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A. 1 NTRODUCTI ON

This docunent is intended to serve as an Executive Sunmary
of Volume 1.B which has as its focus an assessnent of the
state of the art of the Contingent Valuation Method (CVM.
As is detailed below, the C/Minvolves the use of survey
met hods as a neans for deriving estimates for individual
val uations of non-market environnental "commodities";
typically, such "commobdities" take the form of contingent
changes in environnental quality, such as inproved air or
wat er quality.

G ven the hypothetical nature of the CVM-- where a
hypot hetical commodity is "exchanged" in a hypothetical
mar ket for paynents (val uations) which are hypothetical --
consi derabl e controversy exists as to the extent to which
applications of the C/M can yield, in any neani ngful sense,
accurate neasures of individual values for a posited change
in environnental quality. It is inportant that the reader
understand the context for which this controversy is
relevant. President Reagan's Executive Order 12291 requires
that federal agencies such as the EPA consider the benefits
and costs of federal regulations or actions prior to their
i npl enentation. For EPA regul ati ons concerning such things
as air or water quality, costs may be anenable to estinmation
but benefits attributable to a |arge part of these
regul ati ons are non-narket, "~public goods' in nature.
Agenci es such as the EPA then have strong incentives and
interests in identifying and devel opi ng neans by which
benefits attributable to public goods -- such as
envi ronnental inprovenents -- may be assessed.

Met hods ot her than the CVM exi st for val uing public goods,
primarily the Travel Cost Method (TCM and the Hedonic Price
Met hod (HPM. The environnental (and ot her public good)
“comodities' for which the TCM or HPM m ght be used for
val uati on purposes are very |limted, however, since
appropriate secondary data to apply the TCM or the HPM are
often lacking. For the broad range of air quality and
envi ronnental safety issues of potential regulatory concern
to the EPA, the CYM may be, netaphorically, the only ganme in
town for estimating relevant benefits. Cbviously, the fact
that the CVM may be no worse than other nmethods is not a
sufficient reason for the use of the CVM val ues as
“acceptabl e’ econonm ¢ neasures of social benefits in policy
assessnments. However, the fact that the CVMis the only
ganme in town for providing information of rel evance to
critical policy issues of the day is a powerful incentive
for scholars to nmeet the intellectual challenge to devise



means by which the CVM (or other nethods) can be nmade
effective in responding to society's needs.

Wthin this mllieu, it seens fair to say that al
schol ars, whatever their predilection towards the CV™M who
are directly or indirectly involved with the nethod
appreciate the imedi ate need for a reflective pause for the
CYM  Such a pause is required for thinking through the many
propositions that have been posed as indicative of sources
for bias in CV neasures, as well as related counter-
argunents. Most inportantly, a reflective pause is required
for a re-exam nation of nmeans by which we can effectively
apply the scientific nmethod in our efforts to assess the
CVYM Devel opnents with the CVM have reached an inportant
wat ershed at which a state of the arts assessnent of the
method is tinely.

In an effort to prepare a state of the arts assessnent of
the CVYM our inquiry in Volunme 1.B consists of three major
parts. In Part |, aliterature reviewis provided; it is
sumari zed here in sections B through F which follow. The
literature review enconpasses the historical setting
of the CVM its devel opnent and uses over the |ast decade,
and the potential rel evance of research in experinental
econonics for the CVWM The Part | report also considers the
inmplications for the structure of survey instrunents used in
the CVWW as well as for results of research findings in
ot her disciplines, including psychology. Finally, the Part
| report focuses on the question of the "accuracy" of
nmeasures derived with the CVM

Part |1 of Volunme 1.B presents results froma conference
on "An Assessnent of the State of the Arts of the CVM which
was held on July 2, 1984 in Palo Alto, California.
| nformation provided fromthe Part | report was critically
reviewed in presentations by Professors Al an Randall, A
Myrick Freeman, Richard Bi shop, Thonas Heberlein and V.
Kerry Smth. Also, a review panel consisting of Professors
Kennet h Arrow, Dani el Kahneman, Sherw n Rosen and Vernon
Smith critically reviewed both the Part | report and the
Conf erence presentations to the end of presenting the
"profession's" view of the state of the arts of the CVM
The results fromthe Asessnent Conference, as they relate to
our final conclusions concerning the state of the art of the
CYM are summarized below in sections GL which is the
substance of Part Il of Volume 1.B



B. CVM BACKGROUND AND SUMVARY OF RESEARCH

The goal of the contingent valuation nethod (CVM is the
establ i shnment of a hypothetical market in order to derive
val ues anal ogous to market prices. Such values -- referred
to as bids -- may then be incorporated into a benefit-cost
framewor k. The basic structure of a contingent val uation
mar ket was originally defined by Randall et al. (1974) and
further expanded in other studies. Gven that the purpose
of the hypothetical market is to enulate real markets, a
goal in the design was to ensure that the structure and
paynment mnechani sns of the market "were realistic and
credible to respondents” (Randall et al., 1974). In
particul ar, substantial detail pertaining to the commodity
being valued is provided to the participant prior to the
i ntroduction of willingness-to-pay questions. For the non-
mar ket environnental good for which values are to be
establ i shed through bids, alternative environnental changes
are described verbally to the respondent with a specific
focus on the quality, location and tinme di nmensions of the
posited changes. Were possible, devices such as photograph
sets and maps and additional technical information are
enpl oyed to define better the characteristics of the
"commodi ty" (the environnental change). The goal in this
process is to ensure that all participants have a uniform
and consi stent perception of the non-market commodity and
t he operational nature of the hypothetical market.

Subst anti al operational and structural detail is required in
the design of the hypothetical market. The nethod of

hypot heti cal paynent, terned the paynent vehicle, is chosen
so as to be a famliar nechanism for paynent (e.g., access
fees at National Parklands or higher utility bills).

The hypot hetical market is used in the follow ng way.
Beginning with a price initially suggested by the enunerator
(i.e., a starting point bid or price), the respondent
answers yes or no as to whether the posited price would be
pai d (accepted) for an increnment (decrenment) in the public
good (level of environmental quality) described prior to the
bi ddi ng question. An iterative bidding process is continued
where, for exanple, one dollar is successively added to
(subtracted from the previous bid until a bid is reached

where the respondent is unwilling to pay nore in the
Wil lingness-to-pay (WP) case, or unwilling to accept |ess
in the willingness-to-accept (WA) case, for the

envi ronnment al change under discussion. After the iterative



procedure is conpl eted, additional socio-econonc
information is coll ected.

Variants on the basic hypothetical market structure have
i ncl uded the establishnment and use of budget constraints so
that respondents are required to consider the reductions in
budget category expenditures inplied by their stated
w Il ingness-to-pay for an environnental good. Miltiple
publ i c goods have been introduced into the franmework in an
attenpt to force the respondents to consider substitution
possibilities. Respondents also have been provi ded
information on other individuals' bids in order to exam ne
the possibility of strategic bias. Finally, the iterative
bi ddi ng process has at tines been replaced by a paynent card
where individuals offer a bid by sinply checking off a val ue
which falls closest to their maxi nrum (or m ni num
w | lingness to pay.

Early research using the CV/M as a neans for estimating
val ues for public goods as descri bed above was not gui ded by
a single research agenda. The devel opnent period was
essentially a heuristic research process. Researchers were
drawn to di fferent nethodol ogi cal problens and therefore
foll owed different research directions. The w de range of
exi sting CYM studi es can be divided into two groups: a)
research efforts that enployed the CYM for specific
val uation problenms and b) research efforts with a
net hodol ogi cal as well as a valuation focus. G ven our
concern wi th methodol ogi cal issues, the follow ng brief
di scussion focuses on results fromresearch in category (b).

To set the stage for our discussion of the results of the
review found in Chapter 3 of Volunme 1.B, we group these
studies into: 1) those which use the axions of utility
theory as a basis for deriving testable hypotheses and 2)

t hose invol ving experinments concerning design and structural
i ssues related to operational applications of the CVM

Studies in the axiomati c category focused primarily on
guestions related to strategic behavior and the notion of
preference research. A series of studies has exanm ned the
generalized issues of strategic behavior as raised by
W cksell (1896) and Sanuel son (1954 and 1958). Two
approaches for investigating the preval ence of strategic
behavi or have been undertaken: the use of experinental
markets in a | aboratory setting; and an exam nation of the
di stibution of bids obtained from applying the CVM
Strategic or free-riding behavior has not been found to be
preval ent in experinental (laboratory) markets where a w de
vari ety of auction and pricing schenes have been enpl oyed.
Research by Bohm (1972), Scherr and Babb (1975), and Smth
(1977 and 1979) supports this concl usion.



Evi dence from CVM applications is nmuch | ess concl usive
because the tests for strategic bias are not anchored in
mar ket structures where actual val ues can be cal cul ated for
conpari son purposes. Specifically, the tests are based upon
an assuned "true" bid distribution (e.g., the distribution
is assuned to be normal, or alternatively, to be related to
the distribution of income in the U S.) and upon the
characteristics of individuals (such as environnental
preferences) as predictors of strategic bid behavior. If
the assunptions and the structure of such tests are
accepted, then results from CVYM experi nents suggest the
absence of strategic behvior in the bidding process
(Brookshire et al., 1976 and Mtchell and Carson, 1981).

The role wthin the contingent valuation framework of
certain axiomatic structures derived fromeconom c theory
has been expl ored by various researchers. The extent to
whi ch CVM val ues are appropriately constrained by individual
budgets has been exam ned via the use of explicit budget
information; generally, there appears to be no statistical
di fference between bids obtained with and w t hout budget
information. The extent to which bids offered by subjects
are made within a context wherein substitution possibilities
are considered has al so been examned. In this regard,
groups of subjects are given differing sets of information
regardi ng substitution possibilities and resulting bids are

conpared. It is generally the case that nore explicit
informati on regardi ng substitution possibilities results in
significantly lower bids -- a result that is consonant with

the wel |l -known "bounded rationality" hypothesis.

CVMresults are also reviewed in Volune 1.B for a variety
of design and operational biases potentially stemm ng from
CVM hypot hetical markets. Anong these, issues concerning
starting-point bias and vehicle bias warrant brief nention.

In early CVM studies, willingness-to-pay questions were
posed in the form"would you be willing to pay $X (for the
proposed environnental change)"”, after which an iterative
bi ddi ng process was used in efforts to deternine a maxi num
W | lingness-to-pay. Oobviously, the final iterated
bid, Y, may be biased by one's choice of an initial,
"starting" value X, giving rise to what is referred to as a
"starting-point" bias. Several studies have exam ned the
dependence of Y on X as a neans of testing for starting-
point bias with mxed results. Starting-point bias was
found to be predomnant in the Rowe et al. (1980) study.
However, in Randall et al. (1978), Brookshire et al. (1980),
Brookshire et al. (1981) and Thayer (1981), starting-point
bias was not found. |In any case, since about 1982, starting
points are seldomused in applications of the CV/M Rat her
subj ects are given a "paynent card" -- an array of val ues



rangi ng, for exanple, from$.50 to $50.00 in 50-cent
increments -- and are asked to sinply check off the anmount
that they are willing to pay for the environnental good.
Thus, the subject chooses the starting point.

An issue related to starting-point bias concerns the
gquestion as to whether or not an iterative bidding process
is required in order to obtain a subject's naxi mum
Wi | lingness-to-pay. |If Z is the anmount checked off on the
paynment card and Y is the final bid obtained after an
iterative bidding process (which takes the form "if the
good is not obtainable at $Z would you pay $1.00 nore?"), at
issue is the question: is Y significantly different fromZ?
In these terns, anal yses by Schul ze et al. (1983), and Sorg
and Brookshire et al. (1934) indicate that Y is indeed
significantly different fromZ -- generally, Y will be sone
40% hi gher than Z. Desvousages et al. (1983) find m xed
evidence as to starting-point bias and Y - Z differences.
Thus, the relationship between initial bids, Z and maxi num
wi | |ingness-to-pay remai ns an open question.

"Vehicle bias" refers to potential biases that may result
fromthe choice of a paynent nechani sm or paynent vehicle,
for the subject's offered bid. Typical paynent vehicles
used in CYM studi es include higher taxes, higher utility
bills and access fees. Vehicle bias was found to be
predom nant in studies by Rowe et al. (1980), Geenley et
al . Daubert and Young (1982), was not found in Randall et

al. (1978) and m xed results were found in Brookshire et al.
(1980 and 1981).

The Rowe et al. (1980) study, which exam ned a w de
variety of biases in the CVM suggests an overall maxi num
percentage distortion on bid values attributable to these
bi ases. They concluded "the | evel of distortion was found

to be up to 40%..." (p. 18) This study did not, however,
i nclude estimates of potential distortions of nmaximm
W I lingness-to-pay fromthe use of iterated bids (Y-val ues)

vs. non-iterated bids (Z-val ues).

A final issue relates to theoretical and enpirica
di fferences between willingness-to-pay and willingness-to-
accept neasures. WIlig (1976), for the case of price
alterations, as well as Randall and Stoll (1980) and
Takayama (1982) for quantity alterations, have denonstrated
theoretically that the differences should be snall
However, studies by Hammack and Brown (1974), Sinclair
(1976), Banford et al. (1977), Coursey et al. (1983) and
Knetsch and Sinden (1983) indicate a priori expectations are
not fulfilled. WIIingness-to-accept neasures are typically
an order of magnitude |arger than willingness-to-pay
measures. This issue will be taken up later in this
sunmmary.




The research efforts sunmari zed above were not designed to
denonstrate the efficacy of the hypothetical market in terns
of accurate revelations of preferences, but to explore the
size of possible distortions (e.g., biases) created by the
use of various design options for a hypothetical market or
to exam ne the extent of market-induced strategic behavior.
However, the issue of "accuracy" remains central to our
inquiry -- see Freeman's | anent that
" t he probl em of accuracy has been alnost totally ignored
." (Freeman, 1979, p. 98).

Oskar Morgenstern (1973) succinctly identified several
aspects of the interplay between accuracy and econom c data
that are relevant for assessnents of the CV/M The |evel of
accuracy should be established with a cl ear understandi ng of
the "particular purpose for which the neasurenent is nade"
(p. 4) -- in our case, benefit-cost analysis. Mirgenstern
further suggests that it is inappropriate to "treat materi al
in an “accurate' manner at a | evel exceeding that of the
basic errors,” which for our purposes are the errors in
benefit measurenents. To illustrate this point, Mrgenstern
provi des two exanpl es:

"The cl assical case is, of course, that of the
story in which a man, asked about the age of a
river, states that is is 3,000,021 years ol d.
Asked how he could give accurate information, the
answer was that 21 years ago its age was given as
3,000,000 years." (p. 64)

in the economcs literature .

or
" in order to determ ne the precise height of

t he Enperor of China whom none of his subjects had

ever seen, it suffices to ask each of of the 300

mllion Chinese, what he thinks the height is and

average their opinions. This will necessarily

give a very precise figure.” (p. 64)

In section E of this summary the authors develop a
suggested framework which may be useful in addressing the
accuracy issue as it is relevant for the CV™M This
framewor k, based on the scientific notion of reference
accuracy, first requires that we review the substance of
research results fromthe fields of psychol ogy (and rel ated
wor ks in the subdisciplines of econom cs) and experi nment al
economi cs.



C. HYPOTHETI CAL BIAS: | MPLI CATI ONS OF RESEARCH I N
PSYCHOLOGY AND OTHER DI SCI PLI NES.

There is a wde range of criticisms of the CVMrelated to
the fact that the "market" and paynment for the CV commodity
are all hypothetical. Qur analyses of these issues in Vol une
1.Bresult in the foll owm ng propositions.

1. "Hypothetic bias in CV neasures can result fromthe
fact that paynent in the CYMis hypothetical". In this
regard, CVM studi es by Bohm and by Bi shop and Heberl ein
produce results which are interpreted by the authors as
denonstrating the proposition that valuation procedures
i nvol vi ng hypot hetical paynment will yield biased results.
Recent work by Carson and Mtchell suggest that Bi shop and
Heberlein's findings of hypothetical bias depend upon
estimati on nmet hods which, when altered sonewhat, result in
contrary findings: 1i.e. the absence of bias related to
hypot heti cal paynent. |In large part, the credibility of
Bohm s findings of paynent-related bias is dependent upon
one's criteria for "accuracy", an issue discussed below in
Section E. Also related to this proposition are research
results by scholars in the field of psychol ogy. Slovic and
others find substantial differences in decision strategies
wi th actual and hypothetical paynment. As shown below in
Section D, however, sone part of these results may be
weakened by the fact that the experinental setting used by
psychol ogi sts did not include the incentives for preference
revel ati on used in experinental econom cs.

2. "Hypothetical bias in CV neasures may result fromthe
fact that the CVM commodity is hypothetical." This
proposition may take one of several forms. For exanple,
first it is argued that, given hypothetical comobdities with
whi ch individuals are unfam liar, the preference research
process requires considerable nore tinme than the short
period of the CVWMinterview. Secondly, it is argued that
bi ases may result fromthe | ack of consonance between the
comodity "offered” in the CVYM and the i ndividual
perceptions of that commodity; different individuals wll
perceive and, therefore, value different commodities. There
exi sts consi derabl e evidence that supports the proposition
that for commodities with which individuals are unfamli ar,
bi ased val uation neasures may result fromdifferences in
i ndi vi dual Perceptions of the CVM commodity. Under the best
of circunstances, individuals' "information processing"
capabilities may be quite limted (Slovic, Kunreuther and
White, 1974); with unfamliar commodities presented within a
hypot hetical setting the short time of the CVMintervi ew may
sinply be insufficient for accurate perceptions of the



comodity and the preference research process. Therefore,
it is unlikely that CVMw Il yield meani ngful valuations for
the comodity.

3. "Hypothetical bias in CV neasures may result from
“fram ng' effects (Tversky and Kahneman, 1981 and Kahnenan
and Tversky, 1982) and fromthe fact that the CVM may elicit
responses reflecting attitudes rather than intended
behavior." Thus, the fram ng of WIP questi ons and the
manner in which hypothetical comodities are described, my
af fect valuations offered in the CVM Fram ng bi ases may be
particularly inportant when individuals are unfamliar with
the comodity. Sonme framng contexts may elicit attitudes
rat her than indications of intended behavior, and
psychol ogi sts find attitudes to be a poor indicator of
i nt ended behavior. Further, to the extent that individuals
i sol ate various decision contexts -- think in terns of
"mental accounts" -- the context within which the CVM
comodity is considered by the individual may be affected by
the manner in which the CVYM questionnaire is franed.

