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Contingent Valuation of Health

Donald Kenkel, Mark Berger, and Glenn Blomquist

4.1. Introduction

One approach to valuing a nonmarket good is to conduct a .sml\lrey and 2.151(
peaple directly what they would pay for the good, hypotluzhc.a y as‘sumlm'g
{contingent upon) the existence of a market for the good. f%ns apploac-‘l is
termedl the contingent valuation method and has been applied to a variety
of nonmarket goods, including health. o '
The purpose of this chapter is to review tllle apphcatu‘)ns of .the ;:ontm-
gent valuation method to the problem of valuing health, mc.ludmg the new
curvev described more completely in Part 2. Since the goal is to f.ind useful
empiﬁcal evidence on the value of health, both methodolog.u.:al issues af'ld
actual results are discussed. Major methodological issues arising in contin-
gent valuation are discussed in Section 4.2, Section 4.3 reviews e.mpmcal
ostimates of the value of health from six contingent valuatl?n studies. Su‘::c—
tion 4.4 compares estintates of the value of health from contingent valuatm_n
studies with estimates based on the cost of illness approach discussed in

Chapter 3. Section 4.5 concludes.

4,2. Major Issues in Contingent Valuation

Contingent valuation is an established research met.h(.)d for valuing nonmar-
ket goods. Since it is a faitly flexible approach prow_dmg a conceptuz}ll()lr 001'—
rect and complete measure of willingness to pay, it has been al.)phc to (;
wide variety of nonmarket goods, especially in the area of environmenta

economics. Studies have also compared the results to indirect m‘arket meth-
ods for vahiing such goods. Many methodological issues concennng t:w C(?l}—
tingent valuation method have been addressed as well. For comprehiensive
reviews of the literature, see Gummings, Brookshire, and Schulze (1986) and
Mitchell and Carson (1989). In the brief discussion that follows, the focus

is on the accuracy that can be expected for values from contingent studies.

Biases and Contingent Valuation

The basic reason contingent valuation results may be inaccurate is the pos-
sibilitv that the responses are biased away from the unobservable true ma,\ib
mum-\\-'iliingness to pav {or accept). Types of bias often mentioned include

-
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hypothetical bias, strategic bias, starting point bias, vebicle bias, and infor-
mation bias, though these categories can overlap.

Hypothetical bias and strategic bias can be understood as a dilemma for
contingent valuation. On the one hand, if respondents believe the questions
to be entirely hypothetical, they have little incentive to give accurate infor-
mation concerning their maximum willingness to pay. On the other hand, if
they sce the exercise as playing an important role in future policy making,
and not hypothetical, respondents may have incentives to strategically mis-
represent their values.

Other biases stem from the structure of the contingent valuation ques-
tionnaire. If a bidding process is used that begins by asking whether the
respondent is willing to pay a certain amount, respondents may view this
figuve as appropriate and so bids would be biased toward the starting point.
An alternative questionnaire structure, the dichotomous choice contingent
valuation, avoids the starting point bias. In a dichotomous choice question-
naire, respondents are presented with a policy and a randomly chosen policy
price and asked to respond yes or no to a close-ended value elicitation ques-
tion {Hoehn and Randall 1987).

A more general problem is the vehicle by whicli the contingent payment
is made. If it is suggested that the payment will occur throngh a concrete
vehicle such as an increase in taxes, respondents who dislike taxes may un-
derreport their values or protest the exercise by giving zero bids.

Finally, the values reported by respondents in a contingent valuation ex-
periment may be sensitive to the information provided them during the
guestioning, and even the order of questions asked may be important.

Various studies shed light on the importance of the possible biases to
which the contingent valuation method may be subject. The fundamental
problem—that contingent valuation is hypothetical—has been investigated
by conducting experiments that include both hypothetical payments and
actual cash payments. Bishop and Heberlein (1986) conducted surveys of
hunters who had received free early season goose-hunting permits. For ac-
tual cash payments, the mean willingness to sell was $63, while for hypo-
thetical payments the mean willingness to sell was $101. Mitchell and
Cavson (1986) dispute this finding: in a reanalysis of Bishop and Heberlein's
data they find no statistically significant difference between the hypothetical
and actual values, However, Bishop and Heberlein defend their original
methodology and present preliminary results from a new survey that sup-
poits the finding that hypothetical bias exists. For a discussion of this de-
bate, see the chapter by Bishop and Heberlein and the appendix by Carson
and Mitchel in Cummings, Brookshire and Schulze {1986,

Other sources of bias can also be more or less directly tested by varying
the starting point, payment vehicle, or information given or by changing the
incentives for strategic behavior. Results to date are somewhat inconclusive,
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though Cummings, Brookshire, and Schulze (1986) tend to minimize the
importance of strategic bias and starting point bias, while noting, that pay-
ment vehicle and information may be more important sources of bias. No
strong consensus seems to have been reached in this area, and in particular
a number of researchers believe starting point bias may be quite significant.
For a discussion of the various studies’ results that relate to these biases, see
Cummings, Brookshire, and Schulze (1986, chap. 3).

In short, existing reviews of the contingent valuation method suggest that
bias problems are not insurmountable and that careful design of the survey
can minimize them in many cases. This points to the need to carefully con-
sider the design of the survey that produces any contingent valuation results.
Of particular concern are the trade-offs faced in survey design. For instance,
it may be possible to reduce hypothetical bias by using more concrete pay-
ment and delivery vehicles, but only at the cost of increasing the chances of
strategic behavior. The trade-offs chosen in designing a particular survey
need to be explicitly recognized and discussed.

Willingness to Pay versus Willingness to Accept

Both the willingness to pay (how much a respondent is willing to pay to
acquire a nonmarket good) and willingness to accept {how much compen-
sation is required by the respondent to give it up) are theoretically definable
measures of a person’s valuation of a nonmarket good. Practical application
in contingent valuation surveys, Thowever, has made it evident that willing-
ness to pay responses yield more realistic results under most survey condi-
tions used until now. Cummings, Brookshire, and Schulze (1986), citing this
evidence, include the use of willingness to pay questions as one of four
reference operating conditions that form the basis of reliable contingent
valuation.

Theoretically, valuations should be about the same for increases or
decreases in a nonmarket good about a given base, especially for small
changes. Willingness to accept valuations, however, have proved to be ap-
preciably larger in most survey applications, This effect has been studied in
the literature of both psychology and economics. Brookshire and Coursey
(1987) report experiments in which subjects are given repeated question-
naires in one approach and participate in repeated sealed auctions in an-
other approach. In both approaches, it is found that subjects appear to
learn. and willingness to accept bids converge to willingness to pay levels.

The studies reviewed in this chapter and the original study reported in
Part 2 of this book elicit willingness to pay measures.

Accuracy of Contingent Valuation

Aside from issues of survey design and bias, the basic question remains,
however: in a properly designed contingent valuation study, how accurate
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are the values reported? In a sense, the question is unanswerable since the
true values are unobservable. Several types of evidence can suggest a range
of accuracy.

First, as Tolley and Fabian (1988) point out, studies have found that
contingent values are systematically related to income, availability of substi-
tute goods, and other variables that economic theory suggests should be
important. This implies that the contingent market is to some extent similar
to an actual market and that the values reported are not random but are
reasonable subjects for economic analysis.

Second, a number of studies have compared the contingent valuation
method to alternative indirect market methods of valuing nonmarket goods.
Cummings, Brookshire, and Schulze (1986) review these studies and stress
‘tfhat the results can not establish the accuracy of contingent valuation. But,

Assuming that, within the range of plus or minus 50%, value estimates
derived from indirect market methods include ‘true’ valuations by individ-
uals, these results suggest that CVM [contingent valuation method] values
may yield ‘accurate’ estimates of value in cases where individuals have had
some opportunity to make actual previous choices over that commaodity in a
market framework” {Cummings, Brookshire, and Schulze, p. 102). )

Based on their comprehensive review of the methodology and practice
of contingent valuation, Cummings et al. (1986} suggest a range of accuracy
for carefully designed contingent valuation studies. (These suggestions are
linked to a set of reference operating conditions that the study must meet
for the accuracy range to apply.) At the least, “the method produces order
of magnitude estimates—but we think one can argue that error ranges are
inuch smaller” (Cummings, Brookshire, and Schulze, p. 233). At the best,
one might tentatively conclude that, given the current state of the art, the
CVM is not likely to be more accurate than plus or minus 50 percent of the
measured value” (p. 99). This plus-or-minus 50% range is a suggested ref-
erence accuracy, and though it is a somewhat arbitrary figure, it seems
reasonable.

4.3. Applications of Contingent Valuation to Health
Seope of the Review

We turn to a critique of studies that use the contingent valuation method to
value health symptoms related to air pollution. This section first briefly re-
fers to a number of contingent valuation studies that have served to develop
the method and demonstrate its ability to obtain estimates of willingness
to pay, but they do not yield values directly comparable to those sought
in this study, mainly because of the definition of the good being valued. The
section then goes on to consider studies more narrowly focused on health
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values. The first three studies mainly concern acute symptoms. The original
motivation for these studies was to value symptoms linked to air pollution,
but the symptoms valued are also of much more general interest. Loehman
et al. (1979} used & mail questionnaire of the general public, while Dickie
et al, and the new study reported in Part 2 used personal {telephone or
household) surveys of the general public. The second set of studies concerns
more serious, chronic illness. The earliest is Rowe and Chestnut (1984},
which provides estimates of the value of a reduction in asthma symptommns,
using personal interviews of a group of individuals suffering asthma. Viscusi,
Magat, and Huber (1991} and Krupnick and Cropper {1992) both estimate
the value of reductions in the risk of chronic bronchitis. Viscusi, Magat, and
Huber use a sample from the general population. Krupnick and Cropper
apply the same survey to a sample of people who are presumably more
familiar with the “good” sold in the contingent market because they have a
refative with chronic lung disease.

