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PART |

THE CONTI NGENT VALUATI ON

METHOD



. | NTRODUCTI ON

A. THE CONTI NGENT VALUATI ON_ MEHTOD

The purpose of this book is that of assessing the state of the arts of
the contingent valuation method (CVM as this nethod is used to estinate
values for public goods in general, and for environnental goods in
particular. The CW is a survey nmethod, the essence of which is succinctly
expressed by Randall et al. (1983) as follows:

"Contingent valuation devices involve asking individuals, in survey or
experimental settings, to reveal their personal valuations of increnents
(or decrenents) in unpriced goods by using contingent markets. These
markets define the good or amenity of interest, the status quo |evel O
provision and the offered increnent or decrenent therein, the institutiona
structure under which the good is to be provided, the method of payment, and
(implicitly or explicitly the decision rule which determ nes whether to
impl ement the offered program  Contingent markets are highly structured to
confront respondents with a well-defined situation and to elicit a
circunstantial choice contingent upon the occurence of the posited
situation. Contingent markets elicit contingent choices." (p. 637)

The use of surveys as a neans for obtaining values fromindividuals
elicits in many a feeling of uneasiness. This may be attributable in part
to the association of surveys with opinion polls and the general awareness
that such polls may not be reliable: in 1948, opinion polls "elected M.
Dewey, but voters elected M. Truman. As is discussed |ater, psychol ogists
woul d generally support the notion that opinion polls may be unreliable;
their research denonstrates that opinions, or attitudes, nay be poor
predictors of actual behavior.

In the CVM however, individuals are asked neither about their
opi ni ons nor about their attitudes: they are asked about their _contingent
valuation (if 'this' happens, what would you be willing to pay). However,
whil e questions posed in the CYM are (arguably) not attitudinal, the
"market', the commobdity and the paynent, as they appear in the CVM are
hypothetical. As will be seen, a large part of the criticisms of the CVM
internms of the reliability or accuracy of value neasures drawn therefrom
arise from the hypothetical nature of the CVM

The CVM has strengths and it has weaknesses. Experinental efforts to
devel op the nethod -- devise ways to nmitigate or elinminate weaknesses and
enhance strengths -- began but a decade ago; prior to 1978, only a handfu
of scholars were involved in its developnent. As interest in applications
of the CVW increased, and its presence became nore broadly recognized in
the research community, nore and nmore scholars have entered the debate as
to the efficacy of the CVWM in real and potential ternms, as a neans for
valuing public goods. At this point in tine, a substantial literature has
devel oped concerning the issue, in the nost general terns, as to whether or
not one can hope to derive meaningful measures of individual values from a
method wherein all aspects 'relevant’ to value decisions are artificial, or
hypot hetical. A brief overview of this literature will provide the reader
with sone flavor for this controversy and, therefore, with an appreciation
for the major objectives of this book -- a topic Which will be discussed
below.  Thus, in the following two sections we consider arguments related to

the proposition: The CVM has achi eved acceptability (section B) ..., but
on the other hand .... (section C).



B. THE CVvM HAS ACH EVED ACCEPTABILITY...

Randal | and others argue that research to date has established the
acceptability of the CYM as a nethod for non-nmarket benefit estination and

that the current task "... is to identify and explain systematically the
rel ationship between the structure and performance of contingent
markets". (Randall et _al., 1983, p. 642) Thus, Randall, et al. assert:

"At the outset, the research agenda in contingent valuation sought to
establish, in the face of considerable skepticism contingent valuation
as an acceptabl e nethod of non-market benefit estimation (acceptable in
the sense that it works about as well as available alternative techniques
and is adaptable to at |east sone valuation tasks that alternative

met hods cannot handle). That objective has been attained. In addition,
the experinmental work of others has blunted traditional fears that
strategi c responses would inevitably dom nate data sets of stated
personal valuation. (p. 642)

Gt her authors, despite their critique of sone CVM studies, suggest
cautious optimsmfor the promse of the CVM for exanple:

"(CWM studies) are a pronmising approach for the estimation of

non-mar ket environmental values. There has been steady progress in
mnimzing biases, just as there has been progress with problens in

ot her techniques; nevertheless, we are far frombeing out of the woods."
(Rowe and Chestnut, 1983, p. 408)

Since the relatively recent beginning of enpirical experinments with

the CVM _1/ progress of sorts has undeniably, been made in the devel opnent
of the CYWM  As pointed out by Randall et al. (1983), bids obtained in CVM
studies are generally shown to be significantly related to incone,
availability of substitute and conplementary commodities and denographic
characteristics; i.e., CV bids "...are not random nunbers." (p. 639-40)

Bi ds have Seen shown to be consistent with actual behavior. (Randall, et
al. pp. 639-40) As is discussed in sone detail in 2 later chapter O
this book, maxi mum willingness-to-pay neasures derived from CV studi es have
been shown to be consistent with narket-demand-based values. Wthin this
context, a basis exists for Randall, et al.'s assertion that "several

ki nds of evidence generated by ... (CVM...studies support contingent

val uation nethods." (p. 639)

Moreover, in a recent study by Schul ze et al. (1981), selected CVM
studies were reviewed to the end of assessing the extent of various biases
in CVM neasures. The authors conclude that "Biases do not appear to be an
overriding problent (p. 170) although the authors point out that "...to
establish a preci se contingent market -- the 'good' must be
wel | -defined" (p. 170).2/



C. ...BUT ON THE OTHER HAND.

Not wi t hst andi ng the "progress" noted above, others within the econom cs
prof ession, and many outside the profession, reject the above-described
notion that the CYM has attained anything near the |evel of "acceptability"
ascribed to the method. In review ng estimtion methods, including the
CYM for valuing non-market goods, Feenburg and MIls (1980) offer the
dreary conclusion that "In the absence of narket data, demand or
willingness to pay estimation would appear to be hopeless" (p. 58). 3/
Referring specifically to survey methods such as the CVM Feenburg and
MIIls seemingly presune to speak for the econom cs profession in offering
the follow ng conclusion.

"Economi sts are biased against such surveys because they believe
crucial contrary-to-fact questions are unlikely to be answered
accurately. People lack the incentive and ability to answer
accurately questions such as, "How nuch nore often would you swim
inlake L if anbient pollution concentrations were reduced 10%

Most people presunably experinent and talk to others to ascertain

the effect of pollution abatement on their utility-maximzing behavior.
Thus, econom sts doubt the accuracy of survey responses regarding
effects of pollution abatenent."(p. 169)

Interestingly enough, the 'incentives' criticism of measures drawn from
the CVW as couched above, is inextricably related to a second criticism of
the CVWM viz, biases resulting from strategic behavior on the part of
survey participants. Essentially, the strategic behavior hypothesis --
discussed in detail below in Chapter |l -- posits behavior by survey
respondents whereby fal se responses are given when such responses may result
in 3 gain to the individual; i.e., "...it is in the selfish interest of each
person to give false signals, to pretend to have less interest in a given
collective consunption activity than, he generally has..." (Sanuelson, 1954,
p. 389). From enpirical efforts to test the strategic behavior hypothesis,
it is shown that the nore hypothetical the question in a survey, the less
the incentive for strategic behavior -- the use of hypothetical questions
could be a nmeans of avoiding biases from strategic behavior (Freenan,
1979a, pp. 97-99). Herein lies the potential dilenmma: the nore hypot heti cal
the question, the less the incentives for strategic behavior but, also, the
l ess are incentives for accurate responses.