One finds sone nmentions in the literature of neans by
whi ch sone aspects of hypothetical bias mght be mtigated,
if not elimnated. For exanple, Azjen and Fi shbei n suggest
that attitudinal biases may be mitigated by posing guestions
within specific contexts, with specific targets, actions and
time franes.



D. | NDUCI NG PREFERENCE REVEALATI ONS: METHODS USED
| N EXPERI MENTAL ECONOM CS

Experi ence gained from |l aboratory experinments conducted by
experinmental econom sts has a nunber of inportant
inplications for the contingent val uation nmethod of val uing
public goods. These inplications are described in detail in
Chapter 1V of Volune 1.B. Presently, contingent valuation
surveys are designed to collect field data relevant for
social policy analyses. In the term nology of experinental
econom cs, each survey instrunent has its own set of rules
and therefore furnishes a specific set of individual
nmessages about the public good. The survey nethod permts
control over changes in the institutional rules for
allocating a public good but little or no control over
i ndi vidual s’ valuation of the good. A researcher may
propose a new questionnaire design, and test that design in
the field. However, |acking control of information
concerning preferences, the results of that survey cannot be
unanbi guously interpreted. Evaluation of each survey's
results is conplicated by the classic probl em of
underidentification. Field experinents nust be interpreted
in terms of assunptions about both individual preferences
and assunptions about behavior inplied by the rules of the
survey. However, the fundanmental objective behind a
| aboratory experiment in economcs is to create a manageabl e
"m croeconom c environnent in the | aboratory where adequate
control can be mandated and accurate measurenment of relevant
vari abl es guaranteed" (WIde, 1980, p. 138). As pointed out
by Smth, control and neasurenent can only be neasured in
relative ternms, but undoubtedly are much nore precise in the
| aboratory than in the field.

The techni que of | aboratory experinental nethods may be
well suited for testing the relative performance of
different contingent valuation surveys and for designing and
eval uating new survey instrunents of interest to
policymakers. Any desired configuration of preferences over
an abstract collection of public or private goods can be
i nduced for a group of individuals (Smth, 1976, 1982).

Each individual is assigned a payoff rule indicating the
anount of noney he or she will recieve for various outcones
of the social decision process. As long as the individual
prefers nore noney to |l ess, a preference ordering is induced
over the outcones of the social decision process.

Wthin this context, |aboratory nmethods m ght be used to
study the conparative performance of survey instrunents.
The research objective in conparative studies is to
under stand how and why different field instrunents solicit



messages fromindividuals by conducting simlar surveys in
the | aboratory. Fortunately, the results of these types of
studi es usual ly provide insights for nodifying existing CVM
institutions and for directing future research.
Subsequently, testing of new questionnaire formats with
novel allocation rules may be quickly and i nexpensively
acconplished in the | aboratory.

O primary interest for applications of the CVM are three
sets of nethods/techni ques used in experinental economcs to
the end of inducing subjects to accurately reveal their
preferences: the Vickery Second Price Auction, sonme form of
a tatonnenent process, and repetitive trials. The Vickery
Second Price Auction involves an auction process for n units
of a good anong | subjects (I n) wherein each subject is

i nformed that successful bidders will pay the bid of
i ndividual n+l; i.e., the bid of the highest bidding
unsuccessful subject. It can be denonstrated that the

Vi ckery Auction results in values which are Pareto optim
and which can accurately reflect the subject's preferences.

For auctions involving public goods, a tatonnenent process
is comonly used in | aboratory experinents. Such auctions
make use of a process based upon a G oves-Ledyard (1977)
mechani smfor providing a collective good. |In a public-good
auction, individuals submt desired quantities of the
comodity and the cost share or contribution for the
comodity that they would voluntarily accept. To each
individual is reported the average group quantity and his or
her share of total cost given the contributions of others in
the group. Each individual then has the right to either
veto or agree to the tentative results. Goup agreenent
prevails if and only if each individual agrees to the
outcone and the group covers the cost of the proposed anbunt
of the public good. |f agreenent is reached, then each
i ndi vi dual receives the public good and nust pay his or her
cost share. The veto provision provides the tatonnenent
process in the sense that no contracts can occur until al
individuals in the group are in equilibriumor agreenent.
This provides at |east a partial solution to the problem of
free-riding or the incentive to contribute |ess than true
maxi mum wi | | i ngness-to-pay. One individual can veto the
results of the auction even if every other individual in the
group agrees about a given quantity and distribution of cost
shar es.

Finally, researchers in experinental econom cs have found
that subjects require a nunber of "dry-runs" or trials of
the auction procedure before they becone congni zant of the
fact that truthful revelation of preferences is in their
best interest. In other words, subjects require experience
with the auction nmechanisnms in order to |learn (although sone



subj ects never do learn) that true preference revelation is
a dom nant streategy.

The rel evance of these nethods used in experinental
economcs for the CVMis relatively straightforward. First,
the Vickrey Auction and the tatonnenent processes provide
insights as to nmeans by which CVM subjects m ght be given
incentives for accurately revealing their preferences. The
requi renent of repetitive trials in |aboratory exoperinents
so that subjects learn what is in their interest, may inply
a correspondi ng need to provide sone sort of "learning"
mechani sm for subjects in applications of the CV/M In this
regard, the iterative bidding process descri bed above may
serve this purpose.




E. COVMPARI SON STUDI ES:  WHAT | S ACCURACY?

How accurate are val ues obtained from C/M studi es? Are
t hese val ues as accurate as val ues obtai ned from ot her
traditi onal approaches such as the travel cost nmethod (TCM
or the hedonic price nethod (HPM? Oobviously, if both the
CVM and, for exanple, the HPM give the sane value for the
sanme commodity under the sanme circunstances and if this can
be shown to be true when repeated for many environnental
commodities, and if the HPMis viewed as generating accurate
measures of value, then this would provide strong evi dence
for the relative accuracy of neasures derived with the CVM
In efforts to address these issues, the following |ine of
argunent is devel oped below. First, we consider how
"accuracy" mght be defined and consider the inplications of
one such definition -- Reference Accuracy -- for assessnents
of the CYM Secondly, criteria for accuracy are applied to
the CVMin a context where CVYM val ues are conpared with
correspondi ng val ues derived from nmarket-based studi es using
either the TCM or the HPM

1. Concepts Related to Accuracy. There are three concepts
related to criteria concerning "accuracy". First, the
traditional definition of scientific accuracy as seen in
statenments such as the "nmeasurenment is accurate to within

+50 percent of the neasure's value." Such a definition of
accuracy is essential, because estimates of accuracy which
econom sts have inplicitly enployed, such as the standard
error of a regression coefficient in a hedonic equation, do
not reflect the many possi ble sources of inaccuracy such as
i nproper choice of functional form sinultaneous-equation
bi as, or inappropriate assunptions on the distribution of
the di sturbance term etc. The only way to incorporate a
broader estimate of the total possible range of error is to
cat al ogue the docunented range of deviation in neasured

val ues for a particular technique. For exanple, Leaner, in
an article aptly entitled "Let's Take the Con Qut of
Econonetri cs" (Leaner, 1983) argues that the only way to
assess the true accuracy of econonetric estimates is to
performsensitivity analysis on such factors as choi ce of
functional form Sunm ng up denonstrated possi bl e sources
of error as a percent of estimated values then all ows
determ nation of an econom c equi val ent of "reference
accuracy".

Ref erence accuracy is defined as the |imt that errors
wi Il not exceed when the device is used under reference
operating conditions. In scientific applications the
"device" is a neasuring instrument such as a scal e used for
obt ai ni ng wei ght, whereas in econom cs the "device" would be



t he techni que used such as the CV™M TCM or HPM "Reference
operating conditions"” in scientific applications refers to
l[imts on the rel evant circunstances under which the
measurenent is taken, such as tenperature, atnospheric
pressure, etc. In econom c applications such as the CVM
limts also exist. For exanple, to maintain the

hypot hetical nature of the CVM and avoid strategic bias, the
t echni que possi bly should not be enployed for current
political issues where individuals perceive their answers
w Il influence i medi ate outcones (Rowe and Chestnut, 1983).

W will further specify reference operating conditions for
the CVWMin section F below, but note that on the basis of
t he di scussi ons above in section D, the techni que should use
W || ingness-to-pay as opposed to willingness-to-accept
measures of value and should not be applied to commodities
with which people have little or no experience in making
prior choices or which involve a high degree of uncertainty.

A second aspect of scientific accuracy, significant
digits, should be noted since it is often a point of
irritation when non-econom sts, especially natural
scientists, exam ne benefit estinmates produced by
econoni sts. An exanple will nmake the point clear. An
econoni st m ght report that the average bid in an
application of the CV/M was $11.41. The natural scientist
will respond that reporting the result in this way is
i nappropriate since four significant digits are used, which
does not reflect the accuracy of the measurenent nethod.
(Note that the standard deviation reported with the average
bid is not relevant for assessing accuracy since a |arge
standard deviation may result solely fromdifferent
i ndi vi dual s having different values (tastes) for the sane
public good and since a highly biased average bid may have a
smal | standard deviation.) Four alternative ways of
reporting the average bid used above as an exanpl e and the
inplied accuracy of each are as foll ows:

Number of Aver age I mpl i ed
Significant Digits Bi d Accur acy
4 $11. 41 +$. 005

3 $11. 4 +$. 05

3 $11. 4 +$. 05

2 $11 +$. 50

2 $11 £$. 50

1 $ 1 x 10 +$5. 00



Note that the inplied accuracy is one half of the val ue of
the last reported digit. Economc value estinmates are
al nost al ways reported as though they have at |east three
significant digits. W wll argue below that in fact, they
have a | evel of accuracy which inplies no nore than one
significant digit, i.e., an accuracy no better than about

+50% of t he measured val ue.

A third view of the accuracy of scientific nmeasurenents
relates to the “order of magnitude” of the estimate. For
exanple, a scientist may argue that the anmpbunt of CO gas
dissolved in the earth’s oceans (an inportant quantity in
estimating the likelihood that burning fossil fuels wll
alter the earth’s climate through the greenhouse effect) is
only known to within one order of nagnitude. Wat this
woul d inply for estimating the accuracy of economc
measurenents is shown on the vertical scale in Figure 1
which is logarithmc in that each unit of distance on the
scale, noving frombottomto top, represents a tenfold
i ncrease in magni tude. Thus, a hypothetical w llingness-to-
pay bid of $10 obtai ned using the CVM paynent card (or
check-of f) approach m ght be raised to $14 by applying
iterative bidding. |If a willingness-to-accept question were
to be used along with iterative bidding, this last bid would
likely be raised at |east by a factor of five, to $70. The
arrows position these exanple bids along the logarithmc
scale. Note how the $10 and $14 are cl ose together near the
$10 mark on the dollar scale — “of the sane order of
magni tude” — while the $70 bid is close to the $100 | evel on
this scale, an order of magnitude |arger than the previous
two bids. Thus, one might argue that the iterative and non-

iterative willingness-to-pay bids are “close” — of the sane
order of magnitude — while hypothetical wllingness-to-pay
and hypot hetical wllingness-to-accept-nmeasures are not

“close” and may differ by about one order of nagnitude.

Physi cal scientists and health scientists often argue that
“order of magnitude” estinmates are the best that can be nade
for conpl ex environnental processes at issue in many
benefit-cost studies. As a result, economsts may be in a
relatively confortable position if they can avoid errors as
| arge as one order of magnitude such as those inplied by the
di fference between hypothetical wllingness-to-pay and

Wi | Iingness-to-accept neasures of val ue.

2. Conparison Studies and The Accuracy of CVM Measures.
We now consider the inplications of the above-described
notions of scientific accuracy for val ues estinated by the
CVM and by market - based nethods. First, consider the CVM
The range of possible error for the CVM derived solely from
possi bl e bi ases may be roughly established as foll ows. Rowe
et al. (1980) report that, in examning the effect of




starting-point, vehicle, information and strategic bias,
only strategic bias did not have a significant effect on
bids. They conclude that the sum of starting-point, vehicle
and information bias can be as |l arge as 40% of the estinmated
val ue. One additional source of bias is relevant. Schul ze
et al. (1983) show that use of a paynent card to record
bids, results in bids as nuch as 40% | ower than use of
iterative bidding. Even though, based on the experinental
evidence of the |ast section, we reject hypothetical

W | lingness-to-accept neasures of value outright, the sum of
t he denonstrated possible biases is about 64% |n other

wor ds, an upper bound bid of $10 could be reduced to $6. 00
by the sumof the effects of starting-point, vehicle and
information bias and further reduced to $3.60 by using a
paynment card to collect bids. Averaging $10.00 and $3. 60
gives an exanple mdpoint bid of $6.80. If we report this

bid, $6.80, as having an accuracy of +50% the inplied range
woul d be $10.20 to $3.40, very close to the range inplied by
known potential biases in the C/M Thus, we concl ude that
given the current state of the arts, the CV/Mis not |ikely

to be nore accurate than +50% of the neasured val ue.

How accurate are the HPM and the TCM? Unfortunately,
detailed estimates of the possible errors associated with
t hese techni ques, which mght be jointly terned indirect
mar ket nmeasures of environnental values, are not readily
obt ai nabl e. Even though indirect nmarket techniques are
regarded by sone as yielding accurate, market-anal ogous
val ues, a large nunber of theoretical and econonetric issues
surrounds the estimation of willingness-to-pay using either
the HPM or the TCM as originally proposed by Rosen (1974)
and Cl awson (1959), respectively. For exanple, a possible
identification problemwhich may apply broadly to indirect
mar ket nmet hods has been anal yzed by Brown and Rosen (1982).
Addi tional Iy, sinmultaneous equation problens such as those
resulting fromthe supply of community public goods fromtax
revenues in property value studies may create difficulty for
the HPM A special problemexists with respect to
assunptions nmade concerning the value of tinme spent in
travel when willingness-to-pay estimtes are derived using
the TCM (see for exanple, Cesario, 1976). Al of these
probl ens indicate that obtaining willingness-to-pay for
envi ronnmental conmodities using indirect market nmethods is
nore difficult than estimating an ordi nary demand equati on
to obtain the value of a private good. However, we can show
that even estimation of ordinary demand equations is subject
to surprisingly large errors. Since no systenmatic study has
been done of the possible errors in indirect market methods,
we will assune that the errors in these nethods are at | east
as large as those which can be shown to exist for ordinary
demand estimati on.



Coursey and Nyqui st (1983) exam ne one of the possible
maj or sources of bias by applying a nunber of estimation
techni ques which allow for alternative assunpti ons about
residential distributions (including |east squares, |east
absol ute errors, Huber, Cauchy, exponential power and
Student’s t) in estimating demand equations for six
comodities in three different countries. Thus, 18 separate
demand equations were estimted using six different
procedures for each one. Strong evidence was found that the
assunption of normality on the disturbance terns was quite
generally viol ated and use of robust alternatives to
normal ity was appropriate. Further, estinmates of the
intercept, incone elasticity and own-price elasticities were
hi ghly sensitive to the choice of estimation technique.
Changes in estimated intercepts fromuse of different
techni ques varied from5%to 747% and exceeded 50% in 8 of
18 demand equations. Changes in estimted incone elasticity
across techniques varied from3%to 851% and exceeded 50% i n
5 of the 18 demand equations. Finally, changes in estinmated
price elasticities ranged from 14%to 183% across
techni ques, with a change greater than 50%in 12 of the 18
dermand equati ons.

A careful study of the sensitivity of indirect market
nmet hods to functional form included variables, sinmultaneous
equation bias, assunptions on the disturbance term etc.
woul d be highly desirable. However, the large errors
possible in estimating the paraneters of ordinary demand
equation may serve to suggest that indirect market nethods
also are likely to be accurate only to one significant
digit. Mre precisely, such nmeasures nmay have an accuracy

of no better than #50% of neasured val ues.

| f denonstrated errors in the CV/M and the two indirect
mar ket net hods, HPM and TCM are likely to limt accuracy to

no better than x50% of mneasured val ues, what are the
inplications for the conparison studies? If, for exanple,

t he neasured value for a particular commodity using the CVM
is $10.00 and the same comodity, under the sane
circunstances is valued at $28.00 using the TCM are the two
measures different? Many of the authors of the conparison
studi es woul d argue that these neasures ar not only

di fferent but that because the TCMis based on actual as
opposed to hypot hetical behavior, it nust be the correct
value. In contrast, we argue that these two exanpl e val ues
are not distinguishably different since the CVM val ue has a
range of at least $5 - $15 and the TCM val ue has a range of
at least $14 - $42 and these two ranges overl ap.

Table 1 presents a summary of the avail abl e conpari son
studi es which have used the HPM or TCM as the basis of
conparison for the CV/M Sone of the studies |listed nade



sone efforts to establish a range of values for the

val uati on met hods enpl oyed. However, none of the studies
took into account the full potential range of error for any
of the techniques. In fact, many of the studies nade no
attenpt to assess the accuracy of even one of the nethods
enpl oyed. Were a study did establish a partial range,
Table 1 reports alternative values. Chapter VI in Vol une
1.B reports on these studies in detail.

The nost striking aspect of the data in Table 1 is that
only in case (a) of the Desvousges, Smth, and MG vney
study is there a significant difference between val ues drawn
fromalternative techniques, using our criterion for

accuracy. |In other words, an assuned accuracy of =50%
I nplies that the CYM has only been shown to be different
fromindirect market nethods in one out of 15 possible
conpari sons presented in Table 1.

The reader nmay easily draw an incorrect conclusion at this
point. This result does not establish the accuracy of CVM
neasures for any particular commodity. Rather, it sinply
appears that values derived fromthe C/Mfall within the
range of “reference accuracy” (wthin the rather |arge error
bounds devel oped above) for those commodities where indirect
mar ket neasures can be obtained. In other words, these
results suggest that CVM val ues may be “accurate” in cases
wher e individual s have had sone opportunity to nake actua
previ ous choi ces over that commodity in a market franmeworKk.
These studi es do not denonstrate that people are capabl e of
provi di ng marketli ke values using the CV/Mfor commodities
whi ch are not already being traded, at least to alimted
degree, in existing markets; in this latter regard, exanples
i nclude such “commodities” as existence and option val ues
for preserving an environnmental asset over which people have
no experience in making prior choices. W wll examne this
argunment in greater detail bel ow.



