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Contingent Valuation: Using
Surveys to Elicit Information
about Costs and Benefits

goods and services through their behavior in markets than eliciting their valua-

{ tions through survey questionnaires. They prefer to observe purchasing decisions

because these decisions directly reveal preferences, whereas surveys elicit statements

about preferences. Nevertheless, for some public goods there are simply no, or very

poor, market proxies or other means of inferring preferences from observations. In

such circumstances, many analysts have concluded that there is no viable alternative to
asking a sample of people about their valuations.

Questionnaires designed to elicit preferences are normally referred to as
contingent valuation (CV) surveys,! or sometimes hypothetical valuation surveys, be-
cause respondents are not actually required to pay their stated valuations of goods.?
The primary use of CV is to elicit people’s willingness to pay (WTP) for changes in
quantities or qualities of goods. Many kinds of goods, including water quality at recre-
ation sites, goose hunting, sports stadiums, and outdoor recreation, have been valued
with CV surveys,? as have health outcomes.* Such agencies as the National Park
Service and the U.S. Bureau of Reclamation use CV surveys to value recreation and
wildlife opportunities. CV surveys are also used to value more complex and abstract
goods, such as reductions in the volume of hazardous wastes, the value of archeologi-
cal artifacts and sites, and the preservation of wetland ecosystems.? Valuing the use, or
potential use, of goods with CV is relatively uncontroversial. Valuing passive use
(nonuse) with CV is more controversial, both for the conceptual reasons discussed in
Chapter 9 and the practical reasons related to gathering valid information from sur-
veys discussed later in this chapter.

In spite of the controversy, the use of CV as a method for estimating costs and ben-
efits is now widespread. Indeed, the federal courts have held that surveys of citizens’
valuations have “rebuttable presumption” status in cases involving the assessment of
damage to natural resources. A blue-ribbon panel of social scientists convened by the
National Oceanic and Atmospheric Administration (NOAA) further legitimized the
use of CV by concluding that it could be the basis for estimating passive use values for
inclusion in natural resource damage assessment cases.’

In this chapter we provide an overview of CV methods. We assess the major
strengths and weakness of those methods most commonly used, emphasize the

E \ conomists generally are more comfortable observing individuals’ valuations of
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importance of informing respondents of how they would pay the costs of a project
(the payment vehicle), review the major criticisms and problems related to CV use,
discuss some of the survey issues most relevant to CV, and consider CV’s accuracy.
Finally, we present some heuristic checklists for analysts preparing or reviewing CV
instruments.

OVERVIEW OF CONTINGENT VALUATION METHODS

The general approach of all CV methods is as follows. First, a sample of respondents
from the population with standing is identified. Second, respondents are asked ques-
tions about their valuations of some good. Third, their responses provide information
that enables analysts to estimate the respondents’ WTP for the good. Fourth, the WTP
amounts for the sample are extrapolated to the entire population. If, for instance, the re-
spondents comprise a random sample of the population such that each member of the
population had an equal chance of being in the sample, then the average WTP for the
sample would simply be multiplied by the size of the population to arrive at the aggre-
gate WTP.

As CV surveys are expensive to conduct, analysts may wish to extrapolate the re-
sults of existing surveys to different populations. However, the characteristics of these
populations usually do not match those of the population previously sampled. For ex-
ample, the populations may differ in terms of income, access to alternative goods, or
other factors that may be relevant to their demands for the good. As discussed in
Chapter 17, reasonable extrapolation requires that these differences be controlled for
statistically. Therefore, analysts increase the chances that their CV surveys will have
use beyond their own CBAs by collecting and reporting information about the charac-
teristics of their samples, including WTP amounts for subsets of the sample, even when
such information is unnecessary for their own studies.

The remainder of this section introduces four specific methods that are used to
elicit WTP amounts from survey respondents. We first briefly sketch three methods
that have been used at various times: the open-ended willingness-to-pay method, the
closed-ended iterative bidding method, and the contingent ranking method. We then turn
to the dichotomous choice, binary choice or referendum, method, which was advocated by
the NOAA blue-ribbon panel as the method of choice in most circumstances.?

Direct Elicitation (Nonreferendum) Methods

Several CV methods ask questions about preferences directly. The open<ended willingness-
to-pay method and the closed-ended iterative bidding method seek to elicit the WPT
amounts for each respondent. The contingent ranking method seeks to elicit a prefer-
ence profile over a set of alternatives for each respondent. These methods contrast
with the dichotomous choice method, which is indirect in the sense that it relies on pat-
terns of responses across a large number of respondents to make inferences about the
preferences of respondents with particular characteristics.

Open-Ended Willingness-to-Pay Method. The earliest method to be used is the
open-ended.willingness-to-pay approach. Here respondents are simply asked to state
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their maximum WTP for the good, or policy, that is being valued.!? The question might
be formulated as follows: “What is the most that you would be prepared to pay in ad-
ditional federal income taxes to guarantee that the Wildwood wilderness area will re-
main closed to development?” This method had dropped out of favor as analysts
feared unrealistic responses because respondents needed some initial guidance on val-
uations.!! Concerns that open-ended questions result in excessively large estimates of
WTP seem unfounded; indeed, a more serious problem appears to be that respondents
who have low valuations of the good often state a zero value. '

Closed-Ended Iterative Bidding Method. In the closed-ended iterative bidding
method, respondents are asked whether they would pay a specified amount for the
good or policy that has been described. If respondents answer affirmatively, then the
amount is incrementally increased. The procedure continues until the respondent ex-

K presses an unwillingness to pay the amount specified. Similarly, if respondents answer
negatively to the initial amount specified, the interviewer lowers the amount by incre-
ments until the respondent expresses a WTP that amount.

The initial question for determining WTP typically starts with something like
the following: “Now suppose the costs to clean the Kristiansand Fjord were divided
on [sic] all taxpayers in the whole of Norway by an extra tax in 1986.1f this extra tax .
was 200 kronor for an average taxpayer, would you then be willing to support the
proposal?”12 In this CV survey the interviewer set the initial price at 200 kronor. If a
respondent indicated a willingness to pay this initial price, then the interviewer raised
the price by 200 kronor and asked the question again. The interviewer kept going until
the respondent gave a negative answer. Similarly, if the initial response was negative,
then the interviewer dropped the price by a 100-kronor increment and then 10-kronor
increments until the respondent gave a positive response. Although iterative bidding
was at one time the most common method in use, it is rarely used now because of con-
siderable evidence that its results are highly sensitive to the initially presented value
(the starting value).

Contingent Ranking Method. In the contingent ranking, or ranked choice, method,
respondents are asked to rank specific feasible combinations of quantities of the
good being valued and monetary payments. For example, respondents choose on a
continuum between a low level of water quality at a low tax price and a high level of
water quality at a high tax price. The combinations are ranked from most preferred
to least preferred.!® The rankings provide a basis for estimating each respondent’s
WTP for various increments of quality. Contingent ranking implies an ordinal rank-
ing procedure in contrast to the iterative bidding procedure, which requires cardinal

' evaluation. Typically, tasks that require only ordinal information processing, that is, a 5.
ranking rather than a precise specification of value, are considerably easier for re- b 8
spondents to perform coherently. This is a valuable attribute in the CV context hi 5

where complex information must often be processed by respondents. Of course, un-
like the open-ended WTP method or the closed-ended iterative bidding method, the
WTP of interest must be inferred from ordinal rankings rather than directly elicited.
Additionally, responses appear to be sensitive to the order in which alternatives are
presented to respondents.
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Dichotomous Choice (Referendum) Method

In the dichotomous choice method, respondents are asked whether they would be
- willing to pay a particular specified price to obtain a good or policy.!> Each respon-
dent receives one randomly drawn price. Respondents are then asked to state
whether they would be willing to pay for the good or policy (e.g., closing the b
Wildwood wilderness area to development) at that offered price (“yes” means will-
ing to pay and “no” means not willing to pay); in other words, respondents are made [
a binary “take it or leave it” offer of the sort that they face in many markets for pri- 1
vate goods. The choice situation is also like that faced by referendum voters—hence E
the label referendum method. The dollar amounts, often referred to as bid prices, i
that are presented to respondents vary over a range selected by the analyst.16 The :
probalbility of respondents accepting the- offer can then be calculated for each bid _;
price.l”
Figure 15-1 shows the distribution of responses to bid prices in the form of a his- i
togram. Specific bid prices are shown on the horizontal axis ranging from the lowest ﬂ
dollar price offered (X = $0) to the highest price offered (X = $100) in $5 increments. .
The vertical axis measures the percentage of respondents who answer “yes” to the bid i
price offered to them. In this example, almost all of the respondents who are offered |
the specified outcome at X = $0 state they would accept it. About 75 percent of re- |
spondents who are offered the outcome for $30 indicate that they would accept it at l
this price. We can interpret the response frequencies as estimates of the probability |
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that a randomly drawn member of the sample of respondents is willing to pay a specific s
amount. For example, the probability a randomly drawn respondent would pay at least
$30 for the specified outcome is about 0.75.