In addition, to the above, two related sets of considerations which pose
questions as to the efficacy of the CVYMemanated from outside of the
profession per se, viz, fromthe branch of psychology referred to as
"cognitive psychology'. The first of these (noted above) questions the
extent to which responses derived in CV studies are expressions of
attitudes as opposed to intended behavior (as is presupposed in CV studies)
and 2 related controversy in the discipline of psychology concerning the
extent to which attitudes are reliable predictors of behavior, (Bishop and
Heberlein, 1979). A second set of considerations received from psychol ogy
which is of potential relevance for the CVMstrikes at one of the nost
basi ¢ concepts in econonmic analysis: the concept of rational behavior. A
nunber of recent studies point to stark discrepancies between actual
deci si on-maki ng behavior and the postulates of rationality, particularly in
circunstances involving uncertainty. 4/ Arrow (1982) notes that "...these



failures in the rationality hypothesis are in fact conpatible with sone of
the specific observations of cognitive pyschologists" p.5). The
"observations' referred to by Arrow will receive considerable attention in
| ater sections of this book. For present purposes, tw of these
observations from psychol ogi cal research are germane. In direct contract

to expected utility theory wherein subjective probabilities based on prior
infornmation play a major role, cognitive psychol ogi sts argue that
individuals, in evaluating uncertain events, tend to ignore both prior
information and the quality of present evidence (Tversky and Kahneman,

1974, 1981). Secondly, also in direct contrast with the rationality
precepts underlying expected utility theory, cognitive psychol ogists
essentially argue that an individual's valuation of a commodity, along with
many ot her commodities, is not sinply dependent on the comodity set
(prices, income and commodities), but on how the set is described
-- different descriptions of the same comodity space may yield different
values for specific commodities. (Tversky and Kahneman, 1981)

I mplications of these observations for potential biases in results
from CV studies are obviously a matter of some concern. For exanple the
first issue -- excessive reaction to current information -- may inply that
obt ai ned CV val ues are susceptible to the influence of (often) tenporary
"media events'; in terns O efforts to value environnmental quality, the
Three-M1le Island incident and the furor over Love Canal -- a popul ar nedia
topic in 1980 -- come to mnd. Mreover, the applicability of CV val ues
obtained in one 'current information' climate to values relevant for a
different climate is questionable. The second issue -- the dependence of
commodi ty val ues on how commodities are described -- inplies potentia
bi ases arising fromthe framing of wllingness-to-pay questions in the CV
questionnaire; thus, for any given public/environmental commodity to be
valued via the CVM different descriptions of the sane basic commodity
could yield different estinmates of values of the comodity. 5/



D. THE NEED FOR A STATE OF THE ARTS ASSESSMENT OF THE CVM

It is inportant that the reader understand the context for which the
controversy described above is relevant. President Reagan's Executive O der
12,291 (46 Fed. Reg. 13, 193, Feb., 17, 1981) requires that federa
agenci es such as the EPA consider the benefits and costs of federa
regul ations/actions prior to their inplementation. For EPA regul ations,
such as air and/or water quality standards and regul ati ons on hazardous
wast e di sposal practices, cost may be anenable to estimation but benefits
attributable to a large part of these regulations are non-market, 'public
goods' in nature: cleaner air and water, a safer environnent. Agencies
such as the EPA then have strong incentives and interests in identifying and
devel opi ng means by which benefits attributable to public goods -- such as
environmental inprovenents -- may be assessed

Met hods ot her than the CVM exist for valuing public goods, primarily
the Travel Cost Method (TCM 6/ and the Hedonic Price Method (HPM 7/
The environmental (and other public good) 'commodities' for which the TCM or
HPM might be used for valuation purposes are very limted, however. 8/
For the broad range of air quality and environnental safety issues O
potential regulatory concern to the EPA, the CVMis, metaphorically, the
only ganme in town for estimating relevant benefits. Cbviously, the fact
that the CVW is no worse than other methods or is the only gane in town is
not a sufficient reason for the use of CVM values as 'acceptable' econonic
measures of social benefits in policy assessnents. However, one sees
rationales like these suggested as justifications for the continued
devel opment of the method. For exanple, Burness et al. (1983) conclude
their discussion of caveats relevant for reported CVM results with the
observati on:

"Continued interest and research in this (the CVM) area are clearly
warranted given, first, the inportance of the public goods issue and,
second, the lack of apparent alternatives to some formof the survey
method in deriving valuations for large classes of public
(environnental ) goods." (p. 682)

On the other hand, the fact that the CVMis '"the only game in town'

for providing information of relevance to critical policy issues of the day
is a powerful incentive for scholars to neet the intellectual challenge to
devi se means by which the CVYM (or other nmethods) can be nade effectual in
responding to society's needs.