F. ASSESSI NG THE CVM

1. A Suggested Franework. In considering the question as
to appropriate criteria against which to assess the accuracy
of nmeasures derived by the CV/W it is useful to recall the
rationale for our interest in the Method. As discussed
above, benefit-cost analysis is used in determning the
optimal levels for a public investnent. At a conceptua
| evel , applications of benefit-cost analysis nmay be viewed
as efforts to deduce market outcones that would obtain if
such investnents were nade under market conditions. @G ven
benefits and costs determ ned by market institutions, public
goods woul d be provided at |evels at which marginal benefits
equal margi nal costs.

O course, for nost pure public goods, particularly
envi ronnent al goods, market institutions do not exist. The
CVMis then used as a substitute for the “m ssing” nmarket;
it is used to sinulate the market in the sense of eliciting
revel ati ons of preferences (a wllingness-to-pay) anal ogous
to those which would have resulted under market conditions.
Li ke the market institution, the CYM nust then be viewed as
an “institution”. Thus, the general criterion against which
to assess the CVM becones clear: the extent to which the CVM
institution, and preference revelations drawn therein, is
conparable to the market institution and preference
revel ati ons drawn therein.

To make this general criterion operative for our purposes,
we need to bring together the issues reviewed above. Thus,
in what follows we develop the following Iine of argunent.
First, drawing fromwhat we know of market institutions and
fromlessons learned fromour literature review, we define
Ref erence Operating Conditions (ROC) that are rel evant for
the notion of “reference accuracy” which nay apply to val ues
derived fromthe CV institution vis-a-vis market
institutions. The ROC s are shown to inply limts on the
range of environnental goods to which application of the CVM
m ght yield “accurate” (wthin the reference accuracy
context) measures of value. 1In these terns, the rel evance
of the ROC's will be denonstrated inferentially by an appeal
to the results of Conparison Studies (discussed above in
section E) and the psychol ogi cal /econom c issues raised in
earlier discussions of “hypothetical bias” (discussed above
in section Q).

2. The Market, Reference Qperating Conditions and The CVM
In our society “the market” consists of many anorphous
“mar kets” which differ in such things as degrees of
organi zati on and the necessity for negotiation. Thus, as
observed by Kni ght,



“I'n economcs (a market) neans the whol e area,
often indefinitely defined, within which buyers
and sellers of a compbdity cone together and fix a
common price ... The wheat market is practically
the world the market for ... brick froma snal
factory nmay not extend beyond a few mles.”

(Kni ght, 1951, p. 68).

To consi der sone further exanples, the market for
groceries is relatively well organi zed and exchange i nvol ves
little if any negotiation. Towards the other end of the
spectrum the market for used furniture is |ess well
organi zed and exchange can, in sone settings (e.g., the flea
mar ket), invol ve considerabl e negotiation.

Al so of inportance for our consideration is the fact that
econom ¢ deductions drawn from*“the market” are conplicated
by the fact that conmmopdities traded in a market are often
het er ogeneous. Thus, Knight asks: “...is wheat is Paris the
sanme commodity as wheat in Chicago? ...is a physically
equi val ent ...can of peas with a | abel which is a guarantee
of quality effectively the sanme conmodity as if it had an
unknown name?” (p. 69) In terns of the efficacy of the
mar ket vis-a-vis fixing “a conmon price,” these conplexities
are substantively increased when dissinmlar cormodities are
jointly offered. An exanple m ght be a house; to paraphrase
Kni ght, are two physically equivalent (floor space, roons,
pai nt, appliances, etc) houses, one |ocated in nei ghborhood
A and one in nei ghborhood B, the sane compdities? Most
often, the answer is no, inasmuch as other “commodities” are
offered in joint supply with the house: crine rates,
gquality of schools, proximty to beaches, theaters, etc. -
and, possibly, environnmental (air) quality. Each of these
comodities, valued and desirable in their own right, are
obtained only in the housing “package.” Since one cannot, in
choosi ng a house, pick the crinme rate from one nei ghborhood,
t he school system of another and air quality fromstill
another, the inplicit market valuation of these comodities,
“attributes” of the house in a given neighborhood, will be
i nperfect nmeasures of “true” val ues associated with these
attri butes.

What ever the characteristic of any given market, one of
the nost inportant characteristics of the set of
interrelations involving the “...process of conpeting bids
and offers” which we call “the market” is its capacity to
generate high quality information at |ow cost.” (Heyne,
1983, p. 125) Thus, “...the nobst inportant single cause of
exceptions to (market laws) ...is found in the condition:
peopl e do not know the facts.” (Knight, 1951, p. 69) The
better organi zed the market, the better people will “know
the facts.” 1In these regards, prices provide val uabl e



information and “...the nore such prices there are, the nore
clearly and precisely they are stated and the nore w dely
they are known, the greater will be the range of
opportunities available to people.” (Heyne, 1983, P. 125).

Thus, key “reference operating conditions” (ROC s)
relevant for the market institution are: (I) the process of
conpeting bids and offers which generates information in the
form of experience and famlarity wwth conmmodities as well
as with the valuation process, and (ii) incentives for an
i ndividual to acquire and “process” information inposed by
his or her limted inconme juxtaposed with a nore or | ess
strong desire to nmaxi m ze satisfaction

The i nportance of the ROC s descri bed above is exenplified
i n experinmental econom cs wherein efforts are necessarily
made to sinulate these conditions in the |aboratory setting.
Thus, in experinmental econom cs, subjects offer bids within
a well-defined informati on context which allows themto
calculate their net (nonetary) gains; noreover, repetitive
trials are used to provide subjects with the opportunity to
| earn maxim zing strategies. Results from experinenta
econom cs in general point to the inportance of market-Iike
i ncentive structures and the trial -feedback-1earni ng process
in any effort to formincentive-conpatible institutions and,
nore inportantly, to elicit true, market-1ike preference
revel ations. Fromthe above and fromour earlier
di scussions, we tentatively suggest the follow ng ROC s as
being relevant for state of the art applications of the CVM

(1) subjects nust understand, be famliar with, the
comodity to be val ued.

(2) subjects nust have had (or be allowed to obtain) prior
val uati on and choi ce experience with respect to consunption
| evel s of the commuodity.

(3) there nust be little uncertainty.
(4) WP, not WIA, neasures nust elicited.

ROC' s 1 and 2 derive directly fromthe market institution
(which provides high quality information at | ow cost).
Moreover, in terms of ROC 1, results from psychol ogi cal
research (section C above) point to distortions in decision
processes (fram ng biases, etc.) that arise when individuals
are unfam liar with decision contexts. Regarding ROC 2,
results from experinmental econonics enphasize the inportance
of iterative trials which serve to provide subjects with
val uati on and choi ce experience -subjects nust “learn”
maxi m zing strategies. ROC 3 derives directly fromresearch
i n psychol ogy and experinental econom cs: under conditions
of uncertainty, valuation decisions nay be subject to
distortions resulting fromthe use of a wi de range of



heuristic devices. Finally, as discussed above in section
D, WIA neasures are generally found to be highly distorted
vVis-a-vis “true” valuations possibly as a result,
psychol ogi sts m ght argue, of cognitive di ssonance.

A major state-of-the-arts problemis that we know little
about the errors associated with violations of the Reference
Operating Conditions. Received research results suggest that
if WIA neasures are used rather than WIP neasures, the WA
measure may be five or nore tinmes larger than WIP. In terns
of ROC s 1-3, however, we lack the data that would all ow us
to quantify Reference Accuracy. As noted above, results
from psychol ogi cal and experinental econonm cs research tel
us only in qualitative terns that distortions — errors —
will result when these ROC s are unsati sfi ed.

In Table 2, data are given concerning the extent to which
ROC s were satisfied in selected applications of the CVM
t hese applications are described in considerable detail in
Volunme 1.B's Chapters IIl and VI. Thus, in Brookshire et
al.’” s study of air quality in Los Angel es, subjects may
wel | have been famliar with the commodity “snog”. Wth
average turn-over of housing in the L.A area of 3-5 years
(in the late 1970's) subjects generally can be assuned to be
know edgeabl e of the air quality attribute as it relates to
housi ng and housi ng costs (advertisenents for housing in the
L. A newspaper will many tinmes include a description of air
quality), in which case subjects may be thought to have had
general experience in value choices with respect to
“consunption levels” of the compdity (inproved air
quality). Uncertainty played a negligible role in the CVM
application and WIP neasures were elicited. Anal ogous
argunents apply to the study of nunicipal infrastructure by
Cumm ngs et al.

VWhat of the CVM studies presented in Table 2 which do not
satisfy one or nore of the ROC "s, particularly ROC s 1-3
about which we know little in ternms of Reference Accuracy
(e.g., the study designed to derive existence and option
value for visibility in the Gand Canyon by Schul ze et al.
and Burness et al.’s toxic waste study)? In such cases we
can say no nore than that there exists no positive evidence
t hat woul d support the accuracy of such neasures vis-a-vis
mar ket or market-related values. It nust be said that
negati ve evidence in this regard does exist. Oder of
magni tude differences between initial valuations and
val uations derived after prior experience (fromiterative
trials) with choice nmechani sns, are suggested by research in
experinmental econom cs. Research in psychology has firmy
established the distortions in choices which attend deci sion
environnents characterized by uncertainty and unfam i ar
| ear ni ng/ deci sion contexts. In short, we can neither



confirmnor deny the accuracy of CVM val ues derived in
applications which do not satisfy the ROC s. G ven the
present state of the art, however, avail abl e evidence

suggests that such neasures nmay be seriously distorted.

3. Final Remarks. 1In closing, the authors recognize
that, while an assessnent franmework based on Reference
Accuracy and the resulting Reference Operating Conditios may
in formparallel objective frameworks for assessing accuracy
in other sciences, it may fall well short of “objectivity”
vis-a-vis assessnments of the CVM This follows fromthe
obvious fact that while the ROC s per se may be objectively
deduced from market institutions, their application to
assessnments of a CVM study may generally be subjective. For
exanpl e, one may ask: what degree of “famliarity” with a
comodity is required to satisfy ROC 1; how nuch val ue and
choi ce experience (or how many repetitive trials) are
required to satisfy ROC 2; and how nmuch uncertainty is
“little uncertainty” (ROC 3)? In response to these questions
our know edge of markets and | essons drawn from experi nental
econom cs and psychol ogical research tell us little nore
than that in noving frompure public goods to comobn narket
goods, we can expect sonething of a continuumin neeting
ROC s, as exenplified in Figure 2. Thus, in noving from
exi stence values for the G and Canyon to a hanburger, we
expect individuals to be increasingly famliar with the
“commodity” and to have had nore nunerous market-rel ated
experiences; as we nove along this conti nuum uncertainty as
to outcones of transactions and the potential for problens
related to cognition is reduced.

In efforts to deal with these issues, the state of the
arts is one wherein we can sinply say that evidence exists
whi ch supports the proposition that indirect market
experience wwth a coomodity may serve to satisfy the ROC s:
when the environnmental good is a distinct attribute of a
mar ket -rel ated good (water quality in a tine/travel cost
recreation trip or air quality as an attribute of housing
| ocations/costs), experience and famliarity with the market
good seemngly spills over to the individuals ability to
value the attribute. Thus, while not totally answering the
“what degree” and “how nmuch” questions regardi ng the
sati sfaction of the ROC s; conparison studi es nay suggest
cl asses of environnmental /public goods which may be taken a
priori as those which would satisfy the ROC s for the
Conti ngent Val uati on Met hod.



G THE ASSESSMENT CONFERENCE: FORMULATI NG FI NAL
CONCLUSI ONS CONCERNI NG THE STATE OF THE ARTS OF THE
AW

The preceedi ng sections reviewed in Part | of Volune |.B
whi ch includes results fromthe authors’ review of the
literature and their efforts to suggest tentative, pre-
Conference conclusions as to the state of the arts of the
CYM This work was critically reviewed in papers presented
at the Conference by Professors Bishop, Freeman, (V. Kerry)
Smth and Randall as well as by the Revi ew Panel consisting
of Professors Arrow, Kahneman, Rosen and (Vernon) Smth.
Witten comrents concerning our Part | (of Volunme |.B) work
were al so provided by RC. Mtchell and R T. Carson
(Resources for the Future). Gven the pointed rel evance of
Mtchell and Carsons’ discussions of Part |, the coments
are included in the Appendix to Part |I.B s Chapter XiII.

In the sections that follow, attention is focused on our
“final” conclusions concerning the state of the arts of the
CYM  Such concl usions draw from di scussi ons and
i nt erchanges which took place at the Assessnent Conference.
Qur final conclusions thus are a result fromthe
intell ectual assessnment process wherein constructive
critical interchange between scholars is used to nold
concl usi ons which hopefully reflect sonme degree of
consensus. State of the arts concl usions regarding the CVM
are devel oped below in the follow ng manner. In Section H
attention is focused on the weight of structural bias in the
CVYM  bi ases which have been argued to result from such
things as starting points, choice of paynent vehicles,
strategi c behavior and information. Section | considers an
i ssue that has | ong been considered as being of central
i nportance for assessnents of the CV/M the potential for
hypot hetical bias in CVYM neasures of value. 1In Section J we
re-consider the question of primary inportance for our state
of the arts assessnment of the CVW how does one eval uate
the accuracy of CVM neasures? These di scussions are brought
together in Section K wherein we consider the bottomline:
What is the state of the arts for the CVM? Qur review of
Volunme |.B's Part Il concludes with Section L wherein we
define critical issues for future research with the CVM™M In
each of the follow ng sections, references to Chapters -
Chapters | through XIl — refer to Chapters in Volune |.B.




H.  STRUCTURAL BI ASES |IN THE CVM

Four structural types of bias in value neasures derived
with the CVM were given particular attention in Part | of
Vol unme |1.B and were of particular concern at the Assessnent
Conference. These potential biases, discussed in turn
bel ow, are: strategic bias, starting point bias, information
bi as and vehi cl e bi as.

1. Strategic Bias. In general, the views of Conference
partici pants concerning strategic bias in CYM nmeasures
paral |l el those devel oped in Chapter V. Freeman notes the
absence of strong enpirical evidence for free-riding
behavi or, which in his view suggests that individuals wll
not behave strategically in purely hypothetical or
contingent market settings — a point of view seconded by
Rosen. Professor Arrow finds neither theoretical argunents
nor enpirical evidence conpelling in terns of strategic
behavi or by CVM subj ects.

Bot h Freenman and Rosen enphasi ze, however, the potenti al
dependence of the “no strategic bias” conclusion on the fact
that, within hypothetical settings, subjects in the C/VM
study are not offered obvious opportunities to manipul ate
outcones; i.e., as noted in Chapter V, the potential for
strategic bias is less, the nore hypothetical the valuation
process in the CVM Such dependence, if it exists, raises
two rel ated problens, however. First, and nost obviously, a
trade-off is suggested between strategic bias and
hypot hetical biases — this issue will be discussed in detai
below in Section |I. Secondly, a nunmber of researchers are
currently advocating alternative structures for the CVM
wherein enphasis is placed on the subject’s perception that
hi s/ her response will influence policy. Thus, Randall’s
t heoretical nodel (Chapter VIII) is based on the assunption
that subjects believe that the results of the valuation
exercise wll influence policy; within this framework, the
“penalty” for a non-preference-researched response is argued
to be that the subjects’ opportunity to influence policy is
wasted or m sused. Such focus on influencing policy, as
noted by Randall, is suggestive of referendum fornmats;

i ndeed, Kahneman views the CV/Mas it stands as effectively
simulating a referendum Carson and Mtchell (Appendix)

| ook to referendumformats — political markets — as an
alternative framework for the CVM and as a neans for
identifying “reference operating conditions” relevant for
assessi ng the accuracy of CVM neasures (Appendix, part 4).

Ceteris paribus, the use of referendumtype formats as a
means to investigate hypothetical bias nmay be questioned on
the grounds that the nore real is one’s perception of the




rel evance of his/her responses in ternms of influencing
policy, the greater is the potential for strategic bias
(see, in Chapter Xll, Rosen’s “personal conputer” anal ogy).
It is not clear that such is the case, however. As inplied
by Carson and Mtchell, couching the CV/M wi thin the context
of a referendumnmay in fact anount to the adaptation of the
CYMto an institution which differs markedly fromthe market
institution which common applications of the CV/Mattenpt to
simulate. The possibility of tying the CV/Mto alternative
institutions (vis-a-vis the market institution) is an
interesting and potentially inportant point and is
considered in sone detail belowin Section F.

2. Starting Point Bias. In Chapter IIl we noted that when
the CVM val uation process is initiated by the interviewers’
question: “Wuld you be willing to pay $X,” post-biddi ng
val uations tended to cluster around $X

The dependence of CVMvalues on the initial or “starting

poi nt” val ue of $X was described as a “starting point bias.”
We noted enpirical evidence supporting the existence of such
bi ases — Carson and Mtchell (Appendix, section 2.a) suggest
still stronger evidence for such biases and argue that

st udi es suggesting the absence of such biases nmay be flawed
by the | ow power of tests used to exam ne hypot heses
concerning starting point bias. At |east two nethods have
been suggested for elimnating/mtigating starting point

bi as: the use of a paynent card (c.f. Chapter 111), and
Freeman’ s naval gunfire anal ogy of “bracket and hal ving”
(Chapter X).

Prof essor Kahneman (Chapter Xl I) proposes quite a
different context for treating and interpreting starting
poi nt bias. Kahneman suggests that the finding of starting
point bias is indicative of a CV/M “commodity” for which
subj ects are unable to answer val uati on questions. For sone
types of comodities, |ack of experience or famliarity with
the comodity results in subjects’ having great difficulty
in putting dollar values on the commpdity — subjects are not
“hi ding” anything fromthe interviewer nor are they
attenpting to be clever, they sinply do not know how to
answer the valuation question in a nmeaningful way. Thus,
rat her than adopting nmeans to elimnate starting point
bi ases, Kahneman seeningly views neans to identify the
exi stence of such biases as an inportant part of the study
design: the presence of such biases indicates that subjects
are too ignorant of the commobdity to be able to value it
nmeani ngfully, in which case the CVM should not be applied to
the comodity in question. Kahneman offers further “sad
news” (XIl. C: wuse of a paynent card does not elimnate
t he probl eminasmuch as val ue ranges on the bidding card



provide the potential for “entering biases” (indications of
“reasonabl e” responses).