At the outsct, the limited scope of this section should be explained. In
line with the overall purpose of Part 1 of this book, the focus is on empirical
estimates of the value of health. As a result, no attempt is made to report
and review all of the findings of the studies in question. In particular, for
our purposes the values of health are best summarized by simple statistics
such as the median and mean values for the sample. Other statistical analy-
ses, including the estimation of bid functions based on the contingent valua-
tion responses, are not reviewed, though they are important parts of these
studies. In addition, questions of methodology and survey design are only
~ddressed in the context of evaluating the usefulness and accuracy of the
value estimates produced.

Several important studies that use the contingent valuatioh method to
value changes in air quality, inclucling the health effects, are quite compre-
hensive: in two of them (Brookshire et al. 1979, Loehman, Boldt, and Chai-
ken 1981) respondents were asked separately about their values for the
visibility and health effects of air pollution. The sum of thesc vafues may be
the most meaningful estimate, and.we have not attempted to use the health
values because of a concern over the ability of respondents to disentangle
the two values. The values of health alone may be overstated, reflecting part
of the value of visibility, or understated if part of the value of health is
included in the reported value of visibility.

A third studv by Schulze et al. (1983) concentrates on health effects of
ozone. Responélents were provided with descriptions of the health effects
likely to result from air pollution levels and then asked for their values for a
change in pollution levels. The descriptions are of the general form: for a
given level of pollution, some people {or a certain percentage of peop‘lc)
experience these effects. Respondents might identify the general population
risk as their own risk. So if they are told that 50% of people will experience

»
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a symptom, they may view this as a 50% chance they will experience the
symptom. Another interpretation is that the information provided helps re-
mind the respondents of their experiences with air poltution. In this case,
responidents will bid for a change based on their prior subjective probability
estimates of experiencing a symptom given varying levels of pollution. Or,
they may adjust their prior beliefs on the basis of the information given. In
either case, the commodity the respondents are valuing is a change in risks
(probabilities of symptoms) that is not strictly observable to the researcher,
and for the purposes of this book these changes are not useful in attempting
to establish individual health values.

Shechter et al. (1988) and Shechter and Kim (1991} employ a compara-
tive approach to the valuation of health damages caused by air pollution in
an wban environment. Both studies use data from the same sample of in-
dividuals to derive empirical results by means of different analytic methods.
Contingent valuation is employed in these studies to give direct estimates
of the health value of environmental improvement. Indirect estimates are
obtained by deriving an expenditure function or a household production
function in which the demand for housing services or medical services leads
to a measure of the benefits of cleaner air. In these and other studies,
Shechter and his colleagues introduce stress, anxiety, and personality vari-
ables in the theoretical and empirical investigations of the role of psy-
chological factors in the demand for environmental quality (Zeidner and
Shechter 1988; Shechter and Zeidner 1990},

The analysis of these studies is highly complementary to the approach of
the present volume, although the empirical results are not directly compa-
rable. The reason is that the dependent variable employed by Shechter and
his colleagues is air quality rather than health status, The health status vari-
ables used as regressors (e.g., asthma, bronchitis) are grouped together, so
it is not possible to infer the health value of a specific condition,

The studies reviewed up to this point help establish contingent valuation
as a useful approach to valuing health and environmental quality but do not
yield estimates of the value of health directly comparable to the approach
of this book. We now tum fo studies that provide such estimates.

Lochman et al. {1979)

sTUDY DESIGN. The study by Loehman et al. (1979) concerns the benefits
of controlling sulfur oxides in Florida. A mail contingent valuation survey
was sent to 1,977 residents in the Tampa Bay arez, resulting in 432 returns.
Willingness to pay questious were asked about the following three groups
of symptoms: shortness of breath/chest pains; coughing/sneezing; head con-
gestion/eye/ear/throat irritations. Values were elicited for minor and severe
symptom days, which were defined briefly. Respondents were asked to
value 1 day, 7 days, and 90 days of relief. No mention was made of any
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specific underlying discase, nor were causes such as air pollution men-
tioned. No specific delivery vehicle, such as a pill, was employed, and a
simple, ahstract payment vehicle—"tell us how much you would pay”—was
chosen. The means of payment was a checklist, or payment card, ranging
from $0 to $1,000 per year in 10 increments.

The Loehman et al. study design is similar to our seven-symptom survey
described in Part 2. In both cases a pure health attribute approach was used.
The Lochman et al. study carefully avoided the introduction of redundant
information in its introductory letter, its symptom narrative, and in its deliv-
ery and payment vehicles. One difference between the design of our survey
and the Loehman et al. survey is the large number (24) of similar willingness
to pay questions of the latter survey. Our approach was to employ fewer
questions on any survey instrument in order to avoid taxing the respondents’
concentration and the extent of their information and preference review, a
problem that might account for the relatively low return rate {22%) encoun-
tered by Loehman et al. It also could imply a reduction in the accuracy of
their estimates of the value of health.

The major difference between Lochman et al. and the other contingent
valuation studies reviewed below is that the Loehman et al. study used a
mail questionnaire. The advantage to using this approach is that the lower
cost per survey completed allows a larger sample size. There are several
disadvantages. An obvious question is whether the respondents are repre-
sentative of the general population. Lochman et al. test for this and find
that the sample seems to be more or less representative, at least in terms of
standard demographic characteristics.

Another problem with using a mail survey is that in a contingent valua-
tion experiment there will be some protestors, or people who either refuse
to participate in the contingent market or do not understand the nature of
the exercise. In a personal interview, follow-up questions and interviewer
comments can help identify respondents who are protestors. A mail ques-
tionnaire gives no indication of the identity of protestors, except for the bids
themselves. Lochman et al. note the presence of bids from respondents who
gave values of $1.000 {the highest amount on the payment card). These bids
were statistically outlyers, and the respondents exhibited intransitivity of
preferences. It seems reasonable that these respondents were protestors.
However, it is also possible that these individuals simply had high values for
health. The limited information from a mail questionnaire means this prob-
lem is difficult to resolve.

A final disadvantage of using a mail questionnaire is that a payment card
is often used. Such a card lists the possible amounts peaple might be willing
to pay. and the respondents choose among the different amounts. Designing
a card that covers a wide range of low to high values and allows small but
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important differences between values to be reported is difficult. In addition,
some have questioned whether such a card elicits maximum willingness to
pay responses, Cummings, Brookshire, and Schulze {1986) suggest that, if a
payment card is used, it should be followed with iterative bidding, but this
is not feasible in the context of a mail questionnaire.. These problems indi-
cate that the values from the Loehman et al. study may be inaccurate, and

in particular they may be underestimates of the maximum willingness to pay
for health.

RESULTS. Table 4.1 lists the median and mean bids found by Loehman et
al. All bids are expressed in terms of 1984 dollars, to insure comparability

TABLE 4.1. Contingent Values of Health from
Lochman et al, {1979) (in $)

Symptom Median Bid Mean Bid
1 day of:
Shortuess of breath/chest pains:
Mild 8 78
Severe 18 127
Coughing/sneezing:
Mild 4 42
Severe 11 73
Head congestion, eve, ear, throat frritation:
Mild ] 52
Severe 13 85
7 days of: '
Shortness of breath/chest pains:
Mild 22 118
Severe 57 218
Coughing/sneezing:
Mild 13 7l
Severe 32 116
Head congestion, eye, ear, throat irritation:
Mild 15 66
Severe 33 129
90 days of;
Shortness of breath/chest pains:
Mild 56 233
Severe 156 403
Coughing/sneezing;
Mild 37 138
Severe 81 %36
Head congestion, eye, ear, throat irditation:
Mild 40 145
Severe 99 288
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with other estimates of the value of health discussed in this book. The bids
were adjusted using the consumer price index and were rounded to the
nearest doHar.

The bids cover a fairly wide range. For one day of relief, the lowest
median bid is $4 for mild conghing/sneezing, and the highest median bid is
%18 for severe shortness of breath/chest pains. However, the mean bids for
1 day of symptoms are often an order of magnitude Targer, ranging from
$42 for mild coughing/sneezing to $127 for severe shortness of breath/chest
pains. There is generally a smaller difference between median and mean
bids for 7 days of relief and 90 days of relief.

The large difference between median and mean bids results from prop-
erties of the distribution of bids. As Loehman et al. describe it, the dis-
tribution is clearly not normal but includes a large number of relatively
tow bids. with a few bids in the upper tail of the distribution. These bids
were for $1,000, the highest bid possible, and represent the possible pro-
testors discussed above. The mean bids are much more sensitive to these
outlvers than are the medians, and so the means are much larger than the
medians. .

Tn their analysis, Lochman et al. use only the median bids. One justifi-
cation [or this use is normative. They argue that the median is “indicative
of majority voting since it indicates the bid which at least 50 percent of th.e
population would agree to pay” (Loehman et al. 1979, p. 232). Though t%ns
majority voting criterion is certainly reasonable, it represents an alternative
to the standard methodology of applied welfare economics, where programs
are evaluated using the criterion of & potential Pareto improvement, Using
this criterion. all individuals’ values are given equal weight, including the
very high values. It is possible that a program that represents a poter%tial
Pareto improvement would not be favored by over 50% of the population.
Potentially, though, payments by gainers could compensate the losers by
enough that all would favor {or at worst be indifferent to) the program.
If this standard of applied welfare economics is accepted, the correct sum-
mary statistic is the mean, which' puts equal weights on all, and not the
median.