The fitted curve in Figure 15-1 may be viewed.as the demand curve of a ran-
domly drawn (i.e., average) member of the sample, while the histogram may be
viewed as a rough approximation of this demand curve. The difference between the
demand curve in Figure 15-1 and the more standard demand curve is that instead of
the curve indicating the quantity of a good the individual would be willing to pur-
chase at each price, it indicates the probability that the individual would be willing
to pay for the specified outcome at each price.!® As in the case of a standard de-
mand curve, the area under the curve in Figure 15-1 provides an estimate of the in- '
dividual’s WTP, |

If the values of X are evenly spread, then the histogram can be readily used to ob-
tain a rough estimate of the average individual’s WTP by applying a simple formula:

N
WTP = v > [Probability of acceptance at price kv] (15.1)
k=0

where v is the interval between prices (i.e., the width of the individual bars in the his-
togram) and N is the number of values of X (i.e., the number of bars). In other words,
the area covered by the bars (the approximate WTP for an average member of the
sample) can be computed by simply summing the heights of the bars and multiplying
by the bar width.

Analysts rarely work directly from the histogram of accepted bids. Methods have
evolved—from statistical models of the probability of acceptance to random utility
models relating acceptance to the relationship between the bid price and an expression
of WTP as a function of demographic characteristics.® Corrections are sometimes
made to account for the finite range of bids?® and other data limitations.2! These statis-
tical models can also be used to estimate WTP for each identified group within the
sample. To find the aggregate WTP for the entire population, multiply the mean for each
group by the size of that group in the population with standing and then sum across
groups.?
~ Because this method only tells one whether a given respondent’s valuation is
greater or less than the offered amount, sample sizes have to be large in order to
achieve reasonable levels of precision. For small samples, the true value of WTP may
be considerably different from the observed value of WTP. On the other hand, “take it
or leave it” questions are very easy for respondents to answer, and they are the closest
approximation to market-like transactions.

Some analysts have now moved to double dichotomous choice (sometimes called
double-bounded dichotomous choice) rather than single elicitation questions to re-
duce the need for large samples. In this version of the method, depending on the an-
swer to the first offer, a follow-up offer is made that is either double (if yes) or half
(if no) the first offer. This provides considerably more information than the standard
single-offer version. However, there is danger that the respondent’s exposure io the
first offer may affect the probability that he or she will aceept the follow-up offer.23
Recognizing that follow-up bids provide information to respondents that may
change their perceptions of the likely price or quantity of the good being valued,
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Richard Carson and Theodore Groves suggest several ways that this information
might affect their responses to the second bids.2* First, those who initially rejected
bids may take the lower follow-up bid as an indication that the bid price is negotiable
and reject bids that they previously would have accepted. Second, those who initially
accepted bids may believe that there is some possibility that the good could be pro-
vided at the lower price and reject the higher second bid even though it is below their
WTP. Third, in responding to the follow-up bid price, respondents may base their re-
sponses not on that price but on some weighted average of the two bid prices they
encountered.’ Whether the greater amount of information generated by the double
dichotomous choice method is worth the risk of such response behaviors remains an
open research question.

As we discuss in detail in a subsequent section of this chapter (see the Strategic
Response (Honesty) Problem), a major advantage of a binary choice formulation is
that it meets the necessary condition for incentive compatibility —that is, the presence
of an incentive for respondents to give truthful rather than strategic answers. The other
methods we discuss are not incentive-compatible. The possibi]ity that the referendum
method is incentive compatible is an important reason that 1t is the most commonly
used CV method.

PAYMENT VEHICLE

Almost all CV exercises specify a payment vehicle, which describes how the respon-
dents’, costs of providing the good will be paid. Payment vehicles include taxes paid
into a fund specifically earmarked for the good, increased utility bills, higher income
or sales taxes, and higher product prices. Specifying a payment vehicle, along with re-
minders that payments come at the expense of expenditures on other goods, helps
ensure that respondents perceive the questions as real economic choices. In order to
increase the realism of CV surveys, analysts generally try to specify a payment vehi-
cle that is as close as possible to the actual one that would be used were supply of the
good to proceed.

The choice of payment vehicle can make a difference in the estlmated WTP.In a
recent study, for example, researchers found that respondents appeared to value wa-
tershed management plans differently depending on whether there was a guarantee
that taxes imposed to pay for them would not be used for other purposes.26 The pres-
ence or absence of such a guarantee also affected respondents’ valuations of specific
attributes of watershed plans.

- There has been considerable debate as to whether differences in the WTP of re-
spondents that ate attributable to differences in payment vehicles should be treated
as a bias. Kenneth Arrow and others argue that respondents are being asked to value
all elements of a project, which include the method of payment; therefore, respondent
preferences about payment methods do not imply bias.2” Other analysts argue that if
specific payment vehicles, such as iaxes, introduce “protest” valuations, then such cut-
liers should be excluded from the estimation of aggregate WTP. Protest bidders can
sometimes be screened out by their answers to specific questions designed to identify
them.

\
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GENERIC SURVEY ISSUES

Before turning specifically to CV surveys, it is useful to consider briefly some issues
relevant to all survey contexts. One issue concerns the trade-offs among methods for
administering surveys. Another issue is the extent to which the procedures for identify-
ing and reaching respondents leads to an appropriate sample from which to estimate
the distribution of attitudes within the population with standing.

Survey Administration: In-Person,Telephone, Mail, and Internet

Currently, there are four major technologies for administering surveys: in-person inter-
views, telephone interviews, mail questionnaires and Internet surveys. Each has
strengths and weaknesses, and each raises different methodological issues. None of the
four procedures is unequivocally superior to the others.

Table 15-1 summarizes the characteristics of the survey administration alterna-
tives. In-person interviews involve interviewers meeting face-to-face with respondents.
Especially relevant in the CV context, face-to-face interaction facilitates the provision
of complex information to respondents through the presentation of maps, diagrams,
photographs, and other visual aids by the interviewer. The interviewer can also clarify
questions and provide additional information and otherwise interact directly with the
respondent. This direct contact, however, also involves a high risk of interviewer bias,
as respondents may react to the personal characteristics of the interviewer, perhaps
slanting answers to gain the interviewer’s approval. Unlike telephone interviews, which
typically are conducted from a central location, in-person interviews are difficult to
monitor. The greatest disadvantage, however, is that in-person interviews tend to be
very expensive, especially for geographically disperse samples, because of the time

TABLE 15-1 Survey Administration Alternatives

-Ease of
Cost per Identifying Risk of Maximum
Completed and Reaching Interviewer Complexity of
Interview Respondents Bias Provided Information
-In-Person  Very high—depends on: Medium—depends High—personal  Very high—interactive
questionnaire length and  on availability of presence, communication and
geographic spread lists and access monitoring visual aids possible
difficult
Telephone High—depends on Very high— Medium— Low—verbal
questionnaire length random digit interviewer cues  communication limits
and callbacks dialing complexity of content
Mail Low—depends on High—depends Low—uniform High—visual aids
number of follow-ups on availability of presentation possible
appropriate lists
Internet Low—marginal costs Low—“spamming” Low—uniform Very high —visual

very small

restrictions require
panels of willing
respondents

presentation

aids and interactive
questions possible
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spent traveling between interviews and the precautions that must be taken to ensure
the security of the interviewers. As is the case with mail questionnaires, the capability
for identifying a random sample of any population depends on the availability of lists
of the individuals, families, or households that make up the population. In many loca-
tions, such as cities with guarded apartment buildings or suburbs with restricted-access
housing developments, it may be difficult to reach respondents randomly selected to be
in the sample.

Telephone interviews are a common method of administering CV surveys.
Telephone interviews cost substantially less than in-person interviews, even with a
large number of callbacks to reach persons who are not at home or who use answering
machines. They also have the advantage of allowing researchers to draw reasonable
random samples through random digit dialing, obviating the need for address lists in
surveys of households. Unfortunately, verbal communication limits the complexity
of information that can be provided. It also opens up the possibility of interviewer
bias, as respondents react to voice cues and perceptions of the characteristics of the
interviewer.