When starting points are used in CVM studies, we concur
with Carson and Mtchell that the evidence suggesting
starting point biases is indeed conpelling. Wile, as is
di scussed in Section |, Kahnemans’ concern that a subjects’
| ack of experience/famliarity with a particul ar
envi ronnental good may result in his/her having difficulty
in placing nonetary val ues on the good — indeed,
“famliarity, and/or experience is an ROC in Chapter VI -
recei ved enpirical evidence does not seemto support the
notion that such difficulties are nmade manifest by starting
poi nt biases. Followng Mtchell and Carson’s suggestions
(Appendi x), higher powered tests for such biases nmay well
result in starting point biases showing up in CVM studies
i nvol ving commodities with which subjects are reasonably
famliar — see the seven studies wherein derived CVM val ues
are shown to conpare favorably with val ues derived from
i ndi rect market nethods (Table 6.12 in Volune |.B). Thus, we
woul d argue that starting point bias may well reflect other
phenonena, e.g., the subjects’ interpretation of starting
points as indicative of actual costs for a proposed
envi ronnental inprovenent. Mrreover, it wo | d appear that
paynment cards can be structured so as to elimnate the
potential for the “entering biases” of concern to Professor
Kahneman. Thus, while an issue of concern, the authors
conclude that starting point problens should be anenable to
control through care in the design of the CVM paynent card.

3. Information Bias. In Chapters IIl and V, the authors
pointed to the confusion that one finds in the literature as
to the substance of what is referred to as “information
bias;” at the heart of this confusion is the failure on the
part of many witers to distinguish between effects on CVM
valuations arising fromthe subject’s exposure to nore
information (“nmore” in quantitative and/or qualitative
ternms) regarding the commopdity or val uation process as
opposed to the subjects exposure to different information —
“different” in the sense that two sets of information inply
two different market (valuation) structures or two different
comodi ties.

Randal | (Chapter VIII) suggests that such confusion is
elimnated as follows. Rational subjects base their
conti ngent market decision on (1) the value of the comodity
offered; (ii) the rule by which the agency decides to
provide or not to provide the comobdity; and (iii) the rule
that determ nes the paynent to be exacted fromthe subject.
Since, according to Randall, only (I) is relevant for
val ui ng nonrival goods, the pertinent question is: do (ii)
and (iii) encourage accurate reporting of (1)? In this



vein, Randall argues that different information which
affects (ii) or (iii) should affect reported neasures of
wi | lingness to pay. Such changes in information then result

in effects on WIP neasures that are expected a priori. Such
effects, therefore, are not biases. In this manner, Randal

rejects the notion of “information bias.”

Rel ated to Randall’s point (iii) — as well as to (ii) —is
t he design question as to whether or not a subject in the
CVM shoul d be given information concerning bids by other
subjects. Arrow argues that such information should not be
given due to the potential effect of this information in
eliciting strategic behavior. Moreover, Arrow views such
“second hand” information as possibly |eading to biases
resulting from subjects’ dependence on nore inforned
judgnents of others, as inplied by their bids. Freeman
argues that such information could lead, in effect, to a
formof starting point bias. Al ong a slightly different
i ne, Kahneman sees information concerning (iii) as an
integral part of the valuation process — any one

individuals” “true” willingness to pay is inextricably
related to what all other individuals are paying for the
comodity in question, i.e., Kahneman inplicitly rejects the

econom sts’ commonl y-used assunption of independent utility
functions.

However, Randall’s argunents concerning (1) - (iii)
address only one part of the sources of information of
concern in Chapter V: changes in information affecting
val ue structures and/or commodities; his argunents do not
seemto speak directly to the rel ationship between reported
val uations and the quantity/quality of descriptive
i nformati on concerning the commodity. |In these regards, it
woul d seemthat in cases where systematic differences in
val uations are associated with changes in the quantity or
quality of information describing the CVM commodity, the
inplied “bias” may well be attributable to difficulties in
“information processing” described in Chapter V. Arrow
points to the difficulties in balancing the potenti al
benefits of providing subjects with descriptive information
with the subject’s difficulties in processing that
information. Freenman sees such biases as positive vis-a-vis
assessnments of the CVYMinasnmuch as they may be interpreted
as indicative of subjects’ approaching the val uation process
in a neaningful way; i.e., subjects use information provided
to form perceptions of the CVM comodity and base their
val uation responses on that information.

Thus, in terns of information which has the effect of
altering the nature of the CVM commodity, rules for

provi ding the commodity and/or rules which determ ne actual
paynment, we would concur with Randall’s judgnment that one



woul d expect such changes to alter bids, in which case a
bias per se is not inplied. On the related subject
concerning a subject’s exposure to bids offered by other
subjects, we find the argunent that such information may
result in undesireable biases conpelling; in this regard, we
note that, while a substantive issue which perhaps warrants
future inquiry, Kahneman's rejection of the assunption of

i ndependent utility functions weakens results fromvirtually
all benefit assessnent nethods. Finally, in terns of biases
which may result fromdifferent | evels of purely descriptive
information given to CVM subj ects, two concl udi ng
observations appear salient. First, an integral part of
pre-tests of questionnaires nust be the effort to bal ance
the subject’s need for information with his/her general
capacity to absorb — process — the information. Secondly,
as suggested by Freeman, one nust avoid interpretative
generalizations of CV/Mresults to environnental changes

ot her than those specifically described in the CVM

i nstrumnent.

4. Vehicle Bias. Conference participants, particularly
Prof essors Arrow, Kahneman and Randal |, took sharp issue
with Chapter V' s discussion of vehicle bias. The essence of
our discussions of vehicle bias in Chapter Vis reflected in
Freeman’s (Chapter X) statenent of the vehicle bias problem
our inability to determ ne which paynent vehicle, if any,
provi des “true” (unbi ased) val ues and whi ch paynment vehicles
| ead to biased values. Arrow, Kahneman and Randal | argue
that the search for an unbi ased paynent vehicle is m sgui ded
— “biases” are not inplied by systematic variations in
of fered val ues and paynent vehi cl es.

The essence of Arrow and Kahneman' s argunent (see
Kahneman’ s ROC Nunber Seven in Chapter Xl1.C) is that the
soci al arrangenents by which paynents are to be nmade — the

paynment vehicle — is an integral part of the CVM comodity
per se, i.e., one cannot separate the value of the comodity

fromthe procedures by which the commodity is provided and
paynment is made. O course, this is Randall’s argunment (iii)
concerning information bias which was di scussed above. In
this regard, Kahneman rejects the notion that val ues based
on one set of “social arrangenents” may be transferred to a
different set; Arrow sees differing preferences — and
therefore values -related to purchases via use pernmts,
general taxation and/or general price effects, as rational.
Thus, Arrow suggests that WP depends on the structure of
“P.

These argunents are surely conpelling and have i nportant
inplications for the design of and interpretation of results
fromthe CVWW  First, follow ng Kahneman (Chapter Xl 1.C)
reflecting the fact that our commodity is not a narket



comodity, but a commodity which can only result from soci al
action (governnent intervention), the CV/M s node of paynent
is selected on the basis of realism— what paynent vehicle
woul d nost |ikely be enployed, in fact, if the comobdity
were to be provided? Secondly, paralleling Freeman’s
interpretative limtations related to infornmation bias, we
explicitly acknow edge, w thout apol ogy, the potenti al
dependence of obtained val uations on the adopted paynent
vehi cl e.

5. Conclusions. In terns of the potential structural
bi ases in CYM val ues which this Section addressed, the
current state of the arts in the CV/M nay be descri bed as
follows. First, all else equal, strategic bias does not
appear to be a major problemin applications of the nethod.
Two caveats are relevant for this conclusion, however.
Interactive information concerning other subjects’ val ues,
as mght attend efforts to bring standard CVM practi ces
together wth experinental techniques, may introduce
incentives for strategic behavior. Further, efforts to
reduce the potential for hypothetical bias (discussed bel ow)
in the CVWM a la Randall’s proposed dependence on a
subject’s belief that his/her response will actually affect
public policy, may invite strategi c behavior in applications
of the CVM which rely on market institutions — the
inplications of structuring the CVMin alternative
institutions are discussed below in Section L.

Secondly, the authors submt that the use of carefully
structured paynent cards can effectively mtigate starting
point bias in applications of the CYMinvol ving commodities
wi th which subjects have had sone degree of market-rel ated
experience — where subjects are reasonably “famliar” with
the comodity. For other commobdities, Kahneman’s concern
wth starting point bias — with or without a paynent card -
may be wel | -founded, but it is unclear to the authors how
one woul d di stingui sh between anchoring-sorts of biases in
t hese cases and biases attributable to the nyriad
hypot hetical -rel ated i ssues concerni ng deci si on- maki ng under
uncertainty, attitude/behavior and others which arise when
i ndi viduals begin at the bottomof a | earning curve rel evant
to an environnental commodity.

Thirdly, the “information bias” rubric seens to serve no
useful purpose for assessnents of the CV™M indeed, it may be
counterproductive. In terns of the quantity/quality of
descriptive information concerning the CVM commodity, it
seens reasonable to expect that pre-tests of questionnaires
can be used to balance information needs with information
processi ng capacities for “appropriate” commodities. Once
again, the famliarity issue arises as does the rel evance of
the authors’ suggested ROC's. |In the case of unfamliar



goods, in the authors’ mnds, it appears sangui ne to expect
t hat processing capacities can be balanced wth the bul k of
information that mght be required to elicit reasonably

i nformed val uati ons from subj ects.

Finally, in terns of information concerning rules
pertaining to the provision of the commodity and/or to
paynment, we see little to distinguish these information
“bi ases” fromthose considered under the rubric of “vehicle
bias.” In these regards, we consider the state of the arts
as one wherein the notion of vehicle bias, broadly defined,
is wthout substance. One acknow edges that such rules are
an integral part of the valuation process. Values derived
via the CVM are then interpreted as sinply applying to the
specific comopdity described in the questionnaire, provided
under the “social arrangenent” (rules for provision and
paynment vehicle) described in the questionnaire. In this
context, one views with equanimty the rational fact that
di fferent paynent/provision institutions — soci al
arrangenents — may result in different val uations.



| . HYPOTHETI CAL BI ASES IN THE CVM

The i ssues associated with hypothetical bias, and the
i nplications of such biases, served as a source of
i nteresting exchanges at the Assessnment Conference.
Ref |l ecting sone degree of concensus anong conference
participants, the major issues related to hypothetical bias,
as they are relevant to our state of the arts assessnent of
the CVM are: the preference research issue(s); the
conparability of WTIA and WIP neasures; and the attitude v.
i nt ended behavi or issue. Those issues are considered in the
di scussions that follow

1. Preference Research Issues. Under the rubric of
“preference research” devel oped in Chapter V, three distinct
lines of argument can be discerned fromthe Conference
papers and di scussions: the role of incentives for accurate
val uations; the inportance of a subject’s
famliarity/ experience with the CVM commodity; and the
(related) | earning issue.

(a) Incentives and accurate valuations. In Chapter V.B,
argunents by Freeman (1979) and by Feenburg and MI1ls (1981)
concerning the lack of incentives for “accurate” val uation
responses in the CVMwere distilled into a hypothesis of the
form valuations with actual paynent equal valuations
wi t hout actual paynment (i.e. with hypothetical paynent).
Underlying this hypothesis was Freeman’ s notion that, since
i ndi viduals suffer no utility loss frominaccurate responses
to CYM val uation questions, they lack incentives to engage
in the nental effort (and consunption of tine) required to
research preferences and fornul ate neani ngful eval uations.
Qur review and interpretation of the literature related to
t he above hypothesis -primarily the works by Bohm (1972),

Bi shop and Heberlein (1979), Coursey et al. (1983) and
Slovic (1969) — resulted in our conclusion that results from
research to date belie the above stated hypothesis, i.e.,
substantive differences in values result when real and

hypot heti cal paynents are involved. Cbviously, the
inplications of this conclusion would not bode well for the
CYM If hypothetical paynent does not provide incentives
for accurate responses in the CV and absent neans for
quantifying such biases, the viability of the nethod may be
seriously questioned.

Mtchell and Carson (Appendi x) take sharp issue with our
concl usion. Based on their reworking of data used by Bohm
and by Bi shop and Heberlein, they find that results from
t hese wor ks concerni ng actual / hypot heti cal paynment are much
weaker than those reported in the authors’ original papers.




In turn, however, we should note Bishop and Heberlein's
critiques of Mtchell and Carson’s reworking of their data,
given in Chapter | X Mreover, Mtchell and Carson chall enge
the rel evance of results fromthe Coursey et al. study

i nasmuch as the study’'s focus is on WIP-WA di fferences, and
results related to actual/hypothetical paynent differences

are sinply inferential. Finally, referring to the
literature in cognitive psychol ogy, their discussions wth
Sl ovic suggest that, first the general literature on this

topi ¢ shows equivocal findings; and second, that results
fromSlovic’s 1969 study do not strongly support the
sweepi ng conclusion offered by us in Chapter V.

O course, Mtchell and Carson do not argue that
hypot heti cal paynent does not result in bias; rather they
argue that the question remains open. Arrow seem ngly agrees
that the question is open. He argues (Chapter Xl 1-B) that
in the pseudo-reality of the CV/™M well-structured
guestionnaires which create real-1ike markets may well be
capabl e of generating real-like results. Randall (Chapter
VIIl) offers a stronger argunent: notw thstanding
hypot heti cal paynent, incentives for a subject to research
preferences and fornul ate accurate val uati on responses are
provi ded by the subjects’ concern with foregoing an
opportunity to influence policy — we have noted above the
potential conflict between this position of Randall’s and
the strategic bias issue noted by Arrow, Freeman and Rosen.
Perhaps still stronger in these regards are results from
| aborat ory experinments conducted at the University of
Arizona reported by Vernon Smth (Chapter Xl1-E). Based on
t hese experinents, Smth concludes that interrogated WP/ WA
val ues (corresponding to hypot hetical paynent/conpensati on)
were found to be better predictors of post-trading
equi libriumvalues for prices than a priori predictions from
expected utility theory. Mreover, while pre-trade
predi ctions of trading volunes were typically inaccurate,
Smth notes that predicted (hypothetical) valuations were
generally close (around 95% to actual market-clearing
prices.

There remain, however, the results of Bishop and
Heberlein's recently conpleted study of Sandhill deer
hunting permts (Chapter IX). As in their early goose-
hunting permt study, Bishop and Heberlein find significant
di fferences between bids involving cash and hypot heti cal
paynments in all of their WA experinents (Table 9.2 in
Volunme 1.B) and in three of the four auction formats used in
their WIP experinents (Table 9.3 in Volune |1.B). Based on
t hese findings, Bishop and Heberl ein conclude that the
evidence for bias related to hypothetical paynent is rather
convincing. Moreover, they argue, no matter how closely the



Ref erence Operating Conditions are net, hypothetical bias
(attributable to hypothetical paynment) wll remain.

Bi shop and Heberlein’ s conclusions, as well as the results
fromtheir inpressive Sandhill study, are not readily
dism ssed. No matter how weakened by Mtchell and Carson’s
anal ysis, there exist research results from several studies
(reviewed in Chapter V) supportive of those offered by
Bi shop and Heberlein. But there exists a great deal of
evi dence whi ch chal |l enges the wei ght of Bi shop and
Heberlein’s conclusions. 1In this regard, we note the above-
cited observations by Mtchell and Carson and by Arrow, as
wel |l as, partcularly, the experinental results reported by
Vernon Smth. Mreover, results from Chapter VI’'s anal yses
of seventeen conparison studi es denonstrates remarkable (in
our view) consonance between val ues derived with the CVYM and
val ues derived fromindirect market nethods — a degree of
consonance which is, at worst, inconsistent with the ful
wei ght of Bishop and Heberlein s conclusions, particularly
as their conclusions refer to conmodities which to sone
extent satisfy our ROC's. Simliarly, these denonstrations
argue agai nst the strong concl usion suggested by us in
Chapter V.

In offering, then, a state of the arts concl usion
concerning the incentives issue generally, and biases
attributable to hypothetical paynent particularly, the
aut hors feel conpelled to soften their conclusions in
Chapter V and to concur in principle with Mtchell and
Carson: at worst, evidence fromresearch to date provides
equi vocal results concerning the hypothetical paynent issue;
at best, for public goods which satisfy the ROC s, evidence
from conparative and experinmental studies suggests that
m ni mal biases in CVYM neasures may result from hypothetica
payment .

(b). Famliarity/experience as a prerequisite for CVM
commodities. A second preference research i ssue devel oped in
Chapter V concerns the extent to which subjects in the CvM
i nterview can place neani ngful values on commobdities with
which they are unfamliar — they have no experience in
tradi ng/val uing the cormodity in question. Hypotheses
related to this issue devel oped by the authors in Chapter V
focused on tinme and information requirenments by subjects if
they were to research preferences in a neaningful way to the
end of formulating accurate val uation responses. |In our
search for research results relating to these hypot heses,
myri ad probl ens associated with such things as cognitive
di ssonance, nental accounts, information processing — nore
general ly, bounded rationality — we were conpelled to
conclude that results fromthe received literature offered
little that would support the notion that subjects, during




the relatively brief period of the CV/Minterview, could
define their preferences for a new, unfamliar commodity in
any neani ngful way — thus, our use of ROC s 1 and 2

devel oped in Chapter Vi.

The famliarity issue, and our requirenent for
experience/famliarity with CV/M commodities as a Reference
Operating Condition, was the subject of considerable
controversy at the Assessnent Conference. Freeman (Chapter
X) essentially accepted the famliarity/experience issue as
bei ng on equal footing with the hypotheti cal
paynment/incentive issue as a potential source of bias in CVM
measures, and expanded the famliarity argunent in the
followng way. 1In contrast to conventional theory, Freeman
argues that individuals have nore accurate know edge of
their preference orderings in the nei ghborhood of those
consunption bundles that they have actually experienced. In
i nstances where individuals are noved into unfamliar
regions of their preference orderings, accurate preference
orderings — and therefore accurate valuations — wll result
only after the individual can learn (via trial and error
experiences) about this “new’ region of consunption bundl es.
Thus, if the CY/Minvolves small changes around nei ghborhoods
of experienced consunption bundles (the individual is,
therefore, sonmewhat famliar wwth the commodity), val uation
responses wll be nore accurate than for CVM studies
i nvol vi ng changes (or new conmodities) which nove
individuals to regions of preference orderings with which
t he subj ect has no experience.