Lochman et al. also justify their use of median bids by noting that the
median is less likely to be biased due to the outliers. V. K. Smith (personal
communication 1987) explains how this problem could justify use of median
bids even if the potential Pareto improvement criterion is accepted as rele-
vant. If a distribution of individuals’ true values of health in a population is
known. the mean value is the correct summary statistic as explained above.
Applying this reasoning to a distribution of values resulting from a contin-
gent valuation experiment is not necessatily correct. To do so requires the
assumption that all contingent valuation responses are judged as equally
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good estimates of each individual’s willingness to pay. Arguments that have
been made in the contingent valuation literature for the use of the median
implicitly assume that not ail responses to contingent valuation questions
are equally good estimates of each individual’s willingness to pay. In par-
ticular, there is a presumption that very large or very small vesponses are
more likely to have large errors associated with them. Since the mean value
is more affected than the median, the mean would be a less robust estimate
of the “average person’s” willingness to pay. In this case, if outliers are a
problem, the median bid may be preferred.

Accepting the criterion of a potential Pareto improvement as the relevant
welfare guideline, the choice of using median or mean values from a contin-
gent valuation study depends upon the informational content assumed for
different responses. Reporting median bids avoids overstating values due to
the effect of very high bids, which may be inaccurate in the sense that they
are not a true reflection of willingness to pay. At the same time, legitimately
high bids are also given little weight. In addition, though the very high bids
may be inaccurate, they probably do indicate that these individuals are ac-
tually willing to pay an amount higher than average. Finally, the argument
is symmetric with respect to low bids. While very low bids probably do
indicate that these individuals have lower than average willingness to pay
values, the true values may not be as low as the values reported in the
contingent valuation experiment.

To rigorously account for all of the considerations discussed above re-
quires a model of how people respond to contingent valuation questions. In
chapter 15 there are the beginnings of such a model, but it does not allow
any definite conclusions to be made regarding the mean versus median
question, In practice, both mean and median values are important pieces of
evidence. Inferences of the informational content of very high and very low
bids can be drawn from careful consideration of the study design and the
distribution of bids found. For the Loehman et al. results, the problems
inherent in a mail survey and the distribution of bids suggest that the high
bids are not accurate reflections of willingness to pay. Thus the median may
be a more robust summary statistic.

It is interesting to note the relationships between the bids for 1 day,
7 days, and 90 days of relief found by Lochman et al. Using mild coughing/
sneezing as an example, the bid for 1 day is $4, while the bid for 7 days is
$13, roughly three times as large. The bid for 90 days is $37, about nine
times as large as the bid for 1 day. Roughly similar results are found for
other median bhids. For mean bids the ratios are even smaller; the bid for 7
days of relief from mild coughing/sneezing ($71} is less than twice the bid
for 1 day ($42), and the bid for 90 days (3138) is only about three times the
1 day bid.
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Two explanations for these relationships are pos.sible. 'I"he marginal dis-
atility from sickness (symptoms) could be diminisinpg rap:c%ly, sio‘that extra
davs of symptoms do not matter much and thef i‘ndmdual is willing to.&ay
inc reasingly less for relief from the symptoms. This d'oes not .seen’I pl:ausx e,
especially since decreasing marginal disutility from s'lckness }mpiles increas-
ing marginal utility from health, which is not consistent with the assmlnp-l
tions of economic theory. A second possibility is that the respondents ac
trouble valuing large changes in health because these cl‘u.mges were Fmtsule
of their experiences. That bids for unfamiliar commodltles‘ may be inaccu-
rate has been suggested by users of the contingent valuatl.on method {see
Cummings, Brookshire, and Schulze 1986). This exp]aniftlon seems to';)e.
more powerful in explaining why bids for 90 days of 1'ehef. {an unfami 131f
commodity to most people) are so small compared to the bids for l day o
relief (a more familiar commodity within the range of most people’s expe-
riences). It is less powerful in explaining the ratio of bids for 1 day and
7 davs of relief since both are probably familiar experiences to most people.

»

Dickie, et al. {(1987)

GrUDY DESIGN. Dickie et al. (1987) conducted a telephone swrvey of
991 residents of Glendora and Burbank, California. The most important
contingent valuation results are for nine symptoms related to ozox;e %ollu-
tion: sinus pain, cough, throat irritation, tight chest: couid‘ nc{t brea_t 131 eep(i
pain on deep breath, out of breath easily, wheezmg/wlnstlmg‘bleat 1, an
headache. The careful survey design clearly encouraged and guided respon-
dents to think carefully about the health symptoms to be valued. Following
a set of questions on standard socioeconomic measures, 1'esp0f1dents wele
asked about their experience with a list of symptoms. Focusing on their
most bothersome symptoms, respondents were asked ahou.t the frequ‘eu(-:y,
duration. and severity of symptoms, as well as averting actions taken in re-
sponse to the symptoms. .
1Kfl'he next stép \\}'as to determine their willingness to pay for 1 day of 1§}1ef.
Respondents were asked to value up to three symptorns. Only respon e;lts
who experienced a symptom were asked to value it. One hundred su.\t);~ ive
respondents reported having had at least one symptom and so answerec 011(;
ov more contingent valuation questions. Respondents who had expenencef
more than three of the symptoms were asked about the threc tm).st bother-
some. The number of respondents providing willingness. to pay bids for the
nine ozone symptoms varied from 11 for wheezing/whistling Ireath to 61
for headache. . .
Dickie et al. consider in detail the reliability of the contingent valuaho‘n
method. and this is reflected in both the smvey design and in the ana]y{ns
of the results. As part of the survey, respondents were given an ol?pc')rtun.ity
to revise their bids. after being presented information about their implied
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total monthly bid for avoiding symptoms. There was particular concern
about unrealistically high bids. Dickie et al. note that half of the symptoms
distributions include at least one value of $5,000 or more to eliminate 1 da
of symptoms. In two cases the implied monthly bids initially totaled
$899,910, which exceeded not only the respondents’ monthly incomes but
even their annual incomes by substantial margins. Given the opportunity to
revise their bids, the highest monthly total was in the range $501-$600.
While there is an obvious concern about the reliability of the initial bids,
Cropper and Freeman (1991, p. 203) point out that the procedure used by
Dickie et al. is also problematic. If average willingness to pay is less than
marginal willingness to pay, the total monthly bid as caleulated in the Dickie
et al. smvey exceeds total willingness to pay. Presenting information about
the total monthly bid to the respondents may then be misleading and may
cause the revised bids to be too low (i.e., to be below true willingness to pay).

RESULTS. Table 4.2 presents the main results of the Dickie et al. contingent
valuation survey. The authors’ attention to reliability issues is again reflected
in the detailed presentation of results. The first part of Table 4.2 presents
the median and mean initial bids, and the median and mean bids after re-
spondents were given the chance to revise their bidding. The second part
of Table 4.2 presents mean bids after the responses were subject to trim-
ming and consistency checks, as deseribed below. The range of values re-
ported in Table 4.2 is extremely wide, making it imperative to develop some
judgments as to which values are the most reliable,

As in other contingent valuation studies, a small number of bids in the

upper tail of the distribution of bids have a pronounced influence of the
sample means reported in Table 4.2. To explore this problem further,
Dickie et al. subject the contingent valuation bids to trimming and consis-
tency checks. In trimming, either 5% or 10% of bids from each tail of the
distribution are arbitrarily eliminated, In the consistency checks, bids were
excluded for a number of different reasons. First, bids were excluded if the
implied total monthly bid to eliminate a symptom exceeded monthly house-
hold income. Additional checks excluded bids if the bid for symptom relief
was inconsistent with other information provided in the survey. An example
of an inconsistency is if the respondent bid a large amount (defined as over
$100) for a symptom that he or she judged to be of low severity and was a
symptom for which he or she took no averting action. Zero bids were simi-
larly excluded if other information suggested the symptom was important to
the respondent.

All three methods used to improve reliability-—allowing respondents to
revise bids, trimming the samples, and subjecting the bids to consistency
checks-—result in substantially lower means, as extremely high bids are re-
moved from the sample. Using the initial bids, the mean value placed on a
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TABLE 4.2. Contingent Values of Health from Dickie et al. (1987) {in 8}

A. Tnitial and Revised Values

Tnitial Value Revised Value
It tinbal
i
Svimptom Median Mean Median Mean
, 5 239.50 1.00 4.53
E—i[m;hpaj“ or discomfort 3133 355,10 gg :13 gli
Jou 00 1 NE
Throeat irritation 340 812-72 80 3.55
Chest tightness 5.00 A 139.58 00 978
Could not breathe deep LLO '95 4'13 00 4.87
Pain on deep breath 350 "1'.83 00 1.94
Out of breath easily 00 5 136 00 2,53
Wheezing/whistling breath 2.00 8. 5 1.00 3.94
Headache 1.00 178. .
B. Trimming and Consistency Checks
Trimmed Means {in $) Consistency Check
5% 10% Means {in 8)
9.42 13.15
Sinus pain or discomlort 10.68 8.65 11.46
Cough 9.96 700 1660
Threat irritation 411 22)(’:'2 18:11 10.60
Chest tightness ’ '74 213.90 1474
Could not breathe deep 567.21 22.25 26.70
Pain on deep breath 376'43 2.16 6.1
Out of breath easily 5.
W}ll]eezilllg/wlnsﬂlﬂg 15.78 15.78 11.50
reath 19,49 8.23 18.80

i i : ile
dav of relief is often above $100 and, in one C?S;i()lg ai;‘(t)vetill;l(zgg;g\\;’:ost
) i in excess ¢ , alter
there are still a few cases of means in ex (
of the means are below $20. The highest mean vall.ie p]ac;d r(;lll a}(il’?;e(:{
relief in the sample subjected to consisltencg‘;c](;,f;cks is $26.70. The hig;
i i -evised bids is 54.67.
mean value in the sample of revised : . . ‘
The results just reviewed document the influence a few h‘lg}h}};}i“ds- h’l\(;(’;
on the sample means for the value of symptoms.1Thef substant}aﬂcl (ﬁ: f;:gu.
i tem from this feature of the -
between medians and means also s i . of e B
i ids. i vhether the high bids are reliable
tion of bids. The cuestion as to W ! igh | : lo inc
cators of individual willingness to pay 15 1h:\]rjdei( .to 1;33(})1\ Eegll:i ;rgevelog
i A s arbi , although Dickie et al.
yrocedure is obviously arbitrary, a et al, b develop
11 model of svmptom value formation that could justify some procedu

along these lines. The problem noted by Cropper and Freeman (1991)
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applies to both the consistency checks and the bid revision process. A per-
son could legitimately report a high marginal value on a day of relief but be
unwilling or unable to pay 30 times that for a month of relief. Both of the
other contingent valuation suiveys of light symptoms reviewed in this sec-
tion provide some evidence in support of this conjecture, although it is not
clear why this relationship between marginal and average valuations should
exist,

It should also be noted that the sample includes a number of unrealisti-
cally low values. Dickie et al. report that, for six of the nine symptoms, the
modal bid for relief was zero. In the sample of revised bids, in five cases the
median bid was zero, implying that half of the sample bid zero for relief. If
respondents fully understand the nature of the contingent valuation survey,
zevo bids literally mean these respondents place no value on symptom relief.
Any evidence that the symptoms caused discomfort or averting actions sug-
gest a nonzero value. More realistically, zero bids are probably best inter-
preted as representing very low values that respondents have approximated
as zero. Since replacing zeros with very low bids would not dramatically
change the means reported, this problem is of less practical importance.