Several trends have made telephone interviews more costly and difficult to im-
plement effectively. One trend is the greater prevalence of telemarketing, often
masquerading as surveys. Many people refuse to participate in surveys to avoid un-
wanted telemarketing solicitations. Others use answering machines and caller iden-
tification to screen out calls from strangers. Another trend is the increasing number
of individuals who do not have landlines, which makes it increasingly difficult to
draw good random samples through random digit dialing. Some households also
have multiple telephone lines, dedicated to home businesses or teenagers. Cellular
telephones are breaking down area codes, making it more difficult to sample geo-
graphically. Dealing with these problems will likely raise the effective costs of tele-
phone surveys in the future.

Mail questionnaires, which allow the provision of visual aids to respondents,
have the advantage of very low cost. The ease of identifying samples depends on the
availability of appropriate lists. Accurate lists also make it easy to identify a sample
of respondents and contact them by mail, though response rates are typically low,
often requiring multiple mailings to reach acceptable levels. As there are no inter-
viewers, there is no interviewer bias.

As more U.S. adults become Internet users, the practicality of using the Internet
for conducting surveys increases. Internet surveys have several advantages over the
other methods. Bécause interviewers are not needed, Internet surveys have extremely
low marginal costs, perhaps even lower than mail surveys. Unlike mail surveys, the ac-
tual data collection can often be fully automated and implemented within a very short
time frame, an advantage when the CV survey is intended to inform a pending deci-
sion. Like mail surveys, they avoid the risk of interviewer bias, and they allow for the
provision of complex information. Indeed, one can give respondents access to large
quantities of information through menus and other interactive devices. Unfortunately,
drawing random samples of populations remains a barrier. Not all members of most
populations of interest are Internet users. This is changing, but even when Internet use
has become ubiquitous, sampling is complicated by restrictions on spamming, which
prevents procedures analogous to random digit dialing in telephone surveys. Firms
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have now developed databases of willing respondents that have become sufficiently .'
large and representative of populations of interest to allow scientifically valid CV stud-
ies to be administered through the Internet.?

L

Sample and Nonresponse Biases

The essence of survey research is eliciting information about a population from a small
sample drawn from that population. As summarized in Table 15-1, survey administra-
tion alternatives differ in terms of the ease with which they facilitate identifying and
reaching respondents. How to identify individuals to be sampled from target popula-
tions is the topic of sample design.?° The extent to which valid responses are obtained
from those identified determines whether the sample design will actually produce data
adequate for making valid inferences.

In almost all cases, the sample is selected by a probability mechanism, which pro-
duces a random sample. In a random sample, each individual has a known probabil-
ity of being drawn from the population. Simple random samples give each individual
in the target population the same probability of being sampled. Stratified samples
give members of particular groups within a population the same probability of being
sampled. In either case, knowing the selection probabilities allows researchers to
base inferences about the characteristics of the population on the characteristics of
the sample.

If a given sample is appropriately selected and administered, then sample biases
can be avoided. Advances in probability sampling techniques have been such that findings
based on samples of approximately a thousand people can be representative of the en-
tire population of the United States. However, approximately the same sample size
may also be necessary for much smaller populations—essentially, for large populations
the sample size needed to achieve any desired level of precision does not depend on
the size of the population being sampled. Additionally, there is considerable evidence
that the observed distributions of WTP in CV are skewed toward extreme values. For
this reason, CV samples should be larger than samples drawn for many other purposes
to obtain reliable estimates of population means. This is especially true for the dichoto-
mous choice method which provides less information (accept or not accept) per re-
spondent than open-ended questions (willingness-to-pay amount).

For CV purposes, the relevant target population is usually all individuals with stand-
ing who are affected by the policy. Unfortunately, this heuristic begs the question of
who is affected. For many projects it is apparent. But often it is not, especially in ad-
dressing environmental issues. In some contexts there is congruence between those
who bear the cost of policies and those who are affected by them. In other contexts,
however, these groups diverge, as when a state or province provides a wilderness area
that is valued by people living in other jurisdictions. The greater such divergence, the
more problematic it is to choose the correct population.30

Several major issues are involved in assessing who is affected. First, all those
“users” directly affected by the project should be included. The term users is in quotes
because we mean it in a specific way. Those who would directly utilize the good in ques-
tion are, of course, users. But so are individuals who suffer direct negative impacts that
they would pay to avoid. For example, nearby residents of a duck hunting reserve who
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dislike the noise are as much users as the duck hunters. Potential users should also be
included. As discussed in Chapter 8, in situations involving uncertainty, the option
price that an individual would be willing to pay for a good may differ from his or her
expected surplus. So some people who never actually consume the good may value it.

Second, it is important for survey respondents to understand whether they are
being asked to estimate WTP just for themselves or as a representative for their whole
household. This distinction is important in extrapolating from the sample to the target
population.

Third, an explicit decision should be made concerning the inclusion or exclusion of
passive use benefits. As discussed in Chapter 9, either users or nonusers may derive ex-
istence value from a project. Conceptually, existence value should be included as a
component of benefits. For environmental goods, CV surveys that either sample
nonusers or estimate existence values of users typically yield much higher aggregate
WTP estimates than do those that include only use benefits. However, there is consid-
erable disagreement on the validity of using CV surveys to estimate nonuse benefits.

Fourth, the geographic spread, or reach, of the sample should be wide enough to
capture all affected individuals. There is increasing recognition that decisions concern-
ing the geographic footprint of the relevant market can drive the outcomes of many
CBAs, especially if nonusers are included.3!

An important sampling question relates to the exclusion of responses. It has been
suggested that three categories of respondents should be excluded in estimating WTP:
first, respondents who reject the whole notion of placing a value on the good in ques-
tion, or of paying for the good in a certain way; second, respondents who refuse to
take the exercise seriously; and third, respondents who clearly demonstrate that they
are incapable of understanding the survey.3 In the direct elicitation methods, all three
types of respondents are usually assumed to provide either zero valuations or ex-
tremely high valuations. Sometimes such respondents can be directly identified by
their answers to specific questions intended to screen them from the sample.
Respondents who provide extreme values are known as outliers. Outliers are nor-
mally handled in CV by simply eliminating valuations that are above some specified
threshold or that are above a specified percentage of the respondent’s gross or discre-
tionary income.

An appropriate sampling design can usually eliminate most sample bias if it is fully
executed. Yet, bias can still remain if some individuals do not respond to the survey.
Nonresponse bias is a serious problem in almost all survey research. Nonresponse
problems have grown over the last 20 years as the public has been asked to give time to
more surveys and has become suspicious of the motives of many who claim to be sur-
vey researchers. If nonresponse is purely random, then it can be dealt with by increas-
ing the sample size. Unfortunately, however, nonresponse is often not random.

There are two major types of nonresponse problems: refusal to respond and un-
availability to respond. In CV contexts, the primary approaches for dealing with refusal
to respond are to highlight the legitimacy of the exercise (e.g., by stressing government
or university affiliations) or to offer various response incentives, such as donations to
charities or entries into prize lotteries. Where unavailability biases the sample, re-
searchers typically account for underrepresentation and overrepresentation in the
sample when extrapolating to the target population.?

A i S AR AT




382 PART IO Valuation of Impacts

As part of a court case, the plaintiffs con-
ducted a CV survey to estimate the natural re-
source damage caused by a mine. They sur-
veyed residents of both the county (Eagle
County) and the state (Colorado) in which the
mine was located. Based on their surveys, they
estimated past damages were $50.8 million
and future expected damages would be be-
tween $15 and $45 million. The defendants
sampled a much smaller group within Eagle
County that they believed had been directly
affected by pollution from the mine; they as-

EXHIBIT 15-1

sumed that residents in the rest of Colorado
did not bear costs from the mine. Although the
per-unit values of both sides were similar (for
example, on the value of a day’s fishing), the
defendants’ estimate of total past and future
expected damage was approximately $240,000,
less than 1 percent of the plaintiffs’ estimate.
“The discrepancies in these respective aggre-
gate estimates arise from the plaintiff’s as-
sumption that . . . there would be a much
larger number of people experiencing gains
with the restoration” (p. 605).

Source: Adapted from Raymond J. Kopp and V. Kerry Smith, “Benefit Estimation Goes to Court:The Case of Natural
Resource Damage Assessments,” Journal of Policy Analysis and Management 8(4) 1989, 593-612.

CONTINGENT VALUATION PROBLEMS AND ISSUES

This section discusses specific problems relevant to CV surveys. The subsequent sec-
tion discusses more general survey problems that are relevant to CV. Surveying opin-
ions is not an exact science. The science of CV surveys is even less exact. Some critics
argue that CV has such serious weaknesses that it should be used only as a last re-
sort. Other critics contend that it is so seriously flawed when used to value either
complex goods or passive use impacts that it should not be used at all for these
purposes.34 It has been pointed out that the summation of average valuations over a
broad range of projects to improve the environment would exhaust the budget of av-
erage individuals.?