V. Kerry Smth acknow edges the potential inportance of
the famliarity issue, but takes the argunent al ong two
sonewhat different lines. First he argues that the rel evant
state of the arts is one wherein we can say little,
qualitatively or quantitatively, about the inplications of
the famliarity probleminasnuch as we have no nodel of how
i ndi vi dual s behave/respond in the CV/M m|lieu; he notes Hoehn
and Randal|l’s (1984) interesting beginning in this regard,
to which we would add the | ogi c suggested by Freenman
(Chapter X). Secondly, and sonmewhat curiously, Smth argues
that, in accepting the ROC s which require that subjects be
famliar with the CV/M comodity and its (at |east) indirect
mar ket exchange, we require that the subject’s choice
experience is the equival ent of his/her know edge of the
features (outcones) of the inplicit market; i.e., such CVM
studies elicit the subjects’ perception/estimation of
i nplied market outcones for hypothetical changes rather than
the subject’s personal valuation of the comuodity.

V. Kerry Smith's latter point warrants a closer |ook. |If
the CVM commodity was a | oaf of bread, the subject’s
know edge of market outcones (the price that bread conmands




in the supermarket) would surely be reflected in the
subject’s bid. But the famliarity requirenent for public
goods is not this strong, nor is the requirenment for
indirect market experience. In Chapter VI's exanple of air
quality in Los Angeles, satisfaction of the famliarity ROC
was argued on the grounds that subjects were (lI) aware of
(famliar with) air quality differences in various areas in
the basin , and (ii) that equivalent houses in areas with
better air qualities would cost “nore.” Individuals my
have rough i deas of how much nore beach-si de honmes cost than
t he housing counterpart in Pasadena, but it would be heroic
to assunme their access to hedonic nmeasures which attribute
values to the nyriad attributes of the beach-side house
(proximty to beach, crinme rates, etc., and air quality).
Faced with the question: “Living in Pasadena, what woul d
you pay for (beach-side) levels of air quality?”, a basis
for the subject’s calculation of a market solution a la
Smith is not readily apparent. Thus, while Smith's call for
nodel i ng efforts concerning individual behavior wthin the
setting of the CVWis (and was, at the Conference) well -
received, his assertion that CVM applications for
comodities satisfying the famliarity ROC s inply the
generation of inplicit market outcones, rather than an
individual’s revelation of preferences, is not (to the

aut hors’ m nds) convi nci ng.

Kahneman argues that the requirenent of famliarity does
not go far enough in terns of inposing limts on
applications of the CV/M which may lead to a prior
expectations of reasonably accurate responses. |In Chapter
VI, the authors, in describing the inplications of the
ROC s, noted that the ROC s precluded the derivaton of val ue
estimates for unfamliar, and uncertain, commodities, such
as those related to option, preservation and bequeat hnent
val ues. Kahneman suggests the use of a distinct ROC which
precl udes the application of the C/Mfor deriving any val ue
wi th ideol ogical content — i.e., only user values should be
the subject of CYMapplications. |In support of his
argunent, Kahneman draws on the notion of “synbolic (or
i ncoherent) demand.” Synbolic demand reflects an
i ndi vidual s hierarchy of val ues which, Kahneman argues,
must inject itself into any economc or political context.
Mani f estations of synbolic demand — nmanifestations of
i deol ogi cal “loading” — are seen in subjects’ inability to
differentiate between values attributable to related, but
nonsubstitute goods; e.g., a subjects’ inability to
differentiate, in value terns, between inproved air quality
in area A areas A and B, and air quality throughout the
U S (this particular exanple of synbolic demand is found in
Schul ze et al. 1984, Chapter |). Thus, to the extent that
famliarity and uncertainty ROC s do not elimnate al



possi bl e applications of the CVUMto commpbdities with
i deol ogi cal content, we are asked to expand the ROC' s to
precl ude such applications.

© The learning issue. Wiile inextricably related to the
famliarity question discussed above, questions concerning
“learning” are sufficiently distinct to warrant their
Separate treatnent. At issue in these regards is the
efficacy of various nmethods and techniques in assisting
subjects in the C/Mto first, nore effectively research
their preferences; and/or secondly, to nore conpletely
understand the nature of the contingent market and
i ncentive-conpati bl e behavi or appropriate for that market.
Met hods/ t echni ques of concern in these regards are: the
iterative bidding process; the use of repetitive valuation
trials; and nore generally, the transferability of
techni ques used in | aboratory experinments to applications of
t he CVM

A recurring thenme through Chapters IIl - VI is the
authors’ view that the iterative bidding process nust be
used in CYM applications if neani ngful nmeasures of subjects’
maxi mum wi | I i ngness to pay are to be derived. This
admttedly strong view was based primarily on three
argunent s devel oped in those chapters. First, the heuristic
argunment (Chapters Il and 1V) that, at the outset, subjects
may not fully appreciate the “all or nothing” character of
the contingent market and that the bidding process “prods”
the individual to nore conpletely research his/her
preferences vis-a-vis the contingent commodity; as in any
auction, demands on the subject’s judgnent as to the extent
to which he/she really wants the commodity, increase as the
stated price increases. Secondly, results from experinental
ecnom cs denonstrate that subjects require tinme and
repetitive valuation trials before they begin to fully
appreci ate the nature and inplications of the valuation
process. Third, and finally, the consi derable enpirical
evi dence whi ch denonstrates significant differences between
initial, one-shot values and final values derived with the
bi ddi ng process.

Wi | e acknowl edging that initial, one-shot, bids my
underestinate a subject’s maxi mumwi | lingness to pay,
Mtchell and Carson (Appendi x) reject the notion that the
iterative bidding process solves the problem in so doing,
t hey chal | enge each of the three argunents used by us in
devel opi ng our contrary conclusion. The heuristic
“proddi ng” argurment is turned 180 degrees to suggest that
t he bi ddi ng procedure may in fact “bully” subjects into
bi ddi ng nore, given their awkward social position of having
to say “no” to the interviewer’s inferred request for a
hi gher bid. Wile agreeing that CYM scenarios shoul d



include iterative elenments which permt |earning, Mtchel
and Carson argue that the iterative trials of experinental
econoni cs are unnecessary to acconplish this end, and

nor eover, do not make the case for using the iterative

bi ddi ng process. The necessary use of iterative trials in
experinmental econom cs, they argue, may well be related to
the nonintuitive, second-price auction institution. In
terms of one’ s understanding of the WIP format, they point
to the data presented in Table 4.1 of Chapter |V (Vol unme
|.B) which shows (for WIP trials) mnor differences in bids
across the repetitive trials. Finally, the interpretative
wei ght of our enpirical evidence denonstrating differences
between initial and post-bidding values is inplicitly
chal | enged by Mtchell and Carson by the question: “To what
does one attribute the observed differences: downward bias
(as we argue) or a “bullying” effect?

Bi shop and Heberlein (Chapter I X) also criticize the
“categorical conclusion” regarding the need for iterative
bi ddi ng suggested by us in earlier chapters. Like Mtchel
and Carson, they point to the weak statistical tests in
denonstrations of bid differences with and without iterative
bi ddi ng processes and report results of their analysis of
t hree bi ddi ng ganme studies wherein starting and iterated
bids are positively correlated with hypot hetical paynent,
but not correlated with actual cash paynents. Referring to
results fromtheir Sandhill study, Bishop and Heberlein
suggest that iteratve bidding encourages subjects to
exaggerate their willingness to pay; one should note,
however, that only one iteration was used in their study.
Finally, noting that iterative bidding precludes the use of
mai | surveys in application of the CVM they suggest as an
“ultimate conclusion” that the iterative bidding process my
sinply not be worth the trouble and expense.

In Chapters IV and VI, the authors devoted consi derabl e
attention to devel opnents in experinental economcs and the
potential prom se of |aboratory nethods/techni ques used by
experinmental econom sts for structuring and testing
gquestionnaires to be used in CVMfield interviews;
particular stress is given to the use of “Vickery Auctions”
and tatonnenent processes — basic nethods used in
experinmental econom cs — as neans by which nore accurate
responses mght be obtained with the CVM

Qur enthusiasm for |essons | earned from experinental
econonics, vis-a-vis their neaningful transferability to the
CYM was not totally shared by Conference partici pants.

Bi shop and Heberlein criticized our stress on the need to
conduct | aboratory experinents while ignoring the
contributions of field experinments — a position supported by
Arrow. In chiding the authors’ “one-sided” enphasis on the



virtues of |aboratory experinments they point to the highly
sinplified and artificial settings of all |aboratory
experinments, and question the transferability of such
results to real-world situations — a criticismechoed by
Mtchell and Carson as well as by V. Kerry Smth.

The enphasis given to Vickery auctions and the tatonnenent
process in Chapter IV was found particularly disconcerting
by a nunber of Conference participants. |In ternms of the
Vi ckery auction — a “discovery” viewed by Bi shop and
Heberlein as a red herring — Mtchell and Carson (Appendi x)
as well as Bishop and Heberlein (Chapter |X) acknow edge the
ef fectiveness of the nethod in assessing institutional
structures for private goods involving actual exchanges (see
also, V.K Smth, Chapter X, Section 4.C), but fail to see
how the nmethod is to be used for hypothetical markets for
publ i ¢ goods wherein exchange is inpossible; in this regard,
t hese authors argue that our reliance on the Coursey et al.
(1983) experinent, involving the private good SOA, does not
support our general conclusions. Gven the nonintuitive
format of the Vickery auction, and (as we report in Chapter
V) the repetitive trials required for subjects to |learn
i ncentive-conpatible behavior inplied by the format, both
Bi shop- Heberl ein and Mtchel |l -Carson question how such
repetitive trials are to be inplenented whin the CV/M
framework (see, also, Freemans’ remarks in Chapter X)
Iterative bidding, these authors maintain, does not
substitute for the repetitive exchange trials of the Vickery
auction format. Simlarly, in terns of our suggested use of
t at onnenent processes as a part of the CYM Bi shop-Heberlein
assert that, for hypothetical public goods of interest for
the CVWW G oves-Ledyard proedures for inplenenting such
processes may not cause respondents to reveal true
preferences and may result sinply in increased costs,

i ncreased confusion and | ower response rates. In this
regard, reliance on tatonnenent processes for the |arge
groups of subjects generally included in CVM studies
“boggl es” the mnds of Mtchell and Carson.

Wil e we accept the “Red Herring” coment of Bishop and
Heberlein in the spirit of intellectual mschief in which it
was i ntended, we do feel that the role of experinental
econom cs in contingent valuation research has been
m sunder st ood, nost likely due to a failure in our
exposition in Chapter IV. Rather than serving as gui dance
for the structure of hypothetical survey questions for the
CVYM the demand reveal i ng nmechani sns devel oped by public
choi ce theorists and experinental econom sts show how to
obtain value estimtes which are close to “true values” in
| aboratory situations. It turns out that even in the
| aboratory, it is fairly difficult to obtain “true” demand
reveal ing values. First, one nust use an incentive



structure such as a Vickery auction for private goods.
However, this not sufficient. In addition, individuals nust
be given a nunber of repetitive learning trials to

under stand the auction nechani smand | earn that denmand
revelation is their best strategy. Only by using both, a
demand reveal i ng nmechani sm and by all ow ng sufficient

| earni ng experience to accrue via repetitive trials, do
about 70% of the subjects actually reveal demand in

| aboratory settings. Thus, based on their observations, the
Bi shop and Heberl ein study (described in Chapter |X) which
actually attenpted to repurchase hunting permts |ikeLy did
not reveal demand for hunting permts since no opportunity
for repetitive learning trials was given to participants and
subj ects nost certainly had no prior experience selling
their hunting permts. It then follows that experinental
econom cs sheds little light on Biship and Heberlein's

hypot heti cal val ues, but suggests their “true val ue”
obt ai ned from actual behavior may have been biased for
reasons other than those acknow edged by them The primary
| esson from experinental economcs is, therefore, concern
met hods by whi ch val ues nmay be obtai ned which are denmand
revealing as a basis of conparison for alternative,

hypot heti cal neasures of val ue.

These di scussi ons concl ude our capsulization of the
controversi es surroundi ng the preference research issues:
i ssues concerning the need for incentives for accurate
val uations, the subjects’ need for famliarity/ experience
with CVYM commodities, and the efficacy of iterative bidding
and met hods/techni ques drawn from exprimental econonics for
assisting subjects in their preference research processes.
As to the inplications of these discussions for the state of
the arts of the CYM conclusions in this regard are but
deferred until we have considered other issues related to
hypot heti cal bias. Thus, the authors’ conclusion concerning
issues related to preference research are given below in
sub-section 1. 4.

2. The Conparability of WIP and WIA Measures. In Chapter
VI, the authors submt as a Reference Operating Condition
for assessing the accuracy of CVM val ues, the requirenent:
“WIP, not WIA, neasures are elicited.” (MI.E). The
rationale for the authors’ inposition of this ROC was based
on two related lines of argunent. In Chapter IIl (Section
4) we note that in spite of theoretical argunents (which
relate to private goods) that WA should equal WP,
enpirical studies (Table 3.2 in Volune |.B) consistently
denonstrate w de di vergences between WA and WIP neasur es;
generally, estimted WA neasures are orders of magnitude
greater than estimted WP neasures (Table 3.2 in Vol une
|.B). In Chapter IV (Section C), we argue that such
observed disparities between WTA and WIP may be attri buted




to cognitive dissonance, which, in the context of IV.Cs

di scussions, is reflected (via the Davis et al. experinent)
by subjects’ failure to recognize dom nant strategies in a
Vi ckery auction, i.e., in sone cases, iterative trials,

wher eby subjects learn that full demand revelation is their
dom nant strategy, results in the convergence of WA to WP
measures. Such convergence was found to generally obtain
(in the Coursey et al. experinment) under nonhypotheti cal

ci rcunst ances, but not under hypothetical circunstances, an
anomaly attributable to the |ack of a market-Ilike
environment in the hypothetical experinents. |In retrospect,
we note the inplications of this finding for earlier-

di scussed criticisns of our enthusiasmfor the use of

Vi ckery auctions in the hypothetical setting of the CVM
(Section 1.1.c). W also note the consistency of |aboratory
results with Randall et al.’s (1983) argunent (al so, see
Randal | s argunments in Chapter VIII1) that WP underesti mates
“true” val ues while WA overestimtes

such val ues.

A consi derabl e anount of interesting and constructive
criticismof our WA/ WIP argunments and concl usi ons was
of fered by Conference participants. First, various
participants questioned our attribution of WNA-WP
di fferences in hypothetical settings to “cognitive
di ssonance” and our inplied reliance on results from
iterative trials in one experinent (the Coursey et al.
(19811) experinment) as a neans for elimnating cognitive
di ssonance. Thus, Bishop and Heberlein question the |ack of
symmetry of |learning effects fromiterative trials on WP
and WIA neasures in the Coursey et al. experinent:
iterative trials affect WIA neasures but, seem ngly, not the
WP neasures. Moreover, Freeman (Chapter X) questions our
attribution of WTA-WP differences to “cognitive di ssonance”
and the link between cognitive di ssonance and our | earni ng-
via-iterative-trials argunents. In this regard, congitive
di ssonance refers to the beliefs of a subject (on which
preferences are based) which are persistent over tinme and in
the face of contrary “facts,” and which are changed by
subjects via their selection of information sources which
are consistent with “desired” beliefs (Ackerlof and D ckens,
1982, p. 307). Thus, all else equal, the cognitive
di ssonance argunent would lead us to expect little if any
changes in bids with additional information (Iearning;
Arrow, 1932). In these terns, a subject’s |ack of
under st anding of a Vickery auction (or any other valuation
institution) may be viewed as distinct froman individual’s
val ue-rel ated beliefs which are subject to cognitive
di ssonance. Qur “evidence” from experinental econom cs,
with reference to iterated trials, then suggests the
subject’s need to learn a “new’ institution, but does not




necessarily establish cognitive di ssonance as an expl anati on
for WIP-WA diffrences in nonl aboratory experinents (Table
3.1 in Volunme |.B) as we infer inlIll.4 and IV.C

As to our observations of |arge WIP-WA differences, this
i ssue is addressed by Randall in Chapter VIII wherein he
argues that, for a fairly wi de range of contingent market
desi gns, one can confidently expect that reported WIP and
WA neasures will, respectively, understate and overstate an
individual’s true valuation. The generality of this
conclusion (which we inplicitly accepted in Chapters IV and
VI) is challenged by Freeman as inconsistent with the
“famliarity” issue discussed above in I.1.b: in instances
where individuals | ack accurate information regarding their
preferences — the CVYM commodity takes the individual to
preference orderings beyond the nei ghborhood of experienced

consunption bundles — indiviuals may nake errors in any
direction, i.e., WIP or WIA may be greater or |ess than

val ues that would result from experience with the new
comodity bundles. Along these lines, it is interesting to
note that in Bishop and Heberlein's Sandhill study in
(Volunme 1.B, Chapter |X, Tables 9.2 and 9.3) hypotheti cal
WIA val ues are | ess than cash offers (“true” valuations?)
and WIP neasures exceed cash offers; they also note |arge
WIP- WA differences in cash offers as well as offers

i nvol vi ng hypot heti cal paynent/conpensati on.

Kahneman strongly supports our “use WIP, not WA” ROC, but
first suggests that it be generalized and second,
rationalizes the generalized ROC along different lines. H's
generalized ROC is: use the CV/Monly for commodities that
have a “transactions structure”; do not use the CVM for
commodities that have a “conpensation structure.” A
“transactions structure” refers to a commodity-exchange
context easily associated with voluntary exchange — one pays
for a commodity or action which nakes him her better off. A
“conpensation structure” refers to a comodity-exchange
cont ext wherein overtones of involuntary exchange are
present — how nmuch you nust be paid to accept nore polluted
air. The rationale for Kahneman’s suggested ROC is his
appeal to “prospect theory” which, in essence, assunes that
i ndi vi dual s eval uate gains and | osses differently; nore
specifically, it assunmes that individuals value | osses
di sproportionately higher than (identical) gains. Thus, one
woul d expect a subject’s valuation of a gain (WP) to be
substantively different from his/her valuation of a | oss of
i dentical magnitude (WA).