Given the problems noted, it is probably inappropriate to look for very
precise estimates of the value of symptom relief from the Dickie et al. re-
sults reported in Table 4.2. The trimmed samples, the samples subjected to
consistency checks, and the revised bids provide useful evidence on the
lower bound to placed on the value of symptom relief: in the range from
$2.00 to $5.00 a day. However, each of the methods used to improve reli-
ability also systematically removed high bids from the sample. While the
actual bids reported may be unrealistically high, the respondents making

these bids probably placed a higher than average value on symptom relief.
The procedures used by Dickie et al. therefore tend to create a downward
bias in the estimates of the average value of symptom relief.

Original Contingent Valuation Study

STUDY DESIGN. Part 2 of this book contains a detailed description of the
design of our original contingent valuation experiment and the considera-
tions involved in this design. The experiment consists of four surveys valuing
(1) 1 day of relief from seven light symptoms, such as coughing, and so on,
(2) 30 days of relief from these same seven symptoms, (3) relief from mild
and severe angina (chest pain} given that the respondent already suffered
from 10 days of this symptom, and (4) relief from mild and severe angina
given that the respondent already suffered from 20 days of this symptom.
Separate surveys were used to keep the length of the suivey at a level where
reasoned responses could be reached, but respondents’ patience and con-
centration were not overtaxed. A total of 199 interviews were completed,
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roughly equally divided among the four types of surveys. The surveys
were personal interviews of a randomly selected sample from Chicago and
Penver.

Of the total of 199 completed surveys, 23 suiveys were removed from
the sample. Several criteria were used to determine which responses to
remove. Tirst, protestors who refused to give any bids were removed from
the sample. Protestors are distinguished from those who wished to bid zero.
Zero bidders were left in the sample on the grounds that the bids were felt
to be legitimate. A second group excluded from the sample were those re-
spondents who indicated that they would pay any amount for the improve-
ment in health or exorbitantly high amounts (two or three times their yearly
income). The last group of respondents removed from the sample were
random bidders whose bids bore no logieal relationship to each other. In-
terviewer comments were used in all cases to help identily individuals un-
willing or unable to participate in the contingent market.

A great deal of care was taken in the creation of the contingent market.
The contingent commodities were described to the respondents, and the
structure of the survey encouraged respondents to think about the com-
modities before bidding began. A form of iterative bidding was used. Ab-
stract payment vehicles and delivery vehicles were chosen to avoid protests
and to avoid distracting respondents from giving reasoned values. Finally,
interviewer comments and analysis of the bids were used to identify
protestors.

For the two surveys concerning the seven light symptoms, the structure
of the survey instrument first helps the respondent to recall his own expe-
sience with these common symptoms and then establishes a standardized
hypothetical product {relief from symptoms) to be valued. As a result, the
respondent should be familiar with the commodity of the contingent mar-
ket, an important prerequisite to obtaining accurate value estimates.

The procedure described above could not be exactly followed for the two
suvevs concerning angina since most respondents had little or no experi-
ence with this symptom. Standard questions on health status help the re-
spondent to begin to think about his or her health and its importance. The
contingent valuation section begins with a general two-paragraph introduc-
tion that asks the respondent to imagine having mild or severe angina and

includes a brief statement about the extent of angina in the United States,
The actual contingent valuation includes a description by the interviewer of
the specific symptoms fo be valued, and a card summarizing of this descrip-
tion is then handed to the respondent. This approach to survey structure
was used to minimize the problems associated with respondents being un-
familiar with angina. While the value estimates resulting may not be as
accurate as for the move familiar seven symptoms, it is felt that most re-
spondents did give reasoned bids.
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nEsuLTs. Table 4.3 presents the values for symptoms from the four sur-

veys. Part A. of Table 4.3 presents median and mean bids for relief from

1 additional day of seven individual light symptoms and two combinations

of symptoms. Part B. of Table 4.3 presents the same statistics for relief from

30 additional days of the same individual and combined symptoms. Parts C

and. D. of Table 4.3 present bids for relief from angina. The number oi‘

additional days of angina, the severity of the angina, and the endowment
that respondents were asked to assume described their situation are varied
to provide a range of values. (
"The median bids for relief from 1 additional day of the seven light symp-
toms range from §11 for relief from a day of coughing to $20 for headachel?s

Mean bids are roughly two to three times larger, ranging from $25.20 f01:

a .coughing day to $50.28 for relief from a day of nausea. Relief from com-

binations of three symptoms is more highly valued than relief from one

symptom alone but is not the simple sum of the values of the individual

S)jl]lPtOi‘ﬂS. For instance, a day of cough, throat, and sinus symptoms com-

bined is valued at $65.60 The sum of the bids for relief from these symp-

toms individually is $89.22, e

The difference between the median bids and the mean bids is substan-
tially less than that found for the Loehman et al. (1979) results. As descril;ed
abo've, the excessively large bids resulting from respondents who explicitly
or implicitly protested the contingent market were removed from our
sample. This shows one advantage of the personal interview structure com-
pfxred to mail surveys: interviewer comments can help identify protestors

Since all responses were subject to the editing process, and the distributior;
of bids shows the smaller impact of the largest bids, the mean seems to be
the most robust summary statistic for this sample. In other words, the as-
sumption seems justified that all responses, even the very large and ve
small bids, have roughly equivalent informational content. 7

For relief from 30 days of the seven light symptoms, the median bids
range from $95 for 30 days of coughing to $135 for 30 days of sinus prob-
lems. Again, mean bids are usually about two or three times larger than
the medians, ranging from $166.50 for 30 days of conghing to $488.20 for
30 days of headaches. The same relationship between the bids for combi-
nations of symptoms and the sum of the bids for relief from the individual
symptoms is found as in the 1-day survey. A combination of three symptoms
is valued more than any one symptom alone, but not as much as the sum of
the bids for the three individual symptoms.

. Just as in the Loehman et al. (1979) results, a somewhat surprising rela-
tionship is found between the bids for different days of relief. The mean
bids for 30 days of velief from the light symptoms are not 30 times larger
than the mean bids for 1 day of relief. The 30-day bids are closer to 10 times
the size of the 1-day bids. Though these bids result from two different
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TABLE 4.3. Contingent Values of Health from Original Study (in 3)

A. Survey 1
1 Additional Day of Symptom Median Bid Mean Bid
25.20
Coughing ii g
Sinus congestion N o
‘Throat irritation B o
Eye irritation 15. B
Drowsiness o e
Headaches 2 o
Nausea .
Cough, throat, and sinus congestion 3(3.50 gﬁ;gg
Drowsiness. headaches and nausea 25 X
B Supvev 2
BT B Rt A I Ma=disn Bid Nbeap Bl
=
LA IR L35
Threat irsitatie o
i o
o
S S
N o
,,- mr e e e g
:'—':'“_:m?:«' TEATRTIET MUY TRV o
C. Survey 3

Reliel from Angina, Given Davs

of Endowment of Angina Median Bid Mean Bid
I mild day:
Given 1 mild day 53 ggﬁ
Given 10 mild days 50 .
1 severe day:
Given 1 severe day 100 iﬁ?ﬁ
Given 10 severe days 100 .
5 mitd davs:
Given 10 mild days 55 96.18
5 severe days:
Given 10 severe days 150 192.80
10 mild days:
Given 10 mitd days 100 154.36
10 severe days: 200 26184

Given 10 severe days
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TABLE 4.3. (continued)

D. Survey 4

Relief from Anging, Given Days

of Endowment of Angina Median Bid Mean Bid
1 mild day:

Given I mild day 53 90.24

Given 20 mild days 40 $9.05
1 severe day:

Given 1 severe day 75 278.88

Given 20 severe days 60 208.78
10 mild days:

Given 20 mild days 100 287.63
10 severe days:

Given 20 severe days 125 506.25
20 mild days:

Given 20 mild days 100 486,25
20 severe days:

Given 20 severe days 200 844.38

samples of individuals, in terms of observable characteristics, the samples
seemed similar, Another possible explanation is that the results reflect di-
‘minishing marginal disutility from sickness, but this explanation implies in-
ereasing marginal utility from health, which seems implausible. In addition,
ther results {rom these surveys support the more standard relationship of
nt;rcasing marginal disutility {rom sickness. Finally, it could be argued that
30 days of sickness are a more unfamiliar conmodity to most individuals, so
they are undervaluing it. This possibility points to the continued need for a
ormal madel of how respondents react to contingent valuation questions

18ince it is not obvious why bids for an unfamiliar commodity would be sys-

ematically biased downward. -
The third suivey concerns the value of relief from angina {chest pain),

'%‘\.fon an endowment of up to 10 days of severe angina. Median bids range

from $50 for relief from 1 mild day given an endowment of 10 mild days, to

1$200 for relief from 10 severe days given an endowment of 10 severe days.