Specific CV survey difficulties stem from several sources. First, CV inevitably
raises questions that are more novel and complex than those raised in other survey
situations. This poses problems of hypotheticality (we use this as a catchall word to
cover problems of understanding, meaning, context, and familiarity). Hypotheticality
appears t0 be more severe when respondents have not, and will not, consume the
good in some way. That is, hypotheticality tends to be most severe in the valuation of
passive use. Second, CV raises questions of neutrality in the presentation of informa-
tion to respondents. Third, for certain methods, judgmental biases may arise in re-
sponse to certain kinds of questions (including whether the question is framed as will-
ingness to pay or as willingness to accept). Not all these problems necessarily create
biases (i.e., a systematic tendency to overvalue or undervalue the goods in question),
but all of them do raise questions about the validity and reliability of CV as a proce-
dure. Some specific CV methods appear to be more prone to biases than others.
Fourth, CV asks questions about WTP, raising the potential for biases related to
strategic behavior (misstatements intended to influence some outcome) and the spec-
ified payment vehicle.




CHAPTER 15 Contingent Valuation: Using Surveys to Elicit Information about Costs and Benefits 383

Hypotheticality, Meaning, and Context Problems

A major concern in CV design is whether respondents are truly able to understand and
place into context the questions they are being asked and, consequently, whether they
can accurately value the good in question. Issues relating to the valuation of the supply
of many publicly provided goods are complex and highly contextual. CV questions can
be contrasted to many other types of questions for which meaning is not an issue (e.g.,
“For whom do you intend to vote in the next election?”).

Questions of hypotheticality and meaning can be thought of as problems of speci-
fying exactly what is the good in question. Understanding the good, or the policy that
produces it, is difficult for respondents because they often are not familiar with either.
When respondents are presented with questions about goods or projects that they do
not understand, attitudes (and responses as expressed in the CV survey) are unlikely to
correspond to the behavior that would occur if the project were actually imple-
mented.3® When a project (or the good itself) has multiple attributes, these all need to
be explained to respondents: “Unless [an attribute is] specified explicitly (and compre-
hensively), evaluators must guess its value and, hence, what the offer really means. If
they guess wrong, then they risk misrepresenting their values.”37

This problem, however, has to be seen in context. Individuals also differentially
value attributes of market goods: Some individuals may value a mountain bike mostly
for prestige reasons and others for transportation purposes. The evidence also suggests
that people find it somewhat difficult to value the attributes of new and unfamiliar
products in market contexts.38 As Richard Carson and his colleagues point out, “Many
new products become available each year creating markets in which consumers regu-
larly make purchase decisions . . . No standard microeconomics text has ever stated
that prior experience is a precondition for rational decision making.”3

Additional problems arise in CV if the perceptions of the good by respondents are
not independent of the quality or quantity of the information provided. The possible
information that could be provided when describing complex goods are unlimited. The
quantity and quality of information, however, are limited in practice by the method of
survey administration. Several commentators have argued that there is little evidence
that hypotheticality per se introduces bias into CV.4? But in the presence of hypotheti-
cality certain kinds of bias may be more likely.

The potential for hypotheticality varies enormously across different CBA con-
texts. Unfortunately, CV is likely to be most useful in contexts in which goods are diffi-
cult to define, such as projects involving environmental impacts. When it is difficult to
specify potential physical impacts, it is also likely to be difficult for respondents to un-
derstand what these impacts mean.

Hypotheticality and lack of realism can be reduced in a number of ways. Clearly
specifying the project and its impacts increases the likelihood of correspondence between
attitudes and behavior; so too does providing explicit detail about the payment vehicle.
Visual aids such as photographs, maps, and diagrams often assist in understanding. One
important class of visual aids useful in reducing hypotheticality is known as quality lad-
ders. An example of a quality ladder is described in Exhibit 15-2. Quality iadders help
respondents understand both what quality is under the status quo, and what particular
increments of quality mean.
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A “water quality ladder” has been used in sev-
eral CBAs to help respondents understand how
differing levels of toxins, dissolved solids, water
clarity, and other factors affect water quality. In
their CBA of water quality improvements to
the Monongahela River, V. Kerry Smith and
William Desvousges included a picture of a lad-
der with a 0-to-10 scale and the following inter-
viewer instructions:

 “(Interviewer: Read the following.) Generally
the better the water quality the better suited
the water is for recreation activities and the
more likely people will take part in outdoor
recreation activities on or near the water. Here
is a picture of a ladder that shows various levels
of water quality. (Interviewer: Give respondent
water quality ladder.)

The top of the ladder stands for the best pos-
sible quality of water.The bottom of the ladder
stands for the worst possible water quality. On
the ladder you can see the different levels of the

EXHIBIT 15-2

quality of the water. For example: (Interviewer:
Point to each level—E, D, C, B, A—as you read
the statements that follow).

Level E (Interviewer: Point.) is so polluted
that it has oil, raw sewage, and other things like
trash in it; it has no plant or animal life and
smells bad.

Water at level D is okay for boating but not
fishing or swimming.

Level C shows where the water is clean
enough so that game fish like bass can live in it.

Level B shows where the water is clean
enough so that people can swim in it safely.

And at level A, the quality of the water is so
good that it would be possible to drink directly
from it if you wanted to.

(Interviewer: Now ask the respondent to use
the ladder to rate the water quality in the
Monongahela River on a scale of 0 to 10 and to
indicate whether the ranking was for a particular
site, and if so, to name it.)”

Source: Adapted from V. Kerry Smith and William H. Desvousges, Measuring Water Quality Benefits (Boston, MA:

Kluwer Academic, 1986), 87.

Baruch Fischhoff and Lita Furey have suggested a checklist for evaluating CV in-
struments in terms of the likelihood that respondents will understand the questions
they are being asked.*! It requires the analyst to assess the comprehensiveness of in-
formation with respect to the good, the specification of the payment vehicle, and the
social context. In assessing the adequacy of information about the good, they stress the
need to provide information on both substantive and formal components. The substan-
tive aspect of the good deals with why someone might value it (basically its attributes),
while the formal aspect of the good concerns how much they value it (once they un-
derstand its attributes).

In practice, the only effective way to minimize hypotheticality and meaning prob-
lems in CV surveys is to devote extensive effort to developing detailed, clear, informa-
tive, and highly contextual materials and to pretest these materials extensively on typi-
cal respondents.

Neutrality

While the previous section indicated that lack of clear meaning does not necessarily pose
a bias problem, lack of neutrality is certain to do so. As CBA deals with increasingly
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controversial and complex topics, the neutrality of the CV questionnaire becomes an in-
creasingly important issue. Neutrality has come to the fore as litigants in (especially envi-
ronmental) court cases have conducted their own CV surveys.

Meaning and neutrality issues often intersect in ways that are extremely difficult to
disentangle. For example, Daniel Hagen and colleagues surveyed 1,000 U.S. households
by mail concerning the value of preserving the spotted owl.*2 Of the total, 409 question-
naires were returned. Some of the information that respondents were given included
the following: “ . .. a scientific committee concluded that logging should be banned on
some forest lands to prevent the extinction of the Northern Spotted Owl...” and “a sec-
ond group of independent scientists examined this study and agreed with these conclu-
sions.” The survey also included the comment that: “the well-being of the northern spot-
ted owl reflects the well-being of the entire old-growth forest eco-system.”

In a review of spotted owl CV studies in general, and the Hagen et al. study in par-
ticular, William McKillop criticized this framing of the issue. He argues that the survey
did not include many relevant facts that respondents should have been told.*? For ex-
ample, the “committee of scientists” focused almost exclusively on old-growth habitat
for spotted owls and largely ignored the fact that many are found in second-growth
timber stands. Respondents were also not told that logging was already prohibited on
considerable areas of old-growth timberland, and these acres were likely to increase in
the course of normal national forest planning. In sum, McKillop argues that the spotted
owl issue was not presented accurately or neutrally to respondents. He further argues
that this issue is simply too complicated to be addressed by CV surveys.

There are no simple answers to the neutrality problem. But an inevitable conclu-
sion is that one has to be especially cautious in interpreting the results of CV surveys
that have been prepared by either parties to litigation or advocacy groups. At a practi-
cal level, neutrality can best be ensured by pretesting the survey instrument with substan-
tive experts who have “no axe to grind” in terms of the specific project that is being con-
sidered. If neutral experts cannot be found, then pretesting with opposing advocates
can be an alternative, perhaps enabling researchers to avoid the most serious chal-
lenges from those with positions not supported by the results.