We nust confess that the |ink between Kahneman’s rational e
and his recormmended ROC is not perfectly clear. One m ght
appeal to prospect theory as a neans for explaining why WIP
and WI'A neasures shoul d be expected to differ, but this




woul d not argue for or against the preferability of one
measure over another. It m ght argue, however, that one
nmust use val ue functions based on WIP for val uing

envi ronmental inprovenents, but that a different val ue
function, based on WIA neasures, nust be used in val uing
(costing) environnmental degradations; i.e., one cannot nobve
toward the origin along a “benefit” curve. But this
observation could apply with equal force to our concl usion
that WI'P, not WA, neasures be obtained via the CV™M Qur
rejection of WA neasures derived with the CVMis, upon

cl ose inspection, based on the argunent that they are |ess
“stabl e” than WIP neasures; i.e., they are nore affected by
iterative trials, questionnaire design, etc. W do not make
the case that cognivite di ssonance, or other
psychol ogi cal / economi ¢ factors, are nore or |ess rel evant
for WIP or WA neasures. Large differences observed between
the two neasures obtain in CYM studies, and that WA
measures are “high” may be inferred as a notivation for our
recommended ROC

Vernon Smth (Chapter XIl.E) casts the WIP/ WA argunent in
a different light. He asks if we are not confusing WA/ WP
di fferences for the sanme individual with such differences
anong individuals. He notes that such differences anong
i ndi viduals, even if large, should not be disturbing since
such di fferences provide the basis for exchanges — | arge
differences may sinply inply a | ow volume in market trading.
In terms of WTA-WIP differences for the sane individual,
Smith seenmingly rejects the assunption of small income
ef fects which underlies the WIllig (1976) arugment | eadi ng
to approxi nate equality between WIP and WITA. Hi s experi nent
denonstrates, first, that several subjects persistently
reported WTA and WIP that were substantively different;
secondly, his experinment denonstrates that, despite
di fferences in WIA and WIP val ues reported by individuals in
t he expei ment, when such val ues are used in a market
demand/ supply context, the resulting prediction of post-
trade market-clearing prices is nore accurate than
predi ctions drawn fromexpected utility theory. Thus, Smth
argues that enpirical evidence belies the theoretical
expectations of “equal” WIP and WIA for individuals — note
here the consonance of this observation with those of
Kahneman — but that in a market context such differences
across individuals can result in accurate pre-trade
predi ctions of actual (post-trade) prices (valuations) at
whi ch commodities are traded.

There are sone particularly interesting inplications of
Vernon Smth’s argunment which warrants further exam nation
Consider the followng data from Smith’ s experinent given in
Figure 12.4 (Volunme |.B).



Tri al :

Measure 1 2 3
Measur e 1 2 3
(a) Predicted price $1.25 $1.25 $ 1.25
fromthe expected
utility node
(b) Predicted price 1.25 1.43 1.148
from WA and WP
(b) Predicted price 1.25 1.43 1.148
from WA and WIP
(C Actual, post- 1.30 1.51 1.52
trading equilibrium
price
(C Actual, post- 1.30 1.51 1.52
trading equilibrium
price
(d) Sum of WA 16. 147 10. 62 13. 86
(d) Sum of WA 16. 147 10. 62 13. 86
(e) Sum of WP 12. 142 10.80 12.214
(e) Sum of WP 12. 142 10.80 12.214

Smth's experinent suggests a nethod for addressing
accuracy/calibration questions related to CVYM neasures. For
exanple, for a comobdity which is exchanged in the market, a
CVM study m ght be conducted which collects WIP and WA
measures from each subject. Demand (suppy) curves are
estimated from WIP (WTA) neasures. Conparison of the
resulting predicted price with actual market price has
obvious inplications for the accuracy of CVM esti nates of
val ue. Most inportantly, Smth's experinent provides
enpirical weight for Kahneman's argunent that benefits (the
area under a WIP-denmand curve) attributable to an

envi ronnent al inprovenent may be expected to differ from
costs (the area under a WIA-supply curve) for an

envi ronnent al degradation. In this regard, the reader
should note the different "areas" (suns) for WP-benefits
and WIA-costs inplied fromSmth's results given above,
particularly values (d) and (e) for the first trial in
Smth's experinent.



Rel ated to Vernon Smth's argunent is the point raised by
Rosen (XII1.D). Rosen argues that WP/ WA differences may

in fact reflect "selectivity"” i.e., populations from which
WP and WA neasures are taken are not honbgeneous
popul ations. In this regard, Rosen points to Brookshire et

al.'s earthquake study: those living on a fault may well be
expected to val ue earthquake risks differently fromthose
who do not live on a fault.

Based on these interesting exchanges, it would appear to
us that the follow ng conclusions are relevant for the
WP/ WA issue. First, we agree with Freeman and Bi shop-
Heberlein that a conpelling case has yet to be nmade as to
t he general relationship between WIA and/ or WIP neasures and
"true" valuations; certainly our attribution of such
differences to cognitive dissonance is little nore than an
assertion. As is argued below, this inplies the need for
considerably nore attention being given to the collection
and anal ysis of psychol ogical and attitudinal data in future
CVM studies. Secondly, we agree with Freeman that the
above-di scussed "famliarity" issue is relevant for
assessnments of WIP/ WA di fferences; however, the little
avai l abl e enpirical evidence does not support the notion
that such differences are systematically related to the
subject's famliarity with commodities. Referring to Table
3.2 (Volune 1.B), WIA/WP differences ranged from2:1 to 5:1
in experinments involving private goods (goose permts in
Bi shop and Heberlein (1979) and a better-tasting substance
in Coursey et al. (1983). Thirdly, we find Kahneman's
"prospect theory" argunents to be, at a mininum intuitively
appealing, and certainly consistent with (if not supported
by) considerable enpirical findings. The notion that
i ndi vi dual s val ue gains (fromtransactions structures)
differently fromlosses (from conpensati on structures) nay
not, however, |lead one to reject CVYM applications to the
estimation of WIA val ues; rather, it may suggest particul ar
uses of WIP and WIA val ues: WP for gains and WA for
| osses. Finally, we concur wth Bi shop-Heberlein (Chapter
| X) that the "burial" of WIA nay be premature and that
addi tional research is required which focuses on
expl anati ons of WIP-WA differences. Meanwhile, it appears
to us, our ROCC "use WIP, not WTA" may serve as an
operationally useful guideline for ongoing research with the
CvM

3. Attitudes vs. Intended Behavior. In Chapter V (Section
E) the authors reviewed the "attitude versus intended
behavi or” issue raised by Bishop and Heberlein (1979 and
1983) which focused on the question: do CVM val ue neasures
reflect attitudes rather than intended behavior, and to what
extent do attitudes correspond with intended behavior?
Essentially, we adopted Randall et al's (1983) position that




since CVM questions asked for intended behavior rather than
attitudes, problens of correspondence between attitudes and
behavior were likely mnimzed. W acknow edged, however,
the rel evance of Ajzen and Fishbein's (1977) design criteria
for inproving attitude-behavior correspondence (specific
targets, actions, context and timng). As an aside, Bishop
and Heberlein (Chapter | X) may have found our treatnent of
this subject to be uninforned or shallow, but in Iight of
the maj or enphasis given results from psychol ogi cal studies
t hroughout Chapter V, we find oursel ves nonplussed by their
assertion of our "Indifference and hostility" (Chapter |X
Section E.7) to the rel evance of psychol ogi cal research for
econom c inquiry. W confess, however, to understating the
i nportance of attitude-behavior issues in psychol ogy
research.

Bi shop and Heberlein's el aboration of the attitude-
behavi or issue in Chapter I X. E. 7, is insightful,
illumnating, and we believe, rich in its inplications for
the state of the arts of the CVM Their major focus is on
attitudes (as they relate to reported WIP and behavi or
(actual paynent of WIP) and the factors which result in
cl ose correspondence between the two. Attitudes are
determ ned by the interaction of three conponents: cognition
(di spassionate facts/beliefs), affectation
(eval uative/enotional reactions to cognitive information)
and i ntended behavior (intentional "conclusions" derived
fromaffective responses to cognitive information).

I nteraction between these three conponents is of primary

i nportance; e.g., an affective change may notivate the

i ndividual to acquire nore information (a cognitive change)
which may then lead to a change in intended behavior. They
argue, that a cash offer for a goose/deer license may elicit
an affective response, and therefore a behavioral response,
that is distinct fromthe affective response to a

hypot hetical offer -- witness their observed differences
bet ween val uati ons involving real and hypothetical paynent.
This anal ogy is consistent with Kahneman's argunents
concerni ng WIP-WA di fferences: WA questions involving
conpensation structures elicit affective responses that
differ fromthose elicited by WIP questi ons

i nvol ving transactions structures.

O primary interest are the factors which lead to cl ose
correspondence between attitudes and behavior. As an
exanple in this regard, define AC (awareness of
consequences) as a neasureable mani festation of the
cognitive conponent of attitudes vis-a-vis a CVM
"commodity," and AR (acceptance of personal responsibility)
as a neasureable manifestation of the relevant affective
conponent of attitudes. One can then define design and
anal ytical criteria for assessing the probable




correspondence between reported willingness to pay and what
a subject mght actually pay for a CVM commodity. Design
criteria are those proposed by A zen and Fi shbein (1977) to
whi ch we add questions related to AC and AR (see Bi shop and
Heberlein's exanples in IXE 7). In analytical terns, one's
assessnent of the probabl e correspondence between attitudes
and behavior -- which relates to the probabl e accuracy of
estimated values -- is based on the values of AR and AC
vari ables. For the comobdity in question, the greater is a
subj ect's awareness of consequences (famliarity with the
comodi ty?) and acceptance of personal responsibility, the
greater is our expectation of close correspondence between
attitudes and behavior (and, therefore, the nore accurate
the resulting neasure of val ue).

As not ed above, Bishop and Heberlein's elaboration of the
attitudes-behavior issue allows for sharp focus on the need
for attitudinal information for assessnents of CVMresults
as well as for the types of information that would be useful
in these regards. While not affecting the weight of their
contribution, however, their discussions raise several
guestions of interest for our broad state of the arts
assessment of the CVYM First, in operational terms, we
sinply note in passing the indexing task inplied by their
proposed criteria for correspondence between attitudes and
behavior; e.g., what constitutes "high" values for AC or AR
vari abl es? Secondly, absent fromtheir discussions is the
rel ati onship between attitude-behavior criteria and the
ot her psychol ogy-rel ated i ssues discussed in Chapter V and
reviewed by them As an exanple, Bishop-Heberlein's
di scussion of the three interactive conponents of attitudes
woul d seemto bear directly on the famliarity issue

di scussed above. If the cognitive conponent is enpty --
subj ects are unfamliar with the cormodity, or have little
in the way of relevant facts/beliefs -- what m ght we expect

in ternms of affective responses and formul ated behavi oral
intentions? A response to ths question is inplied in
Kahneman's di scussion of starting points (Chapter Xl1.QO):
subj ects are sinply incapable of assigning values to the
commodity. Bi shop-Heberlein's counterpart to this concl usion
woul d seemto be: [|ow AC values inply divergence between
attitudes and behavi or and thus (one supposes) inaccurate
val ues.

A third question raised by Bishop and Heberlein's
attitude-behavi or discussions concerns the conflict between
their position on the viability of esimating such things as
option and exi stence values with the positions taken by us
in Section VI.E and by Kahneman in XI1.C. Appealing to
famliarity/ experience factors underlying our ROC s 1 and 2,
we argue that one can expect a priori that such val ues nust
i nvol ve (using Freeman's nodel, Chapter |X) consunption



bundl es wel | beyond the nei ghborhood of bundles with which
t he subj ect has experience; thus, our rejection of uses of
the CVW for estimating such values. Kahneman rejects the
use of survey nethods for valuing all but user val ues --
explicitly excluding option/preservation values -- in his
di scussion of "synbolic demand".

Responses to questions related to ideol ogical val ues, he
argues, nust reflect the subjects' hierarchy of val ues which
tend to be injected into responses involving political or
econom c content. \Wile acknow edging, first, that
assessnents of the validity of existence values via the CVM
w Il not be easy and, secondly, that results fromfield
experinents hold little promse for the use of the CVMin
deriving such val ues, Bishop-Heberlein seem ngly take the
position that the CVYM m ght indeed be used for estimating
option or, particularly, existence values. The relative
accuracy or neani ngful ness of such neasures woul d be
assessed via anal yses of the correl ati on between reported

exi stence values and AC/ AR variables. In their acid rain
exanpl e, high existence values would inply (i) "high"
awar eness that acid rain danages will affect future

generations (an AC variable) and (ii) a "high" indication
that the subject feels personally responsible for reducing
these effects (an AR variable; see I X E 7).

In terns of the different positions concerning the use of
the CYM for nonuser val ues described above, we shoul d
acknow edge possi bl e exceptions to our conclusion that the
famliarity/ experience ROC s preclude the estimation of
nonuser val ues; but we do not find Bishop-Heberlein's
argunents (and the acid rain exanple) conpelling in this
regard. "Hi gh" AC values, which indicate famliarity with
the acid rain problem and "high" AR values sinply do make
their case: other values in the affectation "account" --
perceptions of how the subject is affected in a "user val ue"
sense -are relevant. At issue then is the subject's ability
to differentiate between that part of his/her affective
reaction to acid rain that is attributable to personal
effects (a use value) and, generally, nore altruistic
affective reactions vis-a-vis future generations. Echoing
Kahneman's notion of synmbolic demand, it is this latter
process, a process with which we expect the subject to have
little experience, that we question. W would expect, a la
Kahneman, that the sum of the user and nonuser parts wll
greatly exceed the subject's valuation of the whole.

4. Hypothetical Biases in the C/M Conclusions In the
aut hors' view, discussions at the Assessnent Conference were
particularly productive in giving perspective and context to
the nyriad i ssues concerning hypothetical bias discussed in




Chapters Ill - VI. As noted in those Chapters, the
potential for hypothetical bias in the C/Menters through

t he hypot hetical nature of paynent as well as the

hypot hetical commodity and the institution within which the
comodity is exchanged -- the contingent market. W now
ask, in light of the Assessnent Conference, what is the
state of the arts of the C/Min terns of the potenti al
magni t ude of hypothetical biases?

In terns of hypothetical paynent, we view the potenti al
for related biases with a great deal nore equanimty than
that suggested in the conclusions to Chapter V. 1In this
regard, Mtchell and Carson's argunents as to the weakness
of enpirical results used by us in arriving at our nore
pessim stic conclusions are well made. The wei ght of the
"incentives for accuracy" argunent nust, at worst, be
questioned in light of Vernon Smth's experinents, wherein
WP/ WIA i nterrogations were "good" predictors of market
outcones, and the results from conparison studi es wherein
t he CVM generated val ue estinmates that were remarkably cl ose
to estimates derived fromindirect market methods (hol di ng
t he question of the accuracy of any nmethod aside, for the
monment). We concur with Arrow s observation that
hypot heti cal /real paynent differences may not be as serious
as one mght fear: well designed survey instrunents wherein
t he exchange setting is "pseudo-real"™ may indeed elicit

real-like results. This is not to argue that

i ncentives/ hypot hetical paynent issues are not relevant; it
is to argue that, first, the jury is still out -- it renains
an open issue -- and, second, that sonme prom se exists for

structuring CYMinstrunents in ways that mtigate, if not
elimnate, the magnitude of paynent bias.

Wthin the rubric of "hypothetical bias," we find the nost
prom nent source of bias to arise in instances wherein the
CYM commodity, within a contingent exchange setting, is

largely unfam liar to the subject -- the subject has no
experience in viewng the conmmodity within the context of
trade-offs. In Freeman's terns, the effect of the CVWMis to

move the individual to areas of his preference orderings
that are far renoved from nei ghborhoods of consunption
bundl es with which the subject is famliar. Qur |ack of
nodel s concerni ng subjects' behavior in the CVYM setting
notwi t hstandi ng, we see in Freenman's rudi mentary nodeling
efforts, as well as in Kahneman's notion of synbolic demand
and Bi shop- Heberl ein's di scussions of the roles of
attitudes, the bases for reasserting our contention that,
for state of the arts applications of the CV™M (i)
participants in the CYM nust understand (be fanm liar wth)
the comodity to be valued (our ROC Number 1) and (ii)
subj ects must have had (or be allowed to obtain) prior



val uation and choi ce experience with respect to consunption
| evel s of the comodity (our ROC Number 2).

In terns of learning issues, final state of the arts
concl usi ons concerning the efficacy of iterative bidding
processes and | aboratory nethods/techni ques for applications
of the CYM nust be softened considerably fromthe tone of
earlier conclusions offered in Chapters Il - VI. W find
i npressive the substantive effect on bids that result from
the iterative bidding process in studies involving, not just
the small sanples of concern to Mtchell and Carson, but

| arge sanple sizes. In our view, iterative bidding does
result in substantively higher bids. Iterative effects

notw t hstanding, Mtchell and Carson, as well as Bishop and
Heberl ein, are obviously correct in pointing to the |ack of
evi dence that would support (or reject) the attribution of
such effects to the preference research processes as
asserted by us in Chapters IIl - V; noreover, we nust

acknow edge the substance of Bishop and Heberlein's
observation that the parallel between the iterative bidding
process and the iterative valuation trials used in

| aboratory experinments, inplied by our discussions in 1V, is
W t hout obvi ous substance. Nor, it seens fair to say, has
the attribution of iterative bidding effects to Mtchell and
Carson's "bullying" or "social awkwardness" notives been
established. Thus, all that can be said at this point in
time is that iterative bidding rather consistently results

i n higher CYM val uations, but we are unable to explain such
di fferences.

