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Elicitation of health values from mortality risk reduction
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Abstract

There are concerns regarding uncertainty about the accuracy of applying available empirical
willingness-to-pay (WTP) estimates for reducing accidental deaths to value changes in risks of pollution-
related deaths. In this study, we develop a theoretical model on defining WTP, and its determinants, and
derive WTP estimates for changes in pollution-related mortality risks with varying morbidity and timing
attributes. A survey is designed and conducted with 100 subjects. Each subject was to complete five
choice sets and provided a range of implicit values of statistical life (VSL). The choices are estimated
using the logit procedure. And, using the results of estimated multinomial logit model, the VSL is
estimated to about $6.2 million.
© 2009 Western Social Science Association. Published by Elsevier Inc. All rights reserved.
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1. Introduction

Analysts have been exploring the dimensions of mortality risk that may be relevant to deter-
mining willingness-to-pay (WTP). Many studies have used either revealed preference (RP) or
stated preference (SP) approaches to estimate average WTP (or WTA) for small changes in risks
of accidental death. Literatures that discuss these applications include Fisher, Chestnut, and
Violette (1989), Miller (1989), Cropper and Freeman (1991), Viscussi (1993), Viscussi, Hakes,
and Carlin, 1997), Larson et al. (1999), Krupnick, Alberini, Cropper, and Simon (1999), and
Krupnick, Cropper, Alberini, and Simon (2004). While the large number of SP studies would
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appear to indicate that the methodology has matured, SP is still very much an evolving method-
ology and one for which there are significant methodological concerns, including sources of
potential error and bias1, the cognitive aspects of survey questions, and overall reliability of
results. Even with these weaknesses, the SP methodology continues to evolve as critical public
policy tools, especially in the areas of the environment and health (Dennis, 2007). The results
from previous studies using SP methodologies are being used as the basis for the monetary
valuation of mortality risk in assessments of the potential benefits of regulatory and policy
decisions.

For the most part, available empirical WTP estimates for reducing mortality risks are for risks
of accidental death, such as on-the-job or transportation accidents. Risks of accidental death
usually involve an immediate relationship between cause and effect and little, if any, morbidity
prior to death. Risks of accidental death are not very age dependent, staying at fairly constant
rates relative to age. On the other hand, many pollution-related mortality risks are increasing
with age. Also, some air pollution-related risks of premature death may fall disproportionately
on the already ill segments of the exposed population, may involve substantial latencies between
exposure and onset of a health effect, and may involve prolonged and painful illnesses preceding
premature death. Because of these different attributes of the mortality risk, there is considerable
uncertainty about the accuracy of applying available empirical WTP estimates for reducing
accidental deaths to value changes in risks of pollution-related deaths.

One of the issues that has been raised about how WTP to reduce mortality risk may vary is
that the value of reducing risk may be a function of the number of life-years at risk. Applying
a single WTP for all mortality risks assumes that the value is invariant with the remaining
life expectancy of the person at risk. Many analysts have noted that death is never entirely
prevented; it is merely delayed to some degree or another. However, plausible it may seem that
WTP to reduce mortality risk is related to the remaining life expectancy for those at risk, exactly
how WTP to reduce mortality risk varies with the remaining life expectancy of the individual
has not been determined empirically. Remaining life expectancy is, of course, closely related
to age.

The question of how WTP to reduce mortality risk varies with the attributes of the risk
cannot be addressed without taking into account the morbidity component of these health
effects in addition to the risk of premature mortality. The purpose of this study is to develop
a theoretical model on defining WTP, and its determinants, and derive WTP estimates for
changes in pollution-related mortality risks with varying morbidity and timing attributes. The
instrument used in this study is based on a stated preference approach designed to elicit subjects’
preferences between alternative scenarios that involve varying mortality risks and attributes of
these risks.

2. WTP estimation model

2.1. Choice model for attributes survey

In this section, a theoretical model is developed in an effort to focus on defining WTP, and
its determinants, for reductions in risks of serious illnesses with a high probability of mortality.
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