Decision Making and Judgment Biases

Although it is reasonable to assume that individuals can make rational judgments
about their valuations of goods in most market situations, evidence suggests that in
certain circumstances they may not be able to do so readily. This is even more likely to |
occur in the context of CV surveys, because judgment rather than decision making is

involved and because there are not opportunities to learn from mistakes (we discuss

the evidence on this issue later in the chapter). More formally, in such circumstances,

there is a tendency for individuals to behave as if they are not maximizing utility, es- Pl
pecially with respect to choices involving uncertainty. In the context of functioning
markets, these behaviors appear as decision-making biases that can result in irrational
purchases (or lack of purchases). These decision-making errors can be thought of as a
type of market failure.* In the context of CV, the term judgment bias rather than i}
decision-making bias is applicable because the respondent is not actually purchasing |
the good in question. |
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Both decision-making and judgment biases appear to be most serious for activities
or projects that would generate small changes in the probabilities of (already) low-
probability events that have “catastrophic” costs if they occur (for example, activities
that might cause a marginal change in the probability of a nuclear power plant acci-
dent).*> As WTP depends on how likely respondents perceive such events will be, their
perception of changes in probabilities is important in CV studies. Fortunately, re-
searchers and analysts rarely rely solely on CV estimates in such contexts. For example,
they can use value-of-life estimates derived from other methods in which these biases
are less endemic (see Chapter 16).

Some of the major types of judgmental biases to which individuals are particularly
prone include availability bias, whereby individuals estimate the probabilities of events
by the ease with which cccurrences can be recalled —more salient instances, such as
those covered by the media, are more likely to be recalled; representativeness, or
conjunction bias, whereby individuals judge the probabilities of events on the basis of
their plausibility —people perceive the probability of an event as being higher as more
detail is added, even though the detail is irrelevant; optimism bias, whereby people be-
lieve that they can beat the objective odds; anchoring bias, whereby individuals do not
fully update their probability assessments as new information becomes available;
hindsight bias, whereby individuals believe, after an event occurs, that it was more pre-
dictable than it actually was; status quo bias, whereby individuals stick with the status
quo even when it is inexpensive to experiment or when the potential benefits from
changing are large; and probability assessment bias, whereby people tend to overesti-
mate small probabilities and underestimate large probabilities.

Many of these violations of the expected utility hypothesis can be explained by
the fact that, when dealing with complex information, people tend to use simplifying
(nonutility-maximizing) heuristics, or “rules of thumb.” Essentially, people frame
problems consistently, but the framing does not correspond to maximization of ex-
pected utility.

One conceptual framework for explaining violations of the expected utility hy-
pothesis is prospect theory.*0 Prospect theory, which is particularly relevant to CV
issues, suggests that individuals deviate from expected utility maximization in sev-
eral ways. They value gains and losses from a reference point rather than valuing net
wealth. Moreover, people are risk averse toward gains and risk seeking toward
losses (known as loss aversion)—a loss and a gain of the same size would leave a
person who is loss averse worse off. This may stem from an endowment effect,
whereby individuals have a greater psychological attachment to things they cur-
rently possess.*’

Several of these effects can be summarized in a prospect theory value function,
which is illustrated in Figure 15-2. In this figure, the vertical axis measures value, and
the horizontal axis measures losses and gains. The figure is drawn to show three
things. First, people start from a reference point from which changes are measured as
losses or gains. Second, individuals are risk averse with respect to potential gains (i.e.,
they prefer a smaller certain gain over a larger probable gain, when the expected vai-
ues of the two alternatives are the same). Individuals are also risk seeking with respect
to potential losses (i.e., they prefer a larger probable loss to a smaller certain loss, when
the expected values of the two alternatives are the same). This is represented in the

e
&
b




CHAPTER 15 Contingent Valuation: Using Surveys to Elicit Information about Costs and Benefits 387

Value

Losses Gains

FIGURE 15-2 A “Loss Aversion” Value Function Value

figure by the concave gain function and the convex loss function. Third, losses loom
larger than gains of equal size. This is represented in the figure as the loss function
being steeper for losses than for gains from the reference point.

The biases suggested by prospect theory are particularly relevant to CV for a num-
ber of reasons. Anchoring via reference points is-always a potential problem. Even if
open-ended questions are used to eliminate starting point bias, payment vehicles and
other descriptive detail may introduce anchoring indirectly. Furthermore, detailed de-
scriptions may evoke availability bias. Finally, as we discuss later, CV questions can
sometimes be plausibly framed as either involving gains or losses.

Empirical research suggests that the most serious judgment problems actually
found in CV results relate to noncommitment bias, order effects (sometimes described
as sequencing effects), embedding effects (sometimes described as whole/part effects or
inclusiveness effects), and starting point bias.

Noncommitment Bias.#® It is well recognized in the marketing literature that respon-
dents to surveys tend to overstate their willingness to purchase a product that is de-
scribed to them.*? This may be a strategic response (an issue discussed later), but can
also be thought of as either a form of anchoring bias (e.g., “this product must be valu-
able because they are asking me about it and describing it in such detail”) in a context
in which potential consumers do not engage in any learning. It is likely to be quite
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unconscious. The bias can flourish, of course, because the respondent does not actually
have to commit money.

One set of experiments has attempted to test for noncommitment bias. The re-
searchers conclude that “hypothetical WTP is consistently and significantly higher than
the WTP that reflects real economic commitments.”0

It is difficult to test for noncommitment bias when dealing with passive use values.
One indirect way of testing for the bias is to introduce elements to the survey that en-
courage respondents to think more carefully about their income and their budget con-
straints. Michael Kemp and Christopher Maxwell have developed a “top-down disag-
gregation method” to do just this.’! Top-down disaggregation attempts to mitigate
noncommitment bias by raising awareness of budget constraints. After asking respon-
dents to state initially their total WTP, they were questioned specifically about compar-
ative valuations. For example, after respondents were asked about their WTP to avoid a
specified oil spill, they were then asked about their valuations of environmental protec-
tion versus reduction in crime, homelessness, and other social problems. They were also
asked about their valuations for different kinds of environmental protection (wilder-
ness areas versus groundwater quality, rainforest protection, and other environmental
goals). At the next level, they were asked to evaluate various kinds of wilderness area
protection (reduction in harm from human-caused problems versus natural degradation
and other destructive processes). At the end of this top-down disaggregation process, re-
spondents were again asked their WTP. The result was WTP values several hundred
times smaller than the WTP values from the initial open-ended questions.

This finding suggests that it may be desirable to ask questions that require respon-
dents to think more carefully about the budget constraints that they face.’? For exam-
ple, asking questions that encourage respondents to think about how much of their in-
come is discretionary may help avoid noncommitment bias. The answers may also be
useful in helping to assess whether the WTP values provided are subject to noncom-
mitment bias.

Order Effects. George Tolley and Alan Randall found that survey respondents’
statements of the value of improved visibility in the Grand Canyon were greatly af-
fected by the order in which the issue was raised.>® Other studies have also found im-
portant order, or sequence, effects. Consider, for example, a study that asked some re-
spondents to value preserving seals and then whales, while others were asked to value
preserving whales and then seals. Seal values were considerably lower when the seal
question was asked after the whale question.>*

These findings could be explainable in terms of either an income effect, a substi-
tution effect, or a combination of both. The rationale for an income effect is as fol-
lows: If someone has expressed a positive WTP to pay for the first good in a sequence
of goods, then that person has less income to spend on the second good in the se-
quence. Critics of CV, however, have observed that the steep declines in WTP as a
good moves down in order cannot be fully explained by income effects because these
should be relatively smali.?

Substitution effects, such as between seals and whales, could be quite large, and con-
sequently they can be important in CBA, especially in terms of assessing the aggregate
impacts of projects. (That is, respondents may view one environmental improvement as
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a substitute for another quite different environmental improvement.) If people engage
in extensive substitution, then the net aggregate benefits from a project may be smaller
than predicted. For example, if a resident of Chicago agrees to contribute to a project
that cleans the air in Chicago and is then offered a project that preserves visibility in the
Grand Canyon, the value of the Grand Canyon project may be decreased because of
the substitution effect.

The issue of whether substitution effects could account for much of the order in-
consistency in CV surveys of passive use values is still undecided.?® Critics argue that
the phenomenon is explained neither by income nor by substitution effects, but it in-
stead demonstrates that respondents cannot really understand these kinds of ques-
tions. Hence, they inevitably engage in judgment heuristics that usually cause them to
overstate valuations. Thus, it is uncertain that income and substitution effects provide a
complete explanation for order effects.”’