Bi shop and Heberlein's | ament that econom sts involved in
CVM research are woefully ignorant of research results in
the related, and certainly relevant, field of psychol ogy
extends with equal force to econom sts' general ignorance
(until only very recently) of devel opnents in experinenta
econom cs; the authors concede their general ignorance in
this area prior to the devel opnent of this book. As the
novice enters the literature of experinental econom cs,
he/ she nust be struck with the inpressive devel opnents nade
in that field which relate directly to the nost perplexing
gquestions facing the CVYM practitioner: how does one
establish incentive structures; how do subjects |earn; how
does one elicit preference revelation? The real "Iessons”
from experinental econom cs of unquestionable inportance for
t he devel opnent of the CV/Mare found in two principal areas.
First, |laboratory nethods can provide us with a relatively
i nexpensi ve and efficient nmethod for conducting experinents
concerni ng desi gn and conceptual questions of rel evance for
the CVM exanples in these regards are questions concerning
strategic bias, WIP-WA differences, effects of
psychol ogi cal variabl es on subject valuations, etc.
Secondl y, and of particular inportance, devel opnents in



experinmental econom cs may be provocative -- challenging --
to CVMresearchers in ternms of stinulating new and
i magi native lines of inquiry concerning persistent problens

encountered with the nethod. 1In these regards, the issue is
not, for exanple, whether or not the Vickery Second Price
Auction per se will "work"” in applications of the CVM

rather, the issue is: can the CYMbe structured so as to
better provide incentives for true revel ations of
preferences (as an interesting initial effort in this
regard, see Bishop and Heberlein's experinments with a Fifth
Price Auction in Chapter |1X). As another exanple, can we
(should we) be experinmenting with repeated visits (repeated
"trials") with CVM subjects, with questions designed to help
them | earn incentive-conpatible behavior vis-a-vis a

conti ngent market?

Thus, |essons from experinmental economcs are clearly
rel evant for our state of the arts assessnent of the CVM
they indicate the lack of substantial progress nade in the
met hod' s devel opnent in inportant areas concerning subjects
| ear ni ng/ under st andi ng of incentive structures. Such
| essons are not, however, a panacea for resolving the
problenms of the CVM Earlier-noted cooments by Conference
partici pants concerning our over-enphasis on the ready
transferability of nethods/techniques used in experinental
econonm cs to applications of the CVMfor val uing public
goods are well nmade, as are the rem nders by Arrow and by
Bi shop-Heberl ein of the inportant role of field experinents
for inproving the state of the arts of the CVM

Turning now to the WIP-WA issue, relevant state of the
arts concl usi ons were suggested in the cl osing paragraphs of
Section 1.2 above. V. Kerry Smth's call for theoretical
inquiry as to subjects' behavior in the contingent market
setting is particularly appropriate for efforts to explain
W'P-WA differences. In this regard, see the contrast
bet ween Randall's theoretical nodel, which relies on
subj ects' perception that their responses influence policy,
wherein WIP (WIA) understates (overstates) "true"
val uations, and Bi shop-Heberlein's contrary evidence as well
as Freeman's nodel which suggests that, for "unfamliar"
commodities, WIP or WIA rel ationships to true val uations
cannot be determned a priori. Wile we find conpelling, on
deductive as well as intuitive grounds, Kahneman's argunent
that subjects value |osses differently than gains, we are
concerned with the fact that WA neasures appear to vary
much nore than WIP neasures in response to such things as
iterative trials. Thus, in operational terns, i.e., as we
await results fromfurther theoretical and enpirica
research concerning this question, we maintain our
concl usi on suggested in Chapter VI which states that WP
not WIA, neasures should be estimated with the CVM



Finally, the state of the arts of the CVMin terns of our
appreciation of the attitude-behavior issue is, in our view,
greatly enhanced by Bi shop-Heberlein's discussions in
Chapter I X. Means by which the accuracy of CVM neasures, in
terms of the correspondence between attitudes and act ual
behavi or underlying reported willingness to pay, are
directly inplied by the interactive rel ationshi ps between
attitudi nal conponents and behavior. Wile inplenentation
probl ens remain for resolution, one can see in Bishop-
Heberlein's exposition the essential framework for deriving
enpirical neasures for cognitive and affective conponents of
attitudes and, at |east conceptually, their use in deriving
i ndi ces of attitude-behavi or correspondence.






J. THE ACCURACY COF CVM MEASURES COF VALUE

1. Overview of the "accuracy" issue. Recurring throughout
Part | of Volunme |1.B, as well as throughout Conference
papers and di scussions, is reference to a subject's "true"
val uation of a public good such as an environnental change.
Thus, our standard for accuracy in values derived fromthe
CVMis a subject's reported valuation that reflects a "true"
revel ation of preferences vis-a-vis the CVM commodity. In
this regard, our appeal to market institutions as a
framewor Kk whose structure we hope to sinmulate in the process
of applying the CV/Mis notivated by our desire to capture,
in applications of the CVM the incentives for preference
revel ation that our theories |lead us to expect froma market
context. In the market context, individuals nust
introspectively balance the utilities foregone as a result
of paying for a good with the utilities gained from
acquiring the good; to this end, he/she nust, however
"conpletely," search his/her preferences for the good in
gquestion vis-a-vis all other possible goods and their prices
(relative to his/her incone). Thus as has been extensively
argued above, the inportance for assessnents of the CVM of
such thenes as the subject's famliarity with a comodity
(for the preference "search", or research process) and the
credibility of paynent and paynent nodes to the subject (for
neani ngf ul subj ective assessnents of inplied trade-offs).

In these regards, we nust reiterate our earlier-noted
concern with V. Kerry Smith's interpretation of our ROC s
related to these thenes as requiring that the val ue derived
in the C/M be the subjects’ estimation of market outcones as
opposed to the subjects' preference revel ations; ROC s per
se are discussed below. ROC-1 requires that the subject
have sone famliarity with the CVM commodity and ROC- 2
requi res sonme choice experience, direct or indirect, with
respect to consunption levels of the CVM comodity. These
conditions then | oosely require that, as in Freeman's
argunents, the consunption bundles (including the CVM
commodity) that the subject is hypothetically evaluating are
wi t hi n nei ghbor hoods of consunption bundles wi th which
he/ she has had experience. Thus, our concern with accurate
revel ations of preferences leads us to require that choice
setting which is analogous to a market setting, and which is
consistent with the expectation that the subject is capable
of meani ngful searches of preferences. To require an
"infornmed"” choice setting does not, in our view, inply that
the CVYM application nust then elicit the subjects
i ntrospective estimate of solutions of a hedonic market.

G ven that our standard for C/Mvalues is the true
revel ation of a subject's preferences, the primary question



beconmes: how do we neasure that standard? Cbviously, if we
had a "true" val ue, assessnents of the accuracy of CVM
measures vis-a-vis this standard woul d be straight-forward.
The state of the arts relevant to such neasures is such
that, aside fromlimted results from| aboratory and field
experinents involving private goods, these neasures are not
avai l able. Therefore, in Chapter VI the question of the
accuracy of CYMvalues is addressed in the foll ow ng
indirect and inferential manner. First, we note the
literature that suggests that, for ordinary demand studies
based on "hard" market data, estimates may involve errors

(the range for accuracy m ght be) on the order of x50% or
nore. V. Kerry Smth (Chapter Xl) expands on this argunent,
argui ng that nuch of econom st's "hard" data may be subject
to the sane type of criticismconcerning, e.g., hypothetical
and reporting biases as those leveled at the CVMM  Such
errors are generally attributable to such things as
assunptions concerning the distribution of error terns and
functional forns. Secondly, fromthese data we then infer

t hat econonetric value estinmates based on indirect narket
nmet hods woul d i nvol ve ranges of error no |l ess than those in
ordi nary demand anal yses, i.e., one can argue, at nost, that
I ndi rect market nethods yield value esti mtes which would

enconpass "true" values wthin the range £ 50% Thirdly,
appealing to the concept of "reference accuracy," we note
that received studi es denonstrate that biases associ ated
Wi th starting points, paynent vehicles, information and

Iterative bidding could result in errors as large as +50%in
CVM st udi es.

In retrospect, we mght well have stopped our argunents
here: avail abl e evidence suggests that either the CVM or
i ndirect market nethods may yield estimtes of "true"
preference revealing values within a range no better than +
50% W carried these argunents a step further, however, in
addressing the followi ng question. Noting -- uncritically,
it must be acknowl edged -- cited instances wherein
econom sts quite confortably inpute accuracy to market - based
estimates of value, we inplicitly construct the follow ng
strawman: suppose that indirect market nethods yield

accurate results -- "accurate" wthin the range x50% are
val ue estimates fromindirect market and conti ngent

val uation nethods different? We continue by positing that if
they are not different, then the accuracy of indirect market
values inplies the accuracy of CV/Mvalues. Referring to the
fifteen CVMIndirect Market study conparisons given in Table
6.12 (Volunme 1.B), and noting that ranges (x50% for
accuracy of CVM val ues overlap with those for indirect

mar ket nmet hods in 13 conpari sons, we then conclude that, for
comodi ties which are anenable to application of indirect




mar ket net hods (a caveat then used to formROC s), the CVM
may vyield value estimates that are as accurate as (the
assuned accurate) values derived fromindirect market

met hods. It should be noted that any specification for the
magni tude of errors associated with the use of the CVMis
premature at this tinme. W choose t50% as a neans for
focusing attention on what is, in our view, an interesting
approach for assessing the accuracy of CVM neasures.

In many ways our di scussions of accuracy achieved their
I nt ended purposes: they certainly received the attention of
Conference participants; nost inportantly, they succeeded in
initiating a dialogue focused on how future research m ght
address calibration and accuracy issues. Constructive
criticismof our discussions of accuracy offered by
Conference participants may be seen as involving the
follow ng three sets of issues.

2. What is Accuracy? The first set of issues involves the
guestion as posed by Arrow. what do we nean by "accuracy"”
and what |evel of accuracy is it reasonable to expect from
applications of the CVM? 1|In response to these questions,
Arrow of fers four observations: (i) referring to
hypot hetical issues, the reality with which econom cs (and
ot her social sciences) deal, involves counter-factual |ines
of deduction -- statenents conparing actions wth states
that "woul d" hold, but in fact do not. Qur concernis wth
questions of the form what would we do if reality were
marginally different (e.g., if income were one unit higher)?
In virtually, all cases, the "truth" relevant for these
questions can never really be known; (ii) inaccuracies in
real-world efforts to estimate individual preferences via
demand anal yses based on "hard" data are probably best seen
in the fact that half of the "new' products put on the
market fail. (iii) our colleagues in nedical and engi neering
sciences consider, as a matter of course, estimates
producing errors on the order of one to ten (one order of
magni tude, see VI.D) to be normal; (iv) therefore, it is not
clear that we should be disturbed if our value estimates are

t hought to be within +50% of true val ues, or z100% Ranges
of error of 3:1 or 5:1 may pale in significance when
conpared to those reflecting technical ignorance in nost
environnental fields.

V. Kerry Smth also stresses Arrow s point that we can
never know "true" valuations. |Indeed, in our general
scientific inquiry we never prove hypotheses, we fail to
reject them Arrow s remnder of the |imtations of "hard"
data vis-a-vis their use in estimating value is expanded by
Smith along interesting and provocative lines. |In Table
11.1 (Chapter Xl), he denonstrates the potential for
strategi ¢ and hypot hetical biases (broadly defined) in



vari ous sources which are generally thought to produce
"hard" -- accurate -- data.

As an aside, we are conpelled to note the contrast between
Arrow s and Smith's argunents and the framework for
considering the question of accuracy offered by Freenman
(Chapter X.E). Define B as a subject's response to a CVM
gquestion and assune that B is a random variable wth nean,
B'; B* is the individual's true valuation. Freeman's
suggest ed approach for anal yses of accuracy is then one

whi ch focuses on B'-B* and on the variance of e = B-B'. He
di sti ngui shes between "biases" -- B -B* differences
attributable to starting points, information, etc. (the
topic of Section A above) -- and randomerrors reflected in

B-B' differences, where randomerrors result fromthe

hypot heti cal character of the CVYM (the substance of Section
C above). Wth biases elimnated by questionnaire design,
and assuming that e is normally distributed with zero nean,

| arge sanples (which would result in e =0) may result in B
= B*. In the light of our earlier discussions, the
application of Freeman's approach involves two nmajor
guestions, satisfactory responses to which elude the
authors. First, on what basis does one argue in a
conpelling way that the many sources for hypothetical biases
are random and, particularly, normally distributed wth zero
mean? Most inportantly, and directly related to Arrow s and
Smth's argunents, how does one divine the "truth" -- whence
cones B* which critically serves as the basis for assessing
the effectiveness of questionnaire design in elimnating
"biases"? In the scientific literature, the concept of
measur enent accuracy rejects the notion that "true"

val uati ons can be known, the result of which is a focus on
renmovi ng denonstrabl e errors.

Finally, Bishop-Heberlein' s argunents have inplications
for the question: what is accuracy? In terns of the
accuracy of values derived fromthe CVYM their discussions
woul d seemto inply that accuracy turns on the
correspondence between attitudes and behavi or, wherein such
correspondence m ght be in sonme sense neasured by Azjen-

Fi shbein criteria (vis-a-vis questionnaire design) and by
cognitive and affective variables. In passing, we note their
second (tongue-in-cheek) criterion for accuracy which was
suggested at the Assessnent Conference: "good enough for
gover nnent wor k", which m ght (quasi-seriously) be taken to
mean that order of nmagnitude estinmates nmay be regarded as
"accurate" for sone applications of the CVM

3. Reference Accuracy and public good values. |In our
efforts to couch the accuracy issue in terns of "Reference
Accuracy" -- accuracy is defined in terns of biases

resulting fromdeviations from Reference Operating



Conditions -- the approach per se was well received by
Conference participants; our exposition of a nunerical
application of the approach was not. In this latter regard,

our += 50% argunent was seen as "weak" by Freeman, as being "
ad hoc " by Rosen, and unconvincing by Mtchell and Carson.
Referring to the C/M as well as indirect market nethods, V.
Kerry Smth questions the extent to which any error range
can be inputed to estinmated val ue neasures given the present
state of our know edge. The basis for nmuch of the expected

criticismof our (no better than) +50% reference accuracy
range for CVM neasures reflects several related argunents
whi ch, we of course concede, are well made. Mtchell-

Car son, Bishop-Heberlein and Rosen point to the fact that

wel | - desi gned CVM studi es need not include biases resulting
fromstarting points, paynment vehicles, infomation and/or
iterative bidding. |ndeed, our discussions above in
Sections H and | suggest that paynment cards can be
structured so as to mtigate or elimnate starting point

bi ases; paynment vehicle bias may be a m snoner -- node of
paynment may be inextricable fromthe commodity; and,
particularly for "famliar" goods, information issues may be
anmenable to control by questionnaire design. Thus, these

i ndi vi dual s argue, demand studies using the CVM (or indirect
mar ket net hods) are not of equal quality, as is inplied by
our general statenent that reference accuracy for the CVM
may be no better than +50% To these argunents Mtchell and
Carson add the observation that sanpling errors, discussions
of which were excluded from our assessnments of the CVM nust

al so be considered -- sanpling errors alone could result in
errors of +50%
4. The need for accuracy or calibration research. In the

physi cal sciences, Reference Accuracy, based on ROC s, is
the accepted practice for evaluating the precision of
instrunments for neasurenent. Generally speaking, Conference
partici pants were supportive of our efforts in Chapter VI
whi ch were designed to initiate thought and research
concerni ng neans by which ROC s m ght be defined and by

whi ch we m ght neasure the error inplications of CVM
applications wherein one or nore of the ROC s are not
satisfied. Thus, Arrowcalls for nore field and | aboratory
experinents deigned to establish conditions under which
reasonably defined accuracy in the CV™M m ght obtain, a cal
echoed by Rosen who, in addition, feels that replications of
CVM studi es m ght be useful in these regards. Bishop-
Heberl ein appeal for research designed to calibrate errors
wth the extent to which ROC s are satisfied. V. Kerry
Smth's insistence on the need for nodeling efforts is
joined with his observation of our |ack of know edge as to
how vi ol ati ons of ROC s affect subjects' val uations.



O course, the need for standards agai nst which the accuracy
of CVM val ues m ght be assessed underlies our suggested

ROC s. Gven the critical inportance of ROC s for the use
of Reference Accuracy, attention is now turned to an

eval uation of those conditions.

5. The Reference Operating Conditions. There are at | east
two requirenents for estimati on and use of Reference
Accuracy for the CV/M the specification of Reference
Operating Conditions -- the conditions or circunstances
which [imt the accuracy of a measurenent tool; and the
magni tude of errors which result fromfailure to satisfy any
gi ven ROC

Consider, first, the problem of specifying ROC s rel evant
for the CVM That ours is not the last word on ROC s
relevant for the CVWMis nmade clear by ROC s explicitly or
inplicitly suggested by Conference participants. Referring
to Table 3, ROC s 1 through 14 are those suggested by us in
Tabl e 6.13; ROC Nunmber 8 was inplied in our discussions of

the + 50% Reference Accuracy range for the CYM but, for
reasons whi ch now escape us, was not explicitly included as
an ROC. ROC s 5-7 are those suggested by Kahneman -- note
the overlap with ROC's 4 and 5. Mtchell and Carson
suggest, based on referenda and psychol ogi cal research, ROCC
9 (and concur with ROC s 1, 3 and 14). A choice for an RCC
Nunber 10 is inplied by the apparently contradictory
positions of Randall, who would require subjects to viewthe
CVM process as a real opportunity to influence policy, and
Arrow, Freeman (1979) and, we should add, Rosen, who woul d
view a subject's perception of the CVM process in such a
real, nonhypothetical way as possibly inviting strategic
responses. Finally, Bishop-Heberlein' s discussions inply
ROC 11.




TABLE 3

ALTERNATI VE REFERENCE OPERATI NG CONDI TI ONS

Ref erence Operating Condition

Measurenent Error Wien ROC
is not Satisfied

1. Subjects nust understand, be
famliar with, the comodity to be
val ued.

2. Subjcts nust have had (or be
allowed to obtain) prior valuation
and choi ce experience with respect
to consunption |levels of the
commodi ty.

2. Subjcts nust have had (or be
all owed to obtain) prior valuation
and choi ce experience with respect
to consunption levels of the
commodi ty.

3. There nust be little
uncertainty.

3. There nust be little
uncertainty.

4., WP, not WA, neasures are
elicited.

