approaches to estimating health 
impacts 
• Animal toxicological studies: the controlled experiments of animals in 

exposure chambers 
• (+) Useful to determine if pollutant is toxic
• (-) Need to extrapolate from animal species to humans 

• Human clinical studies: the controlled experiments of humans in 
exposure chambers 
• (+) Allow high precision in specific dose and response 
• (-) Limited sample size

• Epidemiological studies: the study of humans in real-world situations
• (+) Real world situation 
• (-) Difficult to separate effects from other hazards 
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Empirical approaches to estimating health 
impacts 
• Acute exposure studies use information from a given region or area over a certain period of time 

(time series/episodic studies). Need information on the following to compute the parameters of a 
dose-response relationship between air pollution and mortality (or morbidity): 
• (1) observed daily mortality rates (or, morbidity rates such as observed hospital admissions), 
• (2) daily variations in air pollution, 
• (3) other variables that may affect the relationship between (1) and (2) [“compounding” factors], such as 

weather conditions, seasonal factors and other characteristics that can change over time. 

• Chronic exposure studies systematically collect information from different areas and often for a 
number of points in time to to estimate the impact of longer-term exposure on health. There are 
two types of studies:
• Cross-sectional studies: analyze mortality rates at various locations at a single period in time to determine if 

there is a statistical correlation with average air pollutant levels. Attempts are made to control for 
confounding factors that might be correlated with air pollution levels (such as diet, migration, and so on); 
however, concerns persist about whether these studies have adequately controlled for such factors. 

• Prospective cohort studies: follow a selected sample of population over time in each location. These studies 
differ from cross-sectional studies as they use individual-level data so that other health risk factors can be 
better characterized. Specifically, prospective studies are able to control for mortality risks associated with 
differences in body mass, occupational exposures, smoking (present and past), alcohol use, age, and gender. 
This improves the robustness and statistical significance of associations between exposure to a hazard and 
mortality. In principle, these studies pick up both acute and chronic effects. 
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Calculating health impacts: an example of the impacts 
of air pollution in Cairo 
Source: “Cost Assessment of Environmental Degradation in Egypt” (World Bank, 2002) 

• No study using local data that statistically links urban air pollution and 
health has been carried out in Egypt. 

• Therefore findings from international studies were applied to the situation 
in Cairo (benefit transfer)

• They found that nearly 19,000 people die prematurely each year in Greater 
Cairo, and 64,100 cases of chronic bronchitis as well as other health 
impacts. 

• The data source of the key parameters is the World Bank’s World 
Development Indicators, 2000. 

• The data on the level of PM10 was taken from local monitoring stations. 
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Calculating health impacts: an example of the impacts 
of air pollution in Cairo 
Source: “Cost Assessment of Environmental Degradation in Egypt” (World Bank, 2002)

In the case of premature mortality, the dose-response coefficient is often expressed as a percentage change in 
the baseline mortality rate per unit increase in the pollutant (thus the coefficient is multiplied by a constant term 
equal to 0.01) Sekolah Valuasi 11



STEP II: VALUING HEALTH 
EFFECTS 
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VALUING HEALTH EFFECTS
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Valuation methods and what they value 
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Valuation methods

Valuing mortality with the human capital approach 

Valuing morbidity through the cost of illness approach 

Willingness to pay (revealed and stated approaches) 
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I. Valuing mortality with the human capital 
approach 
• monetary value to mortality focused on lost productivity and lifetime 

earnings 

• calculating the present discounted value of an individual’s lifetime 
earnings 

• Problems: 
• applicability to unemployed individuals, children, and the elderly, and the use 

of interpolated “earnings” for housewives derived from average wage levels 
for housekeepers. 

• Don’t reflect an aversion to pain and suffering and death 
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II. Valuing morbidity through the cost of 
illness approach 
• The cost of illness (COI) method estimates the change in costs 

incurred as a result of a change in the incidence of a particular illness.
• Direct costs (e.g. cost of doctor visits, treatment costs, etc.);

• Indirect costs (e.g. loss of wages). 

• Not be limited to a patient’s “out-of-pocket” expenses but should 
include the additional costs borne by other parties e.g. the insurance 
company or the treatment facility to capture the social benefits of the 
reduced risk. 

• Can be used when when WTP estimates are not available
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II. Valuing morbidity through the cost of 
illness approach 
• It is not a measure of WTP for two basic reasons. 

• COI reflects additional costs incurred after the illness has occurred whereas 
WTP measures reflect the value an individual places on a risk change before 
the health risk lottery resolves itself. 