Embedding Effects. A fundamental axiom in the standard economic description of
preferences is that individuals value more of a good more highly than less of it. This is
sometimes referred to as a scope test. If CV respondents’ valuations are only slightly
higher for large changes in the amount of the good offered than for small changes, then
the validity of their responses becomes a concern. But research indicates that individuals
often do not readily distinguish between small and large quantities in their valuations of
a good when the different quantities are embedded in one another. For example, William
Desvousges and colleagues found that different samples of respondents value 2,000 mi-
gratory birds approximately the same as 200,000 birds, and small oil spills much the same
as much larger oil spills (given that these are different samples, it does not directly test
whether given individuals prefer more to less).”® Two additional examples of embedding
are described in Exhibit 15-3. It is unlikely that declining marginal utility can explain all
or even most of the absence of different valuations for different quantities of goods.

When dealing with passive use values, embedding is probably the most worrisome
problem identified by critics of CV. It goes to the very heart of welfare economics.
Critics argue that the empirical evidence suggests that in these contexts respondents
are not actually expressing their valuations but instead are expressing broad moral at-
titudes to environmental issues—a “warm glow” or “moral satisfaction.”® However,
Carson and colleagues have argued that most studies that manifest embedding prob-
lems, or scope insensitivity, are poorly designed and executed, and well-designed CV
instruments do not manifest the problem.5

Starting Point Bias. Prospect theory identifies anchoring as a common behavioral re-
sponse to being asked to make complex judgments. A problem arises in CV when start-
ing values are presented to respondents. The iterative bidding method is particularly
prone to this problem because this method provides respondents with a specific initial
starting “price.”%! Consider, for example, the Kristiansand Fjord study mentioned ear-
lier in the chapter. It was found that a range starting at 200 kronor and progressing to
2,000 kronor produced different valuations than a range starting at 0 kronor and pro-
gressing to 2,000 kronor, even when there were no bids between 0 and 200 kronor.52

The dichotomous choice question format is intended to eliminate starting point
bias. It has been argued, however, that “responses to dichotomous choice questions are
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Daniel Kahneman and Jack L. Knetsch report
that residents of Toronto expressed a willing-
ness to pay increased taxes to prevent a drop in
fishstocks in all Ontario lakes that was only
slightly larger than their expressed WTP to pre-
serve fish stocks in a small area of the province.
This is implausible.

The same researchers studied the impact of
embedding. They did so by specifying a good:
(1) very broadly to one sample of respondents
(environmental services that included “preserv-

EXHIBIT 15-3

pollution, insuring water quality, and routine
treatment and disposal of industrial wastes™)
(2) considerably more narrowly to a second
sample of respondents (to improve prepared-
ness for disasters” with a subsequent allocation
to go to “the availability of equipment and
trained personnel for rescue operations”), and
(3) more narrowly still to a third sample (“im-
prove the availability of equipment and trained
personnel for rescue operations”). Respondents
in each sample were asked to express their will-

ing wilderness areas, protecting wildlife, provid- ingness to pay for their “good.” The differences
ing parks, preparing for disasters, controlling air in WTP among the three samples were not large.

Source: Adapted from Daniel Kahneman and Jack L. Knetsch, “Valuing Public Goods: The Purchase of Moral
Satisfaction,” Journal of Environmental Economics and Management 22(1) 1992, 57-70. (For a critique of this study,
see V. Kerry Smith, “Comment: Arbitrary Values, Good Causes, and Premature Verdicts,” Journal of Environmental
Economics and Management 22(1) 1992, 71-89.)

very strongly influenced by starting-point bias, because respondents are likely to take l
initial cues of resource value from the solicited contribution amount (e.g., assuming it ‘
to be his/her share of the needed contribution).”%3 Moreover, there is at least some em-
pirical evidence to support the contention that the dichotomous choice method is sub-
ject to starting point bias,* although WTP estimated from dichotomous choice re-
sponses appears to be less affected by the provision of information about the total cost
of providing a good or the size of the group receiving it than does WTP estimated from

open-ended surveys.5

Hypotheticality Bias versus Judgment Bias. In the last resort it is almost impossible to
disentangle hypotheticality issues from various forms of judgment bias in nonuse con-
texts because they are essentially two different sides of the same coin. Hence, the same
approach is required to minimize both: an effort to present the project or good in ques-
tion as concretely as possible, at the lowest level of disaggregation as possible, and with r
as much realism concerning budget constraints as possible. Neutrality problems also ap-
pear to be generic to CV.But this problem is less worrisome because it can be made rea-
sonably transparent with good research protocols.

WTP versus WTA

Economic theory implies that if individuals behave rationally, and if markets are
working efficiently, then in most circumstances it should make little difference
whether respondents to a CV survey are asked their WTP for receiving a good or
their willingness to accept (WTA) the loss of a comparable good.5¢ Similarly, it should
make little difference whether they are asked their WTP to prevent a loss or their
WTA for a comparable loss.
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As we have already discussed, considerable evidence suggests that individuals de-
mand greater monetary compensation to give up things that they already possess than
they are willing to pay to acquire the same exact item. In experiments that actually re-
quire people to trade goods for money, as well as in other contexts, it has been found
that required WTA amounts range from a ratio of four to fifteen times greater than
WTP amounts.%’ Similar differences have also been found in CV studies, even with a
well-specified market good. There is some evidence that this difference between WTP
and WTA is attributable to loss aversion.8

There is also considerable evidence, however, that as the subjects in experiments
become more experienced, differences between WTP and WTA shrink considerably,
usually as a result of decreases in WTA amounts.%? Other experimental evidence sug-
gests that for nonmarket goods with imperfect substitutes the divergence between
WTP and WTA persists even with experience.”? In any event, CV survey contexts,
which are typically one-shot events for respondents, do not present opportunities for
learning. Moreover, they often involve nonmarket goods with no close substitutes.

Some commentators have argued that stated preferences are preferences and that,
if respondents are actually being asked to give up something, then the relevant formu-
lation is WTA. But even in a context in which something is being given up, analysts still
have to decide whether to treat WTA as involving a judgment bias problem that re-
quires adjustments. In view of the fact that experiments show learning effects in some
contexts and, as discussed later, WTP amounts are much closer to estimates derived
from methods based on revealed preferences, the usual procedure is to use WTP esti-
mates.”! This procedure is typically followed even in cases in which WTA questions fit
the facts better than WTP questions—for example, as when the project involves the re-
spondent giving up a good, such as a scenic view, that he or she currently consumes. The
heuristic is, therefore, that WTP question formats rather than WTA question formats
should be used in CV in almost all cases.

In thinking about WTP and WTA, one additional point should be kept in mind: We
are concerned only about differences between the two for the same individual. The fact
that different individuals have differing WTPs and WTAs is what makes markets work
and presents no problem to CV.

The Strategic Response (Honesty) Problem

Will respondents answer honestly when asked about their WTP? It is frequently ar-
gued that respondents in CV surveys have incentives to behave strategically, that is, to
misrepresent their true preferences in order to achieve a more desired outcome than
would result if they honestly revealed their preferences. An analogy is often drawn be-
tween strategic behavior in CV studies and free riding in the provision of public
goods.” The potential for strategic behavior in CV, however, is actually more varied
than the free-riding characterization suggests.”

The Carson and Groves Framework. Carson and Groves assess the nature of strategic
responses to CV questions likely to be encountered in use of the major CV methods.”*
They begin by making the point that we should not expect respondents’ answers nec-
essarily to be consistent with economic theory, and hence appropriate for inclusion in
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CBA, unless respondents believe that the survey is consequential in the sense that it
could potentially influence some outcomes about which they care. In contrast, if re-
spondents believe that the survey will have absolutely no influence on outcomes about
which they care, then it is inconsequential, and economic theory offers no predictions
about the nature of responses.

They next note that the design of consequential CV surveys falls under the theory
of mechanism design, which deals with the problem of creating rules for collective
choice based on signals sent by individuals. Mechanisms that provide incentives for in-
dividuals to reveal their preferences truthfully are called incentive compatible.

One of the central theorems of mechanism design is that, in the absence of restric-
tions on the domain of preferences,”> mechanisms involving more than binary signals
will always be incentive compatible.”® Mechanisms employing binary signals will not
always be incentive compatible, but depending on the specific circumstances of choice, |
they may be (in other words, a binary signal is a necessary, but not necessarily suffi-
cient, condition). More complex signals provide an opportunity for individuals to mis-
state their preferences in order to obtain a more desirable outcome. ‘

As a brief illustration, return to the choice situation presented Chapter 2. Table 2-2
shows how the mechanism, pair-wise majority rule voting, could result in an intransitive so-
cial ordering. Consider a case in which the mechanism is being implemented by first putting
X against Y in round one and then, in round two, Z against the winner of round one. Note
that the signal sent by the voters in this situation is not binary—it consists of two binary sig- 5
nals, one for each round. If the voters send truthful signals about their preferences, then X
beats Y in round one and Z beats X in round two, so that the mechanism selects Z as the so-
cial choice, which is voter 1’s least preferred outcome. Anticipating this, voter 1 has an in-
centive to misrepresent his preferences by voting for Y in round one, so that ¥ would win
and be put against Z in round two and win. This misrepresentation of preferences in round
one would result in Y, an outcome more desirable to voter 1 than the one that resulted
from sending a truthful signal about his preferences in round one. Once the voters reach
round two, it is as if they are facing a new choice situation in which they send only a binary
signal. In this last round, there is no incentive to misrepresent preferences.