4. WP, not WIA, neasures are
elicited.

5. (Kahneman) Val uations nust
i nvol ve transacti on structures, not
conpensati on structures.

5. (Kahneman) Val uations nust
i nvol ve transacti on structures, not
conpensati on structures.

6. (Kahneman) CVM val ues obt ai ned
must relate to use, with m ni num
I deol ogi cal content.

6. (Kahneman) CVM val ues obt ai ned
must relate to use, with m ni num
I deol ogi cal content.

7. (Kahneman) Paynent vehicl es nust

be well defined and credi ble vis-a-
vis the CVMthe CVM comodity;

val ues obtained with one vehicle my

not be interpretatively

)
+

+ 300%

~J
+

+ 300%

~J
+

+ 300%

~J
+

+ 300%



"transferred" to those which we
woul d obtain with other vehicles.

8. CWM applications nust involve:
8. CWM applications nust invol ve:

(1) No basis for starting points or
anchori ng;

(1) No basis for starting points or
anchori ng;

(1i) "appropriate"” information
concerning the comodity and the
val uation process;

(ii) "appropriate" information
concerning the comodity and the
val uati on process;

(iii) initial, noniterated
val uati ons.

(iii) initial, noniterated
val uati ons.

9. (Mtchell-Carson, from
ref erenda/ psychol ogi cal research):

9. (Mtchell-Carson, from
ref erenda/ psychol ogi cal research):

(i) Subjects must be given as
sinpl e a choi ce as possi bl g;

(1) Subjects must be given as
sinpl e a choi ce as possi bl g;

(ii) outliers should not unduly
i nfl uence research

(ii) outliers should not unduly
i nfl uence research

(1i1) subjects should be permtted
to abstain fromthe val uation
process.

(ii1) subjects should be permtted
to abstain fromthe val uation
process.

10. (Inplied by Randall, Chapter
VII1): Subjects nust view the CVM
process as a neani ngful opportunity
to influence policy via their
responses;

or



(Arrow, Rosen and Freeman, 1979): ?
Subj ects nust view questions as
bei ng sufficiently hypothetical so
as not to provide incentives for
strategi c behavior.

11. (Bi shop-Heberlein):
11. (Bi shop-Heberlein):

(1) Azjen-Fishbein criteria for the ?
structure of valuation questions
nmust be satisfied.

(1) Azjen-Fishbein criteria for the ?
structure of valuation questions
nmust be satisfied.

(i1) "close" correspondence between ?
attitudes and behavior is required.

(i1) "close" correspondence between ?
attitudes and behavior is required.

It must be acknow edged that the rationale for including
any of the ROC s in Table 3, as well as the rationale for
excl udi ng other possible ROC s, is weak or nonexistent at



this point in tinme. For exanple, our suggested ROC s 1 and
2 are justified by, first, the "famliarity" argunent and
secondly, our observation that in several conparison

studi es, #50% accuracy ranges for CVM val ues overlap with

+50% ranges for indirect market nmethods for val uations of
comodi ties which we assert are commodities wi th which

subj ects are probably famliar and have sone degree of

i ndirect market experience. Cbviously, neither argunent is
imune to challenge. As a further exanple, in Section |.4
above we argue for the abandonnent of the "information bias"
rubric (ROC 8 (ii)). As a final exanple, we note that at
this stage of the state of the arts, we are unable to even
give precise definitions for many of the limts on CVM
measures that we believe to be inportant; e.g., in 9(i),
what is a "sinple" choice?;, in ROC 10, what is a "neani ngful
opportunity"” or a "sufficiently hypothetical" choice?

Thus it is hoped that the conbined discussions in this
book concerning the potential role of ROC s in providing
means by whi ch ranges of Reference Accuracy may be
attributed to CYM neasures wi |l provoke inmaginative thinking
and research relevant to the specification of precise and
defensible ROC s; in any state of the arts assessnent, of
course, the imedi ately precedi ng di sussions establish the
infant stage of this process at this point in tine.

As is obvious fromTable 3, while we at |east can see a
place to begin in terms of specifying ROC s, our know edge
is virtually nil in terns of the error inplications of not
satisfying an ROC. Referring to ROC 8 in Table 3, Rowe and
Chestnut's (1980) error estimtes can be of very linted
useful ness for our purposes given our inability to assess
the quality of studies used in their sanples vis-a-vis other
rel evant ROC's. O course, this virtual void in our
knowl edge is the notivation for the insistence on
"cal i bration" research by alnost all of the participants
(see, particularly, the Cooments by Arrow and Rosen in
Chapter Xl I, and those by Bishp-Heberlein (Chapter I X) and
by V. Kerry Smth
(Chapter Xl)).



K. THE STATE OF THE ARTS OF THE CONTI NGENT
VALUATI ON METHOD

In Chapter | we noted the need for a "reflective pause"” in
CVM research wherein concerned researchers can take stock of
the progress that has been made in the devel opnent of the
met hod, and of the major issues which require resolution for
further devel opnments. The need for such a pause was nade
mani fest by our review of the nyriad "criticisns" of the
CvM all of which pointed to the disarray and confusion
anongst CVM researchers attributable to two central facts.
First, there has been a | ack of consensus anobng researchers
as to the priority issues and hypot heses that warrant
enpirical focus. Research efforts appeared scattered and
diffuse as we repeatedly addressed asserted "biases" in the
CVM (e.g., starting point, information, vehicle biases,
etc.) in the "heuristic" manner described in Chapter 111,
with seem ngly but one basis for accepting or rejecting a
"bias": sone ill-defined "preponderance of evidence." In
| arge part, this lack of a well-defined, prioritized
research agenda for the CVWMreflects the ad hoc, "chem stry
set" approach to CV/Mresearch noted by V. Kerry Smth,

Bi shop- Heber | ei n, and ot her Conference participants.
Enpirical applications of the CYM have outstri pped
intellectual inquiry -- via formal nodels or otherw se -- as
to how individuals may behave wi thin contingent market
settings and inplications for questionnaire design and

i npl emrentation practices. Secondly, follow ng perhaps from
t he preceedi ng observations, CVM researchers have been

appl ogetic, or defensive, vis-a-vis the "rest of the

prof ession" due to the pervasive feeling that interrogated
responses by individuals to hypothetical propositions nust
be, at best, inferior to "hard" market data or, at worst,

of f-the-cuff attitudinal indications which m ght also be
expected to reflect efforts by individuals to mani pul ate the
survey to their selfish ends.

The difficulties involved in efforts to provide sone state
of the arts context for the controversies surrounding the
viability of the C/YMfor estimating values for public goods
are made mani fest by the assessnment process seen in Parts |
and Il of Volune |.B. Thus, many of the positions and
concl usions presented by us in Part | were later altered or
retracted as a result of the focused di al ogue concerning
priority issues in CVMresearch between the authors, four
ot her prom nent CVM researchers, and | eadi ng econom cs and
psychol ogy schol ars whose interest in public goods val uation
is a step renoved fromthe CVYMper se. O course, the
reader will judge the success of this process in providing a



state of the arts context for the CV/M In this regard, our
general view of this context is described as foll ows:

1. The VM Wthout Apology. It is surely time for
repl aci ng apol ogies for the CVWMwith a positive research
agenda to be described below. As a first step in this
direction, we nust eschew the joys of self-flagellation over
our lack of know edge of the "truth": we don't and won't
know it, nor will our colleagues in the "rest of the
prof ession” vis-a-vis their value estimtes, nor wll
scientists in other disciplines. Following Arrow s
exhortations, we nust directly address the question, what is
accuracy, and then | ook to calibration nmethods which provide
us with a neans to achi eve accuracy levels that are
reasonabl e and cinsistent wwth those | evels obtained in
ot her areas of econom cs and in other disciplines.

What is accuracy in a CVWMestimte? It is a subject's
val uation of a commodity which "reasonably" reveal s his/her
preference for the commodity. What does "reasonabl e" nean?
"Reasonabl eness” is established by criteria -- Reference
OQperating Conditions -- which allow us to nmeasure the
magni t ude of probable errors in any given application of the
CVYM Thus, whether resulting ranges for Reference Accuracy
associated with applications of the CV/M are never better

than + 50% or £+ 500% our focus is on defining the reference
accuracy range. As with any other estimates, the

"useful ness" of estimates with any range of error is

determ ned by the purposes to which the estimates are to be
put .

2. Concl usions concerning accuracy. Wile perhaps useful
in pointing to needed research, the above is little nore
than a definition of accuracy. G ven, as was argued above
in Section J, that efforts to develop ROC s relevant to the
CVM have just begun, and that we are alnost totally ignorant
of the error inplications associated with the few ROC s that
seem pal atable at this tinme, nust we then agree with V.
Kerry Smth's judgenment (Chapter Xl) that no concl usions
about the accuracy of CVM neasures can be drawn based on
research acconplished to date? W think not. At this point
of reflective pause in the devel opnent of the CVM one fails
to see inplications for the accuracy of CVM neasures from

received research only if one's view of "acceptable"
inplications is limted to evidence that denonstrates sone
degree of precision -- narrow ranges of error. This is to

say that while we cannot build the case for ranges of

Ref erence Accuracy for the CVM of magnitudes that woul d nmake
CVM val ue estimtes of practical use in nany cases, at this
point in the nethod' s devel opnment a "useful conclusion” in
the sense of V. Kerry Smth's assertion mght well be that



t he net hod produces order of nagnitude estimates -- but we
t hink one can argue that error ranges are nuch smaller.

Before continuing this argunent, it is relevant for our
purposes to recall V. Kerry Smith's denonstration (Chapter
Xl') of the w de range of potential for hypothetical and
reporting errors in "hard" data conmmonly used, w thout
apol ogy, in econom c anal yses. Such data are seem ngly
accepted in total ignorance of ROC s relevant for their
collection and the resulting ranges of Reference Accuracy.
Thi s observation, when conbined with Coursey and Nyquist's
findings of potential errors in ordinary demand anal ysis and
Mtchel |l -Carson's general comrents regardi ng sanpling

errors, should serve -- to paraphrase Freeman (Chapter X E)
-- as a chilling rem nder of the limtations of enpirical
anal ysi s/ nodels in nost areas of economc analysis. It

seens fair to say that, in the general economcs literature,
gquestions of accuracy are not promnent. This is not to
suggest a nihilistic approach to C/Mresearch: the whole
world is wong (inaccurate), so why should we be concerned
Wi th accuracy. W nean to suggest the perspective:

econom sts' typical preoccupation with such things as
standard errors, etc., may have msled us into view ng val ue

estimates as "precise" in ternms of narrow error ranges, *
5% 10% or even 20% Couched in the broader terns of

Ref erence Accuracy, such "precision” in general econom c

val ue estimates may qui ckly dissipate. Again, that such
broader views of accuracy are generally ignored in econom cs
is made mani fest by V. Kerry Smth's provocative discussion
in Xl.B.

Returni ng to our discussion of what one can concl ude
regardi ng the accuracy of CVM neasures, we begin by
recalling an earlier discussion of the "truth". W do not
and will not know it. But sonething anal ogous to "truth"
may be attributed to values derived from as exanples,
actual cash trades in Bishop-Heberlein' s Sandhill study and
in Vernon Smth's | aboratory experinments. Eschew ng
argunents as to how Bi shop- Heberl ein's auction formats m ght
have been inproved in one way or another, their cash
of fers/paynents are certainly the "truth" vis-a-vis
preference revelation in the sense that folks clearly paid
(were paid) for a well-defined coomodity and then used the
comodity. For the limted, nost |ikely nonequilibrium
"sinul at ed" market used by them we can surely attribute
preference revelations to these values. The differences
bet ween nean cash and CVM WA val ues was roughly 42%
bet ween cash and CVM WIP val ues, differences ranged from
about 38%to 124% across their four auction formats (Tabl es
9.2 and 9.3 in Volune 1.B). Do these differences inply
not hing vis-a-vis conclusions as to the accuracy of CVM



measures? If accuracy is viewed as involving "small" ranges
for Reference Accuracy, one would [ anment the "l arge"

di fferences, as do Bi shop and Heberlein, and concur with V.
Kerry Smth that nothing (positive) can be concluded. |If
orders of magnitude are relevant, one mght find Bi shop-
Heberlein's results startling: CVYM and cash offers are
virtually the sanme (see Figure 6.1 in Volune |.B). Qur
col | eagues in environnental engineering may well envy such
accuracy. In these regards, we note Bishop-Heberlein's l[ater
"surprise” (IX. F) at how well the CYM does work -- cash-CvM
di fferences were not "outrageous".

Questions of the transferability of |aboratory results to
real -world conditions aside, hypothetical responses in
Vernon Smth's experinments were consistently within 10% of
actual market outcones. In the Coursey et al. |aboratory
experinment, differences between val ues derived fromfina
Vi ckery auctions and hypot hetical questions were | ess than
20% for WIP and approxi mately 100% for WIA. The central
point in all of this is apparent, however. In terns of the
standard for conparisons of CVM val ues, we can continually
argue as to how well preference revel ations are nade
mani f est by Bi shop-Heberlein's cash offers, Vernon Smth's
securities values, Coursey et al.'s neasures related to
tasting sucrose octa-acetate, or, noving to public goods,
TCM and HPM val ues derived by the eight sets of authors
given in Table 6.12 (Volune |.B). But however well any of
t hese neasures refl ect neaningful revel ati ons of preferences
by individuals, every piece of evidence that we have
denonstrates that the C/Myields value estinates that are
i ndi stinguishable fromthose standards in order of nagnitude

terns. | ndeed, and herein lies the rel evance of our * 50%

argunents, in nost instances CVYM values are within £ 50% of
val ues derived fromalternative nethods for estinmating
pref erence reveal ed val ues.

3. Final Remarks. Thus, our final (c.f. our stronger,
pre- Conference, reservations in Chapters | - VI of Volune
| .B, ad passin) assessnent of the state of the arts of the
CVYMis generally positive. W find inpressive the acuracy
of CVM neasures inferred by the avail able evidence at this
stage of the nmethod' s devel opnment. We find encouragenent in
the Conference results, particularly those reported by
Arrow, Kahneman, and Bi shop- Heberl ei n, which suggest that
breaki ng the "hypothetical barrier” in the CVM may not be as
hopel ess as we and others earlier believed.

"Prom se" is not "performance," however, and our
assessnents given above refer only to the potential prom se
of the CYM as a viable nethod for
estimating values for public goods. The realization of that
prom se inplies real challenges for theoretical and



enpirical research for those involved with the nethod's

further developnent. |In concluding this Executive Summary,
we now focus attention on critical issues for any research
agenda which are relevant for guiding future CVMresearch.



L. CRITICAL | SSUES FOR FUTURE CVM RESEARCH

In the nost general terns, it nust be hoped that greater
focus can be achieved in future research with the CVM Both
Bi shop-Heberlein and V. Kerry Smth enphasi ze the ad hoc
character of the bulk of CVMresearch to date -- a
characterization aptly descri bed by Bi shop-Heberlein as
reflecting a "chem stry set" approach. To a |arge extent,
the ad hoc quality of CV/Mresearch has resulted fromthe

enphasis or priority given enpirical results -- necessitated
in many cases by data needs of the entities providing
research funding -- as opposed to theoretical and design

issues. Results fromthis enpirical enphasis are nade
mani f est by the profession's preoccupation, wthout
resolution, with such operational "biases" as starting
point, information and vehicle issues as noted in Chapter
11, issues sone of which, upon reflection by Conference
participants, may now be viewed as not inplying biases per
se but rather inplying limts on questionnaire design and
the manner in which CYMvalues are interpreted. Thus, the
first critical issue for future CVMresearch is the

met aphorical realignnent of the enpirical cart and the

t heoretical horse. There is a critical need for nodeling
efforts focused on individual behavior in contingent market
settings which may serve as a basis for formulating

hypot heses for enpirical testing. This need for nodeling
efforts underlies virtually all of the additional issues for
further CYMresearch di scussed bel ow.

A second critical issue for future research involves the
specification and neasurenent of Reference Accuracy for CVM
measures. In this regard, inmaginative and innovative
thought is required for defining relevant ROC s (e.g. Table
3 above) and for calibrating errors with deviations from
ROC s. Thus, we nust ask questions exenplified by: Wat is
"fam liarity" or "experience" vis-a-vis a CVM comuodity;
what is "uncertainty" and what constitutes "ideol ogi cal
content"; what variables may perform best as neasures of
cognition and/or affectation and how are attitudi nal
vari ables calibrated with neasures of attitude-behavior
correspondence; how can we better structure val ue questions
So as to enhance a priori our expectations that preference
revel ati ons are obtained which are at |east consonant with
i ncentive-conpatible revelations in market contexts? In
addressing these issues we will need to profit from and
exploit the |l essons learned in | aboratory and field
experinents, as well as in research in other disciplines.

A final critical issue for future CYMresearch invol ves
our need to resolve the "incentives" question. In this



regard, our concern extends beyond the hypothetical paynent
guestion. W concur with Arrow s suggestion that question
settings that are sufficiently pseudo-real may be expected
to result in satisfactorily pseudo-real responses and we are
not convinced as to the extent to which one can distinguish
bet ween paynent effects and those attributed to famliarity
and experience questions. O interest in these regards is
the threads of an argunent, seen inplicitly in Randall's
paper, as well as in Kahneman's Comments, and explicitly in
Mtchel | -Carson's paper (Appendix), that val uations of
contingent changes in provision |evels of public goods m ght
be better obtained via processes which attenpt to sinulate
results frominstitutions other than the market institution.
Their exanpl es specifically suggest the referendum
institution. In terns of famliarity and experience, the
provi sion of public goods via reliance on market-1|ike
transactions valuations is, at best, tenuous vis-a-vis the
ref erendum process which is actually used in this regard.
Sone sort of preference revelation nust surely be inferred
by the act of an individual's signing a petition which
requests a public/social action which the individual
generally knows will result in his/her paynment of higher
taxes. Thus, a la Randall, the subject may indeed be

noti vated by the opportunity to influence policy. Wether
such notivation would lead to strategic" signings of a cost-
specific referendumis an inportant enpirical question.

Here we sinply note the potential appeal for such a
variation in CYM applications in dealing with many of the
sources of famliarity/experience problens, when narket

anal ogies are used in the CV/M and its possible use in
resolving (or re-casting) the incentives problem