'i‘l"he mean bids are fairly close to the median bids, ranging from $66.08 for
relief from 1 mild day given an endowment of 1 mild day to $261.84 for
10:severe days given an endowment of 10 severe days. For comparable
endowments, median and mean bids for mild days are always less than bids
for severe days, as would be expected. Comparing across endowments, it is
generally true that relief from a given number of days of angina is valued
more highly as the endowment increases. This is consistent with increasing
marginal disutility of illness and is the expected relationship.

The fourth survey also concerns angina, but the endowment ranges up
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to 20 days of mild and severe angina. Median bids range from $40 for reliel
from 1 mild day given an endowment of 20 mild days to $200 for relief from
20 severe days given an cndowment of 20 severe days. Mean bids show a
larger difference between the value of 1 day and 20 days of angina. The
mean bid for relief from 1 mild day given an endowment of 1 mild day is
$90.24, while the mean bid for 20 severe days given an endowment of 20 se-
vere days is $844.38. Again, as expected, relief from severe days of angina
are valued more highly than relief from mild days. However, comparing bids
across endowments, the results do not always sapport that increasing the
endowment increases the bid for a given number of days of relicf. For ex-
ample, the mean bid for relief from 1 severe day given an endowment of
1 severe day is $278.88, while the mean bid for relief from 1 severe day
given an endowment of 20 severe days is only 208.78 This difference may
not be highly significant. Closer examination of the bids reveals that some
respondents bid a large amount to be completely free of angina while plac-
ing a small value on a day at the margin given a large endowment. Though
this behavior is not consistent with increasing marginal disutility of illness,
it is not necessarily irrational. Whether individuals with actual experience of
angina would bid in this way is an interesting and open question.
1t is possible to compare the results of the two surveys on angina in a few
cases where identical commodities were valued by the different samples of
individuals. The mean bid for relief from 1 mild day given an endowment
of 1 mild day is $66.08 for survey 3 and somewhat larger for survey 4 at
$90.24. A larger difference is found for the only other case in which the
surveys are directly comparable. In survey 3, the mean bid for relief from
1 severe day given an endowment of 1 severe day is $123.59, while in survey
4 the mean bid is $278.88. This larger mean bid in survey 4 reflects the
influence of a few very high bidders who bid a large amount to be com-
pletely free of angina. In fact, the median bid from survey 4 for relief from
1 severe day of angina given an endowment of 1 severe day ($75) is less
than the median bid from survey 3 {$100). These results show the effect a
few bids can have on the summary statistics and suggest that the values
reported for relief from angina may not be highly accurate.

Rowe and Chestnut (1984)

sTUDY DESIGN. The study by Rowe and Chestnut (1984) provides esti-
mates of the value of a reduction in asthma days for people with asthma,
The economic research supplemented research under way at the University
of California, Los Angeles, School of Medicine concerning the effects of air
pollution on asthmatics. The UCLA project included over 90 subjects from
Glendora. California (in 1983); the general questionnaire that included the
contingent valuation questions was completed by 64 adults and 18 parents
of children under 16 years of age. OF this total sample of 82, there was only
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one refusal. After evaluation of the bids, including checking for protestor
and oth.er respondents whose bids were judged to be inaccurate oln the bi:
of consistency checks, 65 bids were retained. The fact that asthmatics wc('
samplgd_ instead of the general population is arguably a stren.gt‘hﬁﬁ:;t—' a\ve;;cem
ness, since people with asthma are a group likely to be affected by ollutil ,
;vl}o 11;ay ;alue the change differently than the general popu]atiz)f. Unf(?lfj
l:.llngz;t:e)l;l ;_]e sample was not chosen so as to be representative of asthmatics
Contingent valuation bids were obtained by asking the respondents, “If
federal, state, or local governments set up programs that could reduce ,)o]—
lens, dusts, air pollutants, and other factors throughout this area that m% hit
1‘edufze your (and your household’s) bad asthma days by half, but \ve;u!(f cg ]t
you increased tax dollars, what would be the maximum increase in t‘u? i
each year that you and your household would be willing to pay and (st?l;
support such a program?” A number of aspects of this contiugent‘ market
deserve comment. First, the good or commodity being bid on is a 1'edutction
by half of t}’le respondent’s and his houschold’s bad asthma days. Given the
1'lespon-denF s experience with asthma and the earlier questions i|.1 the ques-
tionnaire, it scems reasonable that the respondents understood the ?:om-
mod]{.y and by this point in the experiment had prior valuation and choice
ex‘penenc'e.with respect to consumption levels of it. The major drawback of
this definition of the commodity is that it is different for each respondent
What constitutes a “bad asthma day” is subjective, and since the mfmber of
bad days varies across respondents, so does the number of bad days r
moved implied by the 50% reduction, R
Second, it was made clear that the reduction in asthima days would be
the re:sult of a governmental program and paid for by an increase in tases
That is, relatively concrete vehicles for the delivery of and payment fo;' tl .
good are used. Though this makes the contingent market morZ realistic tl‘Ie
added realism is purchased at the cost of increasing the possibility of ,rob(f
lems sanll as strategic bias or protestors {either at the idea of increasedlzm*:es
or the l'mpossibility of such a program). In addition, experience in fécus
groups in Chicago showed that mentioning the environment as a cause of
health condition seemed to distract the respondents from providi;l ‘re(‘:-
soned bids. This problem may not have existed for the asthma 1tgient‘s
hov{rever, Si.nce other results of the project showed that they hacfiq geoci
:}1:)1; 5:55::1 ' ing and accurate perceptions of the effects of pollution on their
Third, an clement of uncertainty is introduced into the market since it is
stated that the program improving air quality “might” reduce bad days by
half. This wording raises difficulties in interpreting the bids. Is 0;1e 1'(;s) )
dent bidding a small amount because the veduction in astl'lma days isp 0‘1;
worth much to him or because his subjective probability that the i)rogrle::}
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will work is relatively low? The extensive analysis of the bids supports the
former interpretation, but the issue can not be entirely 1'esolv_ed.

Two more general problems of the structure of the contingent marE(et
should be mentioned. First, there is the problem of the bidding format. The
Rowe and Chestnut study used a payment card format, It was designed to
eliminate some of the problems associated with this format; they note that
problems may remain. :

The second problem is the treatment of protest bids and e.xtreme values
(either zero bids or very large bids). The ideal is to retain all bids that reflect
the true value. no matter how extreme, and to remove bids that do not. '.I'o
be a useful bid, the respondent must be willing to participate in the contin-
gent market and fully understand the natuwre of the exercise. BO\Y@ and
Chestnut carefully examine the zero bids and subject bids to a consistency
check. This proce‘ss necessarily involves some rather ad hoe procedures an.d
is to a certain extent subjective. It would be interesting to know how sensi-
tive the bid results are to the editing process. As mentioned earlier, this
process results in 17 of 82 bids being rejected, or roughly 20%.

rESULTS. The results of the Rowe and Chestnut study relevant for this
review can be very easily summarized. They found a mean bid for a 'SO%V
reduction in bad asthma days (for 65 observations) of $401 per year, with a
standard deviation of $85. This is for an average number of bad days re-
duced equal to 19. Thus, on average a bad asthma day is worth ab011§.$21.
Of course, this average value canvot in general be used to value a marginal
change of 1 bad asthma day.

Viscusi, Magat, and Huber (1991)

STUDY DESIGN. Viscusi, Magat, and Huber (1991) extend Fonti.ngent v.ahm-
tion methodology to measure willingness to pay f01" l'edllChO!?S in t.he risk of
developing chronic bronchitis. Chronic bronchitis risk reduction dlffer.s sub-
stantially from the health improvements considered by the other contingent
valuation studies reviewed in this chapter. It is a lifelong illness with much
more serious respiratory svmptoms than those considered b.y tl}e light symp-
tom contingent valuation studies (Loehman et al. 1979'; chki.e et ‘ai. 1987,
and the original contingent valuation study in Pt. 2). Since Vf&feu:sl,.l\viagat‘
and Huber focus on the most severe form of chronic bronchitis, it is also a
much mare serious condition than the chronic asthma in Rowe and Chest-
aut (1984). In addition, where Rowe and Chestrut use a sample of asth.—
matics who were quite familiar with the symptonis to be‘ valued, Viscusi,
Magat, and Huber use a sample of healthy individuals. meﬂ.ly, they mea-
sure the valie of a reduction in the risk of chronic bronchitis rather than
the certain changes considered in the other studies. In light of these differ-
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ences, Viscusi, Magat, and Huber make 2 number of innovative changes in
the design of the contingent valuation survey.

A central problem faced by Viscusi, Magat, and Huber is the difficulty of
communicating chronic disease effects to potential sufferers. To address
this problem, the contingent valuation guestionnairé is administered via an
interactive personal-computer program. The program includes several tests
to determine whether the respondent understands the valuation task being
asked of him or her. If the respondent fails the tests, the program provides
additional information before proceeding with the questionnaire. Responses
were also subject to a set of consistency checks, and subjects were excluded
from the sample if their responses could not be used or indicated that they
did not fully understand the valuation task. Viscusi, Magat, and Huber dis-
cuss in detail the consistency checks and the number of subjects who failed
the various tests. This discussion should be very useful to future contingent
valuation studies facing similar problems.