. One immediate implication of this theorem is that continuous response formats, as
used in the open-ended WTP method, or multiple response formats, as used in the con-
tingent ranking method, will always be vulnerable to strategic responses that misstate
true preferences.

Consider the open-ended WTP method. We can imagine two types of misrepresen-
tation of preferences. First, assume that respondents perceive having to make pay-
ments that do not depend on their stated WTPs, that they have true WIPs above their
anticipated payments, and that they anticipate that the likelihood of the good being
provided depends on the aggregate of stated WTPs. They would then have an incentive
to overstate their WTPs, so that the estimated aggregate WTP would be too high. The
possibility of such overstatement was widely anticipated by economists. Yet, at least in
comparison with the dichotomous choice method, which, as we will discuss, can be in-
centive compatible, it does not appear that such overstaiement is a major problem in
the open-ended WTP method.”” One explanation is that the assumptions that make
overstatement a desirable strategy for respondents may not often hold. For example,
respondents may fear that their shares of the cost of providing the good will be a
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positive function of their stated WTPs and, hence, state WTPs that are as small as pos-
sible. However, they may also believe that the likelihood of provision depends on the
fraction of respondents who state WTPs at or above the average cost of provision,
rather than on aggregate WTP. If both of these assumptions hold, then a strategic re-
spondent with a true WTP above the anticipated cost would state a WTP that is only
slightly above the anticipated cost—above anticipated cost to increase the chances of
provision but as little above as possible to minimize cost share.

Second, now consider respondents with true WTPs that are less than the costs that
they anticipate would be imposed on them if the good were to be provided. Assume that
they believe that the likelihood of provision depends on aggregate WTP. As they do not
want the good provided, they have an incentive to state the smallest possible WTP, usu- :
ally set to zero for goods researchers believe to be desirable. These strategic responses E
in the open-ended WTP method should lead to many zeros, and few WTP amounts !
under the respondents’ perceived costs of provision. The larger the fraction of respon- *
dents following this strategy, the greater will be the underestimation of aggregate WTP.

As it involves a binary response, the dichotomous choice method may be incentive
compatible. Carson and Groves note that incentive compatibility requires that pay-
ment for the good can be compelled and that the question deals only with a single
issue. Table 15-2 summarizes the incentive properties of several circumstances in which
the dichotomous choice method has been used.

Using the dichotomous choice method to elicit WTP for a new public (nonexciude-
able) good that will be funded with coercive payments by respondents meets the require-
ments for incentive compatibility. Respondents have no incentive to vote against their
true preferences. Because CV is often the only way analysts can estimate WTP for public
goods, this is reassuring. Incentive compatibility also holds for comparisons between two
mutually exclusive public goods with the same cost. As long as respondents place a posi-
tive value on both goods, they have no incentive to misstate their preferred good.

Incentive compatibility is lost in cases in which payment is voluntary because it in-
troduces a second issue, whether to donate or to purchase, into the choice situation. In
the case of a public good to be funded by contributions, respondents who place any pos-
itive value on the good have an incentive to accept bids above their WTPs to increase the |
chances that the good is provided because they do not actually have to make a donation
in that amount.”® Similarly, respondents who have any probability of actually wanting a

TABLE 15-2 Incentive Properties of Dichotomous Choice Questions Applied
to Types of Goods |

Type of Good Incentive Property i
New public good with coercive payment Incentive compatible
New public good with voluntary payment  Not incentive compatible i

Introduction of new private good Not incentive compatible t
Choice between two new public goods Incentive compatible |
Choice between an existing and an Incentive compatibie, but choice does not I

alternative private good reveal information about quantity demanded

Preference Questions,” Environmental and Resource Economics 37(1) 2007, p. 192.

h
i
Source: Adapted from Richard T. Carson and Theodore Groves, “Incentive and Informational Properties of F
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new private (excludeable) good have an incentive to accept bids above their WTP to in-
crease the chances that it will actually be provided because they can decline to purchase
it if they decide that they do not want it. The problem is so severe for new private goods
that dichotomous choice CV has largely been abandoned for this purpose.

Questions that ask respondents to choose between an existing private good and an |
alternative are incentive compatible about that choice as long as only potential users
are surveyed. (The question will not be consequential for those who are not potential
users.) Answers to the questions, however, do not reveal information about how much
of the selected private good will actually be demanded. For example, a town may ask a
sample of residents to choose between the existing skating rink, which is available only
during daylight hours and has a small entrance fee, and a new skating rink with electric
lighting, which would be available evenings and would have a higher entrance fee. The
respondents have no incentive to misstate their true preferences over the choices, but
the answers do not tell the town about how often residents will use the new facility.

Conclusion About the Importance of Strategic Responses. The danger that strategic
responses to CV questions will bias estimates of aggregate WTP cannot be assessed
without considering both the elicitation method and the nature of the good being val-
ued. The dichotomous choice method applied to the valuation of new public goods to
be funded by taxes or other coercive payments can be designed to avoid strategic re-
sponse bias. It is subject to an upward bias, however, if payments are voluntary. The
open-ended WTP method will generally be subject to strategic response bias, most
likely leading to aggregate WTP estimates that are too small if payments are coerced
and too large if payments are voluntary.

HOW ACCURATE IS CONTINGENT VALUATION?

It is possible to test the accuracy of CV WTP estimates in a number of ways.”? The first
method is to compare CV values to those generated by other indirect methods. CV val-
ues have been found to be approximately the same as those derived from travel cost
studies.?0 They have also been found to be reasonably similar to prices derived from
hedonic price regressions®! and to the market prices of substitutes.82 Wesley Magat and
Kip Viscusi tested whether respondents’ WTP for risk reductions associated with an in-
secticide and toilet bowl cleaner were consistent with standard economic theory or ‘
subject to the kinds of judgment biases described earlier. In general, they did not find
strong evidence of bias.?3

The second type of comparison, one that is more common and more appropriate, is
between respondents’ CV statements and their actual behavior when they participate in
an experiment that utilizes a simulated or constructed market for the good in question.?
Results from studies that have used experimental techniques to examine CV accuracy
typically suggest that CV valuations of WTP relying on open-ended and dichotomous
choice methods approximate actual market transactions, although there is some ien-
dency for overvaluation. In assessing these experiments, it is useful to keep in mind that
the simulated market only approximates the workings of a real market; for example,
there is only one opportunity to buy the good. In addition, the experiments have only
been conducted in contexts in which respondents clearly derive use value from the good. |




CHAPTER 15 Contingent Valuation: Using Surveys to Elicit Information about Costs and Benefits 395

Richard Bishop and Thomas Heberlein have conducted a number of experiments along
these lines. The example presented in Exhibit 15-4 is typical of these experiments.

John Loomis has investigated how consistent household CV valuations are over
time. Though not a direct test of accuracy, his investigation is relevant because consis-
tency is a prerequisite for accuracy. He surveyed both visitors and the general public’s
WTP for recreational, option, existence, and bequest values derived from Mono Lake
in California. Identical surveys were administered to the same individuals eight or nine
months apart. The results were virtually identical.86

Though the evidence tends to suggest that CV is plausible in use contexts, the
jury is still out in terms of nonuse values, given the ordering, embedding, noncommit-
ment, and starting point problems discussed previously. Obviously, given the nature
of nonuse values, it is much more difficult to elicit WTP from observed behavior.
Nonetheless, with sufficient cleverness researchers may be able to find ways to do so.
For example, as noted in Chapter 9, voluntary contributions to environmental
causes might serve as the basis for estimation. Market-like experiments might also be
used.®’ For example, individuals who have expressed WIP for nonuse could be given
the option of returning none, part, or all of the checks sent to them by experimenters (as
described in Exhibit 15-4), thus testing noncommitment bias. Successfully implementing

EXHIBIT 15-4

A wildlife area in Wisconsin is periodically
opened to hunting. Hunters require a special
permit to participate in these hunts. The per-
mits are issued free to the winners of a lottery.
For the 1984 lottery, a large number of applica-
tions were received. As a result of the lottery,
150 permits to hunt were issued.