• COI does not capture the additional amount an individual would be willing to 
spend to avoid the pain and suffering associated with the illness or the costs 
associated with averting behaviors. 

• Then, COI is sometimes considered to be a lower-bound estimate of WTP. 
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Introduction

• Typhoid fever remains an important public 
health problem in developing countries

• Only few “high risk” countries using new-
generation typhoid vaccines – a 
recommendation by the WHO

• The paper reports the DOMI (Diseases of the 
Most Impoverished) program to generate good 
country specific data as an information for 
rational decisions regarding the use of new 
generation typhoid vaccination
• Data on Disease burden
• Benefits of preventing typhoid fever
• Vaccine safety and field effectiveness
• Vaccine cost effectiveness

• The paper is providing an estimation method to 
evaluate the benefit of vaccination by 
understanding the cost of illness due to typhoid
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Contribution

• The paper contributes empirical study on the COI of typhoid fever 
estimation (specific on typhoid);
• Community-based estimate
• Private cost: Out-of-pocket cost and lost earning 
• Public cost: micro-costing (bottom-up method)

• The paper provide community-based estimate (private and public 
costs) from 5 countries- “multi-country community-based” study 
(Hue,Vietnam; Hechi, China; North Jakarta, Indonesia; Karachi, 
Pakistan; Kolkata, India)

• For private cost, families with culture proven cases were visited at 
home at the 7, 14 and 90 days after onset of illness.

• It use single research protocol to ensure comparability between the 5 
countries
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COI categories
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Results 
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Result

• The costs of hospitalized cases ranged from USD 129 in Kolkata to 
USD 432 in North Jakarta (hospitalization rates varied from 2% in 
Kolkata to 40% in Hechi) and the costs of non-hospitalized cases 
ranged from USD 13 in Kolkata to USD 67 in Hechi. 

• Where costs were highest (Hechi, North Jakarta and Karachi), the bulk 
of the costs of hospitalized cases was borne by families, comprising 
up to 15% of annual household income. 
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III. Willingness to pay (revealed 
and stated approaches) 

Sekolah Valuasi 25



III. Willingness to pay (revealed and stated 
approaches) 
• Economists define willingness-to-pay (WTP) in this context as the 

amount an individual is willing and able to pay for a reduction in the 
risk of death or the risk of experiencing illness. 

• In the case of mortality, WTP estimates can be used to estimate the 
Value of a Statistical Life (VOSL) 

• The VOSL captures an individual’s willingness to pay for a small 
change in his own probability of dying. 

Sekolah Valuasi 26



Example

• Suppose a policy promises to reduce risks from 5 in 10 000 to 3 in 10 
000, a change of 2 in 10 000 (∆r). Suppose the mean WTP to secure 
this risk reduction is USD 50. Then the VOSL is usually computed as 

• The VOSL would be USD 250 000. 
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Estimating WTP for health risk reductions

• Revealed preference approaches make use of observed income-risk 
trade-offs to estimate WTP and stated preference approaches use 
direct questioning techniques to elicit WTP. 
• Hedonic wage analyses

• Averting behavior studies. 

• Stated preference approaches are also used to value mortality risk 
reductions
• Contingent valuation method
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Hedonic 
wage 
studies 

Factors that 
determine 
wage 
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Averting Behavior Analysis

• This approach is based on 
the premise that individuals 
will take protective action as 
long as they perceive the 
benefits to be greater than 
the costs. 

• By observing the cost of the 
averting behavior or good, 
and its effectiveness at 
offsetting the effects of the 
pollution exposure, one can 
estimate willingness to pay 
for the risk reduction. 
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Contingent Valuation Method

• tailor survey questions may be able to elicit the WTP value directly from 
respondents 

• Existing contingent valuation studies of mortality risks generally suffer from two 
problems
• (1) respondents are generally not accustomed to thinking about how much they value a small 

change in risk and 
• (2) the risk changes with which respondents are presented are often expressed in units 

unfamiliar to them (e.g., a 1-in-10,000 change in the risk of dying). 

• In a recent review of mortality risk studies in the U.S.A, Hammitt and Graham 
(1999) show that respondents have difficulty discerning between small risks of 
different magnitudes. Approximately, 32 percent of respondents did not know 
that 5/100,000 was a smaller number than 1/10,000. 

• Visual aids can be used to circumvent this problem, e.g. asking respondents to 
darken squares on a sheet of graph paper to help them visualize the risk change 
or alternatively to place risks on a risk ladder. 
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