Viscusi, Magat, and Huber employ another innovative design feature:
their approach measures the rates at which people are willing to trade off
chronic bronchitis risk reduction in terms of the risk of an automobile fa-
tality (risk-risk trade-off) as well as in dollars (risk-dollar trade-off). The
approach is partly motivated by the suspicion that consumers may be more
willing and able to specify the rates of trade-off of one risk with another.
Viscusi, Magat, and Huber note that, when faced with risk-dollar trade-offs,
some subjects cannot envision that they would voluntarily subject them-
selves to higher risks for a finite amount of money. The risk-risk form of the
morbidity valuations can be converted into dollar values by placing dollar
values on the fatality risks as in the empirical literature on the value of a
statistical life.

The study uses a sample of 389 shoppers from a blue-collar mall in
Greensboro, North Carolina. Three series of valuation questions were
asked. The first series yielded the risk-risk trade-off, specifically, the rate of
trade-off between chironic bronchitis risk reductions and increases in the
risk of an automobile fatality. The second series yielded the risk-dollar
trade-off. The third series yields a dollar measure of the value of reducing
the risks of an automobile fatality. Using this measure, the risk-risk form of
the valuation can be converted and compared to the risk-dollar responses.

RESULTS, Viscusi, Magat, and Huber develop a range of estimates of the
dollar value of reducing the risk of chronic bronchitis. As is often done when
valuing mortality risks, the results can be expressed as the dollar value of a
statistical case of chronic bronchitis. This form is a convenient way to convey
results about the dollar value of small changes in risk, but care must be
taken when interpreting the results. Valuing a statistical case of chronic
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bronchitis at, for example, $883,000 does not mean that an individual is
willing to pay that sum to avoid a case of chronic bronchitis with certainty.
Instead a large number of individuals are each willing to pay a much smaller
amount to reduce the risk of chronic bronchitis. Summing over the individ-
uals, they are willing to pay $883,000 for a risk reduction that in a statistical
sense is expected to result in one less case of chronic bronchitis.

From the risk-dollar trade-off questions, the mean value of a statistical
case of chronic bronchitis is $883,000, with an associated standard ervor of
$114,000. As is the case in the ather contingent valuation studies reviewed
in this chapter, the distribution of responses is skewed so that the mean is
substantially larger than the corresponding median value of $457,000.

Viscusi, Magat, and Huber also convert the risk-risk results into dollar
values, using several different estimates of the value of a statistical life. If a
skatistical life is valued at $2 million, using the mean of the risk-risk results
implies that a statistical case of chronic bronchitis is worth $1,360,000. Us-
ing the median of the risk-risk results, a statistical case of chronic bronchitis
is worth $640,000. If the value of a statistical life is higher than $2 million,
the implied value of a statistical life is higher than $2 million, the implied
value of a statistical case of chronic bronchitis increases accordingly. If the
vahie of a statistical life is $5 million, the implied values for a statistical case
of chronic bronchitis are $3,400,000 (mean) and $1,600,000 {median).

Krupnick and Cropper (1992 )

sTUPY DESIGN. Krupnick and Cropper (1992) study whether people’s fa-
mitiarity with chronic lung disease affects their willingness to pay for risk
reductions. They accomplish this by administering the survey designed by
Viscusi, Magat, and Huber to a sample of people who have a relative with
chronic lung disease. The sample of 189 subjects responded to newspaper
ads in the Washington, D.C., area. Fach subject had a relative with chronic
lung disease but did not have a chronic respiratory condition himself or
herself.

The design and use of the com[iuter-interacti\re survey was identical to
Viscusi, Magat, and Huber, with two exceptions. First, a set of questions
was appended to the end of the survey, asking about the respondent’s fa-
miliarity with his or her relative’s disease and about the severity of that
disease. Second, Krupnick and Cropper randomly assigned the respondents
to two versions of the survey instrument. The second version was modified
to elicit valuations of “a case of chronic respiratory disease like your rela-
tive's.” In the first version. a case of chronic bronchitis was described as in
the Viscusi. Magat. and Huber survev.

RESTLTS. A Viousi, Magat, 51d Huber. the value ob a statistical case of
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dollar trade-offs and inferred based on responses to the risk-risk trade-offs
From responses to the first version of the survey, based on the risk—doilfu:
trade-offs the mean value of a statistical case of bronchitis is $2.08 millio;
'I.‘he mean of the responses to the second version of the suwey is $1.84 mil-”
lion. Based on a $2 million value of a statistical life, the mean 1'isk-n'si< trade-
off results imply values of a statistical case of bronchitis of $1.34 million
from the first survey version and $1.76 million for the second vel.'sion
Kmpni?k and Cropper also analyze the results to determine if the re-
spondfants familiarity with the disease significantly affected the reported
valuations. They do this by comparing their results to those of Viscug Ma-
gat, and Huber. To control for differences in sample characteristics, the
e.stlmate regression models that predict responses to the trade-offs as,func)-’
tions of respondent characteristics. Krupnick and Cropper test the hypothe-
sis that the predicted mean of responses from the estimated mocle]s);ge the
same across samples, conditional on respondent characteristics, They find
that l:or the risk-dollar trade-offs, the respondents more fami]ial‘) with
f:hromc lung conditions reveal a statistically significantly higher mean will-
ingness to pay to reduce the risk of chronic bronchitis. No statistically sig-
nificant difference is found for the risk-risk trade-offs. Based on }thesge
results and additional analysis, they suggest that the answers to risk-risk
trade-olffsja.}_'(‘a more stabl_e than answenrs to risk-doliar trades. S

4.4. Comparing Cost of Illness and Contingent Valuation
Intreduction

The cost of illness (COI) approach and contingent valuation {CV) are two
important methods that allow a dollar value to be placed on a change in
morl'Jidity or sickness. A direct comparison of values based on thesz; n%eth—
ods is undertaken in this section. This comparison is especially interestin

because the methods are in some sense complementary. The cost of illnes%
al?proach, focusing on medical expenditures and forgone earnings, uses
widely available data and straightforward empirical techniques, so itg is gen-
erally accepted on a practical level by many health professiona,ls. I-Iowegver
there is no strong theoretical basis for using COI values in benefit cost
ar}alysis.'That is, there are serious questions whether a COI value associated
with a given change in morbidity will be close to what an individual would
be willing to pay for that change. In contrast, contingent valuation experi-
ments can be designed to directly estimate what an individual would be
willing to pay for a certain change in morbidity. So CV values are estimates
of the conceptually correct benefit measures for benefit cost analysis under
certainty. Unfortunately, the proper design of CV experiments is difficult
and still controversial, and some economists tend to be skeptical of the
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actual values given by individuals in a CV experiment. On a practical le\.rel,
COI values are often judged superior to CV values, while on a theoretical
or conceptual level, CV values are preferred.

Due to the perceived practical advantages of the cost of illness approach,
recent theoretical work has investigated the relationship between COI val-
ues and an individual’s brue willingness to pay (WT P) for changes in mor-
bidity. Harrington and Portney’s {1987) theoretical analysis supports the
conclusion that a COI value is a lower bound to the true WTP, for the
certainty case. The more general model presented in Chapter 2 also implies
that under plausible conditions, COI < WTP under certainty; the model
also allows the analysis to be extended to the case of uncertainty.

Contingent valuation studies of the value of morbidity have c'onsidf?red
changes in health status that occur with certainty. This seems justified since
the costs of adding uncertainty seem large in light of the problems encoun-
tered in survevs that deal with concepts of uncertainty and the benefits of
adding unceﬁélint_v in the context of nonserious morbidity may be small. In
this section, only the relationship between willingness to pay and cost of
illness for certain changes can be directly addressed.

The empirical evidence presented in this section is used to test th.e'hy—
pothesis that the cost of illness values are lower bounds to the true willing-
ness to pay values. Values reported in GV experiments are used to represent
the true WTP values for a change from being certainly sick to being cer-
tainly well. On the assumption that the GV values are reasonable prox-
ies for the true WTP, the empirical results support the hypothesis that
COI < WTP. Alternatively, the fact that this reasonable relationship holds
hetween COI- and CV-reported WTP can be seen as additional evidence
on the usefulness and reliability of contingent valuation methods. o

Next, previons work comparing cost of illness and contingent valuation is
reviewed. The results of a new contingent valuation experiment are pre-
sented to test the hypothesized relationship, The analysis is extended to a
preliminary discussion of the relationship of COI and WTP values under
certainby, and the amount an individual would be willing to pay for a change
in health risks. No direct evidence is available on willingness to pay for
morbiditv risks, but the analysis suggests an approximation from the evi-
dence on certainty values is possible.

Previous Work Comparing COI and CV

Two contingent valuation studies on the value of morbidity contain some
evidence on the relationship between cost of illness values and GV valufzs.
The first study. reported in Lochman et al. (1979), estimated median will-
ingness to pay bids for reductions in air pollution-related symptoms. They
note that the bids “are probably low compared to out-of-pocket costs .of
illness” {p. 233). As an example, the income loss per day for a person with
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an average income would be $65, while the highest median reported for
1 day of relief from severe symptoms (shortness of breath) is $10.92. In-
cluding the value of medical expenditures would cause COI to exceed the
CV bid by a larger amount. The difference may be in part due to paid sick
leave and medical insurance causing out-of-pocket expenses to be low. An-
other problem is the use of median CV bids. In order to avoid overstating
WTP because of the influence of a few very large bids on the means, they
instead used the much smaller medians. This might have resulted in an
understatement of WTP, however, which might explain why the CV bids
are small relative to reasonable COT values. At least, the median CV bids
should be compared to median COI values. In any case, Loehman et al. do
not collect the data that would allow a direct comparison of individuals” CV
bids and their experienced or expected costs of illness. Thus, their results
seem to be only a weak indication that WTP is less than COI; that is, this is
weak evidence against the hypothesis that CO1 is a lower bound to WTP.