To measure WTA, half of these hunters
also received a letter explaining the study and
a check made out in their name. To cash these
checks, the hunters had to relinquish their
permits. The denominations of the checks,
which ranged randomly from $18 to $518, cor-
responded to the dichotomous choice method
described earlier. The other half of the
hunters received a similar letter with a hypo-
| thetical payment offer drawn from the same
range as the first half. They were asked if they
would have been willing to give up their per-
mits for the hypothetical amounts stated in
their letters.

CO: Westview Press, 1990), 81-104.

To measure WTP, 150 unsuccessful lottery
participants were selected at random. Again, 75
received a letter explaining that a hunting per-
mit was available if they paid the amount spec-
ified in the letter. The amounts covered the
same range as described previously. The other
75 were asked the same question hypotheti-
cally. That is, they were asked the CV question
rather than given the opportunity to- reveal
their preferences through purchases.

Looking first at WTP, the results indicated that
the CV valuations ($35) were only slightly higher
than those measured through revealed prefer-
ence ($31), a difference that was not statistically
significant. These results suggest that noncommit-
ment bias was not a major problem in this con-
text. But, consistent with the findings discussed
earlier, WTA valuations were much higher than
WTP valuations. Furthermore, the CV valuations
(8420) were considerably higher than those actu-
ally revcaled by check cashing ($153).

Source: Adapted from Richard C. Bishop and Thomas A. Heberlein, “The Contingent Valuation Method,” in Rebecca L.
Johnson and Gary V. Johnson, eds., Economic Valuation of Natural Resources: Issues, Theory, and Application (Boulder,
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such experiments would be extremely difficult with current levels of knowledge and
typically available resources, however.

The Potential for Calibration

It has long been recognized in marketing research that it may be necessary to
calibrate respondents’ valuations of goods in various ways to obtain more accurate
estimates of their WTP. As noted earlier, noncommitment bias, which may also be in-
terpreted as strategic response bias, is a well-recognized problem in marketing re-
search when individuals are asked to express their valuations of market goods.
Kenneth Arrow has concluded, “A hypothesis to be explored is that, if the results of
CVs for nonuse values were suitably calibrated, they would provide useful.and reli-
able estimates.”88 Testing Arrow’s hypothesis may be one of the most valuable areas
of future ré\search on CV.

The Accur;}cy of Different CV Methods and Proneness to Biases

Richard Bishbp and Thomas Heberlein have conducted experiments comparing the
size of valuations from different elicitation formats (again, this is in a use context).
They conclude that:

These experiments indicate that contingent values for willingness to pay may i
be somewhat high, but for open-ended and dichotomous choice questions the ‘
difference was not large enough to be statistically significant. . .. Bidding seems
to introduce a substantial upward bias. . .. Contingent compensation demanded
tended to produce excessive values when an open-ended question was asked
and values that were biased substantially upward compared to values obtained
from actual cash transactions when dichotomous choice questions were used.®
r
E

Other researchers have also addressed this issue. V. Kerry Smith and William
Desvousges compared the valuations from several CV methods in their study of im-
provements in the quality of water in the Monongahela River. Their analysis suggests
that starting point bias is important with iterative bidding: A low starting point ($25)
generated lower valuations than other methods, while a high starting point ($125) pro- {
duced valuations higher than other methods. Open-ended questions produced fairly |
similar valuations. Overall, mean valuations from different CV methods ranged from
$7 to $36 for one water quality change, from $4 to $31 for another change, and from $11
to $51 for a third change.?

William Desvousges and his colleagues have compared open-ended question re-
sponses with dichotomous choice responses to the same questions. They found that in
some contexts the differences in the mean WTP valuations were not statistically signif-
icant, but in other contexts they were. They also found the dichotomous choice method g
generated a considerable number of very high valuations.” This is consistent with the i

|

likely relative importance of strategic response bias discussed previously, as well as
with the relatively lower precision of the dichotomous choice method relative to direct
elicitation methods for given sample sizes.
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HEURISTICS FOR THE DESIGN AND USE OF CV SURVEYS

Several experts in CV have suggested overall criteria for evaluating CV instruments.
Ronald Cummings, David Brookshire, and William Schulze, for example, suggest five
criteria for evaluating instruments. First, respondents should understand and-be fa-
miliar with the good that is being valued. Second, respondents should have, or be
given, experience in both valuation and the choice procedure. Third, there should be
as little uncertainty as possible about the details of the project. All three of these
concerns can best be addressed by attempting to reduce hypotheticality—for exam-
ple, by employing quality ladders, by stressing realistically and concretely the substi-
tution possibilities, and by presenting gains (benefits) in percentage terms as well as
in absolute terms. Fourth, WTP rather than WTA should be used for valuation pur-
poses. Fifth, attempts should be made to avoid anchoring and starting point bias.?

Heuristics for Using Estimates from Previous CV Studies

Because CV surveys are inevitably complex and expensive, many analysts are more
concerned with using values derived from existing CV studies than they are in going
out and doing CV surveys themselves. In an examination of alternative environmental
regulatory policies for dealing with water pollution, Ralph Luken illustrates how exist-
ing CV estimates can be “plugged in” to a CBA. Specifically, he extrapolates previous
CV valuations of benefits from the Monongahela River studies discussed earlier in this
chapter. His analysis provides a useful example of how to use plug-in values and is de-
scribed more fully in Chapter 16.23 He is careful to specify which studies and which
specific estimates he is using, the specific assumptions he makes in the extrapolations,
the quality changes that are involved, the distinction between use and any nonuse com-
ponents, and any potential remaining biases. He also performs sensitivity analysis.

Environment Canada, in cooperation with several international organizations, has
developed a database of CV and other studies that value environmental impacts.® In
order to facilitate the use of findings from these studies in CBA, it provides an abstract
for each study describing the study area and its population characteristics, the environ-
mental asset being valued, the research methods employed, and the monetary values
that were estimated. Access to the online database is by subscription.?

CONCLUSION

Contingent valuation is now relatively uncontroversial in contexts involving use values,
although it may overestimate them. Its accuracy in nonuse contexts is more controver-
sial, yet it is in this context where its potential usefulness is likely to be the greatest.
Doubts about the accuracy of CV in nonuse contexts stem from ‘the problems of hypo-
theticality and the attendant judgment biases that appear to flourish in the nonuse con-
text. Strategic response bias, on the other hand, does not appear to be a major problem
in the use of the dichotomous choice method to value public goods with coercive pay-
ments, and neutrality bias can be minimized by use of appropriate survey techniques.
Probably the most important topics for future CV research are the directional biases in
particular methods and the development of techniques that allow reliable calibration.
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EXERCISES FOR CHAPTER 15 .

1. The construction of a dam that would provide hydroelectric power would result in the loss
of two streams: one that is now used for sport fishing, and another that does not support
game fish but is part of a wilderness area.

a. Imagine that a CV method is used to estimate the social cost of the loss of each of
these streams. Would you be equally confident in the two sets of estimates? Why?
¢ b. Consider two general approaches to asking CV questions about the streams. The
first approach attempts to elicit how much compensation people would require to
give up the streams. The second approach attempts to elicit how much people
would be willing to pay to keep the streams. Which approach would you recom-
mend? Why?

2. A number of residents of Dullsville have complained to the mayor that the center of town
looks shabby.compared to the centers of many other nearby towns. At the mayor’s request, the
Parks Department has put together a proposal for converting the town square parking lot into
a sitting park with flower displays—it modeled the design on a similar park in the neighboring
town of Flowerville. The annualized cost of installing and maintaining the park, and relocating
parking to nearby Short Street, would be about $120,000. With about 40,000 households paying
property taxes, the project would cost an average household about $3 per year.

You have been asked to give advice about conducting a survey to measure the benefits of
the project.
a. The Parks Department proposes conducting a telephone survey. Does this seem like an
appropriate survey vehicle?
b. How might a random sample be drawn for a telephone survey?
c. Write a statement that could be read by the interviewer to describe the project.
d. Write questions to implement the open-ended WTP method.
se. Propose a procedure for implementing the dichotomous choice method.
« 3. Consider a project that would involve purchasing marginal farmland that would then be
allowed to return to wetlands capable of supporting migrant birds. Researchers designed
asurvey to implement the dichotomous choice method. They reported the following data.

- Stated Price ' Fraction of Respondents
(annual payment Accepting Stated
in dollars) Price (percent)

0 98

5 91
10 82
15 66
20 : 48
25 32
30 20
35 12
40 6
45 4
50 2

What is the mean WTP for the sampled population?
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