A second CV study, by Rowe and Chestnut (1984) on the value of
asthma, is more suitable to a direct comparison of CV bids representing
WTP and the cost of illness. The first body of evidence on WTP compared
to CO1 is the respondents’ rankings of the importance of the benefits they
might receive from reduced asthma. Based on statistical analysis of the rank-
ings, Rowe and Chestnut conclude that discomfort and effects on leisure
and recreation activities, which are part of WTP ji_;gg,ggt,part \OECOI,-éléar{y
ranked above medical costs and work lost, which_are the only components
of WTP that a COI value includes. So according to these rankings, COI
estimates do not include the most important benefits of reduced morbidity.
This indicates that WTP should therefore exceed COL

The second body of evidence from the Rowe and Chestnut study is a
comparison of the total WTP bid and a constructed COI value. This method
reported yields a ratio of WTP/COI of 1.6, supporting the hypothesis that
WTP is greater than COL. Other approaches to measuring this ratio exam-
ined in their larger study suggest a ratio as high as 3.7.

Unfortunately, the data collected do not include forgone eamings, so to
construct the COI value Rowe and Chestnut had to assame-that the eamn-
ings forgone were equal to the medical costs. The assumption is justified on
the grounds that the respondents’ rankings of the importance of forgone
earnings and medical expenditures were nearly identical. The comparison
of WTP to COI does not seem sensitive to any inaccuracies inherent in this
assumption,

Another-problem in the construction of the COI value is that it includes
only variable medical expenditures, such as medicine or doctor visits. The
asthmatics interviewed also had significant fixed cost expenses on onetime
goods such as intermittent positive pressure breathing machines. From
Rowe and Chestnut’s (1984) table 1, the total (household) fixed cost expenses
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were $713, compared to total (household) variable expenses per year of
$528. Clearly, the entire sum of fixed costs expenditures should not be com-
pared to the willingness to pay for an improvement in morbidity. However,
since the improvement would change individuals” marginal decisions on the
purchase of a onetime good, ideally some {(unknown) portion of the fixed
expenses would be included in a COI value. It does not seem likely that
doing so would change the result that WTP is greater than COL

In general, while the Rowe and Chestnut study is not the ideal test of
the hypothesis that WTP exceeds COI, it does offer strong support of that
relationship. The final caveat is that the study involved only a relatively small
sample of individuals with a chronic condition, asthma, and may not be
relevant for the general population.

Comparisons of COI and CV values from the Loehman et al. (1979) and
Rowe and Chestnut {1984) studies are thus somewhat inconclusive. The
first study contains very weak evidence against the hypothesis that WTP
exceeds COL The second study contains much stronger evidence that sup-
ports the hypothesis, but problems with the study may limit its applicability.

Comparing COI and CV—New Results*

The contingent valuation study described in detail in Part  of this book was
designed to collect the necessary data for a direct comparison of CV willing-
ness to pay bids for changes in health status with certainty and experienced
cost of illness. Only the surveys on seven light symptoms (coughing spells,
stuffed-up sinuses, throat congestion, itching eyes, drowsiness, headaches,
and nausea) are used for this comparative analysis. The smveys on angina
could not be used because few of the respondents had experience with
angina and its related cost of illness.

The total sample of the seven light symptom surveys used in the analysis
was 131, using door-to-door and mall-intercept interview methods. Out of
this sample, nine observations were unusuable because they were incom-
plete. Because of the limited scope of the sample, we view this empirical
study as illustrative. )

Table 4.4 compares the mean WTP and private COI for each of the
seven symptoms in the contingent valuation survey. The comparison is
made among those who have experienced the symptom in the previous year,
that is. those for whom we have COI data. The private COI caleulated
consistent with the prevailing measure in the COI literature. It is the expen-
ditures on medicine and doctor visits less any insurance payments phus any

1. ‘The material in this subsection originally appeared in M. Berger, G. Blomquist, D.
Kenkel, and G. Tolley, “Valuing Changes in Health Risks: A Comparison of Altemative Mea-
sures,” Southern Economic fournal 53, no. 4 (Aprl 1987): 967-84. Reprinted with permission.
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TABLE 4.4. Willingness to Pay and Private Cost of Illness Comparisons
of Means

Mean Daily Mean Daily
Willingness Private Costs

to Pay of Tliness

Symptom Sample Size” {in )¢ {in §)- t-Valued
Conghing spells 27 105.34 11.28 212°
Sinus congestion 43 38.84 6.79 2.22°
Throat congestion 24 43.93 14.27 1.59
Itching eyes 16 172,23 1456 1.24
Heavy drowsiness 6 173.89 21.50 2.57°
Headaches 48 173.21 3.33 2.07°
Nausea 18 091.24 2.36 2.03°

*Only those experiencing the symptom are included.

bWillingness to pay to avoid one extra day of the symptom.

«Calenlated 25 expenditures on doclor visits and medicine net of insurance reimbursements plus lost
eamings, expressed on a daily basis.

dTest of the null hypothesis that willingness to pay is less than or equal to private costs of iliness.

* Indicates hypothesis rejected at 0.05 level of significance in a one-tailed test.

lost earnings. Both the individual WTP and COI measures are expressed on
a daily basis.?

Out of the entire sample of 122 individuals, the subsamples of those who
had experienced the various symptoms in the previous year ranged in size
from six for drowsiness to 48 for headaches. Within each of these sub-
samples, the mean WTP always exceeded the mean cost of illness. The last
column of Table 4.4 indicates that in five of the seven cases, the differences
were significant at the .05 level in a one-tailed test.

Another way to test the equality of the private COI and the WTP is
through the use of a nonparametric sign test {see Hoel 1971, pp. 310--15).
This type of test is less sensitive to extreme WIT or CO1 values than is the
t-test, For the sign test, the 192 WTP-COI pairs across all seven symptoms
are compared. In 174 cases, the WIP exceeds private COL If the WTP-
COI pairs had in fact come from the same distribution, we would expect
that in only 96 cases would WTP exceed COL We can then test whether
174 is significantly greater than 96 by using the binomial approximation to
the normal distribution.® The resulting value of the test statistic is 11.26,

2. The contingent valuation esperiments were conducted for bath 1-day and 30-day
changes in the experience of the various systems. Implicit in the normalization to 1-day changes
is the assumption of constant marginal costs in the case of cost of illness and constant marginal
utility in the case of willingness to pay.

3. 'The standard deviation for calculating the normal distribution test statistic is constructed
under the nult hypothesis that the WiP-COI pairs come from the same distribution. In this
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which is significantly different from zero at a .001 level of significance, fur-
ther adding to the empirical evidence that WTP exceeds COL

There are two types of additional evidence that support the finding that
WTP exceeds COIL. First, we asked individuals to rank the reasons for their
values for symptom reliel. Focus group feedback led to development of a
five-item list that covered most reasons. The reasons and the percentage of
the 122 respondents who ranked the reason as the most important are com-
fort (679, loss of work at home (6%), loss of work away from home (12%),
Joss of reereation (2%), reduction of medical expenses {11%), and other
{29%). So. as in the Rowe and Chestnut (1984) study, the components of the
value of health included in COI are ranked as less important than the com-
ponents CO1 omits.

Ve also estimated simple ordinary least squares regressions of WIP on
the private COL* In each case the intercept is positive and, in most cases,
is significantly different from zero. The slope term is never significantly
different from zero. However, in the cases in which it approaches signifi-
cance, it is positive. Thus, the regression results are consistent with the
above finding that in general WTP exceeds COI, although there does not
appear to be any strong tendency for the two to move together. This sug-
gests that it is not possible to predict WTP based on COIL So while WTP/
COI ratios conld be computed based on the means reported in Table 4.4,
vielding ratios of about 3 to over 50, the regression results suggest that these
ratios are not particularly meaningful.

Implicit in our WTP-COI comparison is the assumption that the symp-

toms that pcople experienced in the previous year are the same as those -

that they are bidding on in the contingent valuation experiments. For the
light svmptoms included in the survey, the differences are rather inconse-
(ential. When the samples are limited to those who reported that their
svmptoms were the same, not worse, or less severe than the contingent symp-
toms. the mean of WTP is still greater than the mean of COI for each
svmptom, and although the dollar differences are greater for four of the
seven symptouss, only two of the t-values are significant at the .05 level due
to the smaller sample sizes. The nonparametric sign test yielded a test sta-
tistic of 8.77. and the regression results are similar to those described
above ?

case the probability that WTP > COI is 1/2, and the standard deviation for the binomial
apprewitnation to the normal distrbution is 174 X 1/2 X 1/2 = 43.5.

4. These and other results not reported in this chapter are available upon reguest.

5. A final piece of corroborating evidence is contained in the survey. Individuals were
asked how much they would be willing to pay to avoid all the symptoms they had experienced
in the previens vear Of the 16 individitals who did not experience symptoms in combinations
with one another. 41 had WTP > COI, yielding a nonparametric sign test statistic of 5.3, which
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Our empirical evidence suggests that the private COI, defined by exclud-
ing time lost from consumption, is less than WTP. Is it the exclusion ol these
time expenditures that is driving the result? In order to investigate this
question, we use other information available from our contingent valuation
survey to construct an expanded COI measure that can then be compared
to the WTP values. This measuze is the cost of medicine and doctor visits
net of insurance reimbursements plus the value of time lost from any ac-
tivity (e.g., market, work, school, work at home).# This increases the mea-
sured COI and is more compatible with theoretical models of COL A
comparison of the mean COI and WTP for the various symptoms indicates
that WTP is greater than COl in six of seven cases (the exception is throat
congestion), although the significance levels of the ¢-statistics are lower than
before (they range from —.165 to 2.08). The nonparametric test produces
a test statistics of 5.48, which is again significant at the .001 level, indicating
WTP > COI. Regressions explaining WTP again produce positive (although
smaller) and mostly significant constant terms and insignificant COI coethi-
cients, So overall, the exclusion of lost consumption time does not appear
to be the reason for our earlier result. Our empirical results are consistent
with the hypothesis that consumer surplus exceeds the private COIL
whether or not the value of lost consumption time is included. It should be
noted, though, that our earlier measure, excluding the value of lost con-
sumption time, is more consistent with that used in COI studies.

The next step is to generalize our results to the relationship between
willingness to pay for a change in morbidity risks and the expected COL.
From the theoretical model of Chapter 2, if exogenous change that lowers
the probability of contracting an illness causes individuals to reduce their
preventive expenditures (i.e., if dX/dE is negative), then willingness to pay
for a change in risks exceeds expected consumer surplus {CS). This is true
since individuals would also be willing to pay their preventive expenditure
savings to avoid increases in health risks. While our survey contains no di-
rect evidence on the sign of dX/dE, fortunately, it contains some indirect
evidence. Individuals are asked whether they have made various defensive

is highly significant. The mean WTP greatly exceeded the mean COI, and a simple regression
yielded results similar to those described previously.

6. The value of tme lost from market or nonmarket activity is measured by multiplying
the number of days lost by the daily wage (hourly wage X 8). This reduces the sample some-
what since not everyone in the sample worked in the previous year and thus reported a wage
rate, We also expanded the definition of eost of illness even further to include days of market
and nonmarket activity “hindered.” This cost of fllness measure i the same as above except
that it also includes the number of days hindered multiplied by one-half the daily wage. The
means test, sign tests, and regressions were all recaleutated, and the results are very similar to
those described for the first expanded cost of illness measure.
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expenditures for health reasons: whether they have purchased air condition-
ers, air purifiers, humidifiers for their home or car, or made other preven-
tive expenditures, Nontrivial proportions of the full sample have made some
tpe of preventive expenditure. But more interesting are the difterences
between those who have and have not experienced at least one of the seven
light symptoms.? While the percentages of the two groups are almost equal
for the purchase of humidifiers, those who have experienced at least one of
the seven symptoms are more likely to have made expenditures in the other
three categories than those who have not. The difference is most pro-
nounced for air conditioners. No one in the group not experiencing any
symptoms purchased on air conditioner for health reasons, but 19 of those
having at least one of the seven symptoms did so.

What does this pattern of preventive expenditures tell us about the sign
of dX/dEP The pattern is consistent with a negative dX/dE in the following
way. Assume that those having experienced the symptoms also experience
worse exogenous environmental conditions. This results in a higher proba-
bility of experiencing the symptom. In looking across the sample, we ob-
serve an increase in the quality of the environment (dE > 0) in moving
from those who have experienced at least one of the symptoms to those who
have not. The resulting change in preventive expenditures then appears to
be negative. It should be stressed that the above explanation is only consis-
tent with dX/dE < 0. The data in the survey do not allow for a strict test of
hypothesis,

However, if it is true that dX/dE < 0, then our empirical results arc also
consistent with willingness to pay for a change in morbidity risks being
greater than the expected COL This allows us to make statements about
our theoretical mode! with uncertainty from our empirical results, which by
practical necessity are couched in terms of certainty, and yield only esti-
mates of willingness to pay under certainty, in other words, an estimate of
consumer surplus.

One final illustration will help show the usefulness of our empirical con-
sumer surplus estimates. From the theoretical model, it is plausible that the

7. The proportions of the full sample having made various preventive expenditures, and
the proportions among those who have and have not experienced at least one of the seven light
svmptoms. are as follows:

Precentive Full No One or more
Expendittre Sample Symptoms Symptoms
Adr conditioner 151 000 188
Air purifier 110 . 44 126
Humidifier Al 318 309
Other 0714 056 078
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expected change in consumer surplus is a lower bound on willingness to pay
for a change in health risks. Since the contingent valuation experiment mea-
sures GS, if we assume some value for the change in probabilities of becom-
ing sick, we can estimate a lower bound for the value of the reduction of
health risks. For example, in Table 4.4 we report that, among those having
experienced coughing spells in the previous year, the mean CS for avoiding
1 extra day of cough with certainty is $105.34. These individuals had on
average approximately 48 days of coughing spells in the previous year. If we
assume that the probability of having a coughing spell on any given day is
constant throughout the year, the mean individual faces approximately a .13
probability of having a coughing spell each day. A lower-bound estimate of
the willingness to pay for a 10% reduction in the risk of a coughing spell on
any given day for the mean individual is simply —CS dH/dE or $105.34 X

013 = $1.37. The willingness to pay for a whole year’s worth of 10% re-
ductions is $1.37 X 365 = $500.05. Lower bounds on the values of changes
in the risks of the other symptoms can be similarly calculated. It should be
stressed, however, that our lower-bound estimates, while useful for compari-
sons among approaches, should be used for policy purposes with caution. Our
small sample is probably not representative of the entire U.S. population.

In addition, it should be recalled that the contingent valuation experiment
contained no direct evidence on the value of morbidity risks, and the lower-

boundl estimates depend upon the theoretical model used in chapter 2.

Conclusion about Comparisons

Our empirical work provides evidence on WTP and COI for seven light
symptoms in the certainty case: coughing spells, stuffed-up sinuses, throat
congestion, itching eyes, heavy drowsiness, headache, and nausea. The
WTP values that are obtained are equivalent to consumer surpluses. The
results suggest that WIP exceeds COI, but there is no strong indication that
WTP and COI move together in any systematic fashion. Assuming that ex-
ogenous changes affecting health risks reduce preventive expenditures, our
results also imply that the WTP for reduction in health risks that arises from
our uncertainty-based model exceeds expected COI We then provide an
illustrative lower-bound estimate of the value of a change in health risks
from our contingent valuation survey,

The results of the new empirical work thus tend to confirm Rowe and
Chestnut’s (1984) preliminary results that WTP exceeds COL It should be
noted that this relationship is also found in the experimental mail survey
completed (sce Chap. 13), but the results arve for a very small sample. So
there is a growing body of evidence that suggests that contingent valuation
responses on WP exceed COI, as predicted by several theoretical models.
'The major limitation is the small sample sizes of the studies.
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4.5. Conclusions and Summary of Contingent Valuation

An assessment of the contingent valuation method suggests that with careful
design the resulting value estimates may be fairly accurate. With this in
mind. this chapter reviewed six studies that applied the contingent valuation
method to the problem of valuing health: Lochman et al. (1979), Dickic et
al. (1987, and the study described in Part 2 address the value of light symp-
toms; Rowe and Chestnut (1984), Viscusi, Magat, and Huber (1991), and
Krupnick and Cropper (1992) address the value of asthma and bronchitis.
Each of these studies seems to be carefully designed, though certain prob-
lems ave noted. Future work could focus on two general problems: (i) the
treatment of extremely large bids that are statistical outliers, and {ii} the re-
lationship between bids for a marginal day of relief, compared to the
average value per day of relief when a larger change in health is being
contemplated.

While the health effects valued are not exactly the same, certain com-
parisons can be made between the results of four of the six studies. Each of
the four studies implies a value for one day of respiratory symptoms, though
not always of the same symptoms. From the Lochman et al. (1979) study,
1 day of coughing/sneezing has a mean value of $138 (mild day) or $236
{severe day). In terms of the initial bids, the mean value placed on a day of
coughing from the Dickie et al. (1987) study is $355.10, but the mean falls
to between $1.61 and $9.96 after alternative methods to improve reliability
are applied to the sample of bids. Our study finds that relief from I day of
coughing, throat, and sinus problems has a mean value of $65.60. The Rowe
and Chestnut (1984) study implies that relief from 1 day of asthma symp-
toms is worth on average about $20.

These different values can be reconciled, to some extent. First, the Rowe
and Chestuut value is not a value for a marginal day of relief but an average
value for 1 v, given an average of 19 days of symptoms relieved. Thus, it
is not really comparable to the other estimates. The Loehman et al. study is
more directly comparable to Dic?{ie et al. and our study. In general, some-
what dilferent values result. But if we compare median bids across the stud-
ies. or compare mean bids across the studies, the values are closer. The
range of values is narrowed further if, as argued above, the results from the
Dickie et al. study are best viewed as lower-bound estimates.

D

Household Health Production,
Property Values, and
the Value of Health

Richard Clemmer, Donald Kenkel,
Robert Ohsfeldt, and William Webb

5.1. Introduction

Although public policies and other external factors are important determi-
nants of health, lealth remains at least partially under the control of the
individual consumer. By analyzing the decisions consumers make when
faced with trade-offs between health and other economic goods, it is some-
times possible to infer the value of health to the consumer. This chapter
reviews two approaches used in empirical studies that concern such trade-
offs: the househald health production framework, and the hedonic analysis
of housing markets. The main focus is on developing useful empirical esti-
mates of the value of health based on these approaches.

In the household production framework, the individual is seen as pro-
ducing the commodity health by combining his or her own time and effort
with purchased goods such as medical care, diet, and so on. Some recent
theoretical and empirical work has used this framework to derive expres-
sions for what an individual would be willing to pay for an exogeneous im-
provement in health or health risks. The theoretical studies, such as the
model developed in Chapter 2 and the references therein, investigate how
the conceptually correct willingness to pay measure will be related to ob-
servable quantities, namely, the cost of illness and preventive expenditures
{avexting behavior). Since health is not the only commodity produced by the
household, the approach can also be used to value environmental benefits
more generally; see Smith (1991).

In keeping with the focus on empirical value estimates, Section 5.2 ex-
amines several empirical studies that use the household production ap-
proach to estimate willingness to pay for health directly. Cropper {1981}
estimates willingness to pay for health risks related to an index of air poltu-
tants. Gerking and Stanley (1986) estimate willingness to pay for health risks
related to ozone exposure, and Dickie and Gerking (1991} develop estimates
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