Wthin this mlieu (Chapter Il traces the character of historica

efforts to develop the CVM), it seenms fair to say that all scholars --

what ever their predilection towards the CVM -- who are directly or indirectly
involved with the nethod appreciate the inmrediate need for reflective pause
in CVYM experinment/application activities. Such a pause is required for
thinking through the many (again, intuitive) propositions that have been posed
as indicative of sources for bias in CV neasures, as well as related (again,
often intuitive) counter-argunents. Mst inportantly, a reflective pause is
required for a re-exanmination of neans by which we can effectively apply the
scientific nethod in our efforts to assess the CVM In this regard, Joan
Robi nson's (1962) polem ¢ concerning the difficulty in social sciences of
applying the scientific nethod, is relevant for our discussions:

"(Referring to why economics is a branch of theology) The process of



science ... consists in trying to dis?rove theories ... The great
difficulty in social sciences ... of applying scientific method, is that
we have not yet established an agreed standard for the disproof of an
hypot hesi s" (pp. 22-3) (theories becone religions in the social sciences
because) "first, the subject matter has much greater political and

i deol ogi cal content, so that other loyalties are ... involved .. (and
secondly) it has been sonetinmes renmarked that econonists are nore queazy
and ill-natured than other scientists. The reason is that, when a

witer's personal judgnent is involved in an argument, disagreenment is
insulting." (p. 24)

As will be seen in later discussions, it is not rate to find one
witer questioning the judgenent of other witers in the CVMliterature and
there exists considerabl e disagreement, if not confusion, as to standards
for proving or disproving hypotheses relevant for inportant aspects of the
met hod.  Thus, devel opnents with the CYM have reached an inportant
wat ershed at which a state of the arts assessnent of the nethod is tinely.
The purpose of this book is to provide such an assessnent.

The critical assessnment of the literature relevant for the CVWMis the
substance of the remaining five chapters in Part | of this book. G ven that
the intent of this literature reviewis to go beyond a sinple description of
l[iterature to an assessnent of the strengths and weaknesses of the CVM we

begin in Chapter |l Wth the devel opment of an historical setting for the
CYM wi thin which an assessment framework for evaluating the state of the
arts of the method is promul gated. Arguments developed in Chapter |1 wl|

set the stage for the central thrust of remmining chapters in Part I.

The arguments devel oped by the authors in these five chapters are
intended to serve 22 a point of departure for a critical exam nation of the
state of the arts for the CWM  Qoviously, the authors' assessnent O the
CVYWMis in no way "the profession's" assessnent and, as noted above, what is
needed at this point intime is a profession-w de evaluation of the CVM
An effort to obtain something akin to a broader, profession-w de assessnent
is acconplished via an Assessnent Conference, Wwhich has the follow ng
form

A "Conference on Val uing Environnental |nprovenents: A STATE OF THE
ARTS ASSESSMENT OF THE CVW' was field in Palo Alto, California, on July 2,
1984. The purpose of the Conference was to elicit a Review Panel's
judgenments 23 to the pronise of the CVM as a neans for val uing
public/environnental goods. The Panel consisted of |eading scholars in the
econoni cs and psychol ogy professions and included:

Kenneth Arrow, Stanford University

Dani el Kahneman, University of British Col unbia

Sherwi n Rosen, University of Chicago

Vernon Smith, University of Arizona

The Review Pan consideration of the CVYM was based, in addition to

their general know edge and expertise in the science of public goods

val uation, upon two sets of infornmation. The first information set was the
authors' critical assessment of the CVMas set out in Part | of this-book;



Part | was made available to Panel menbers well in advance of the
Conference. The second information set was papers and presentations
provided by four |eading scholars involved in research related to the CVM
Paper s/ presentations by these scholars focused first on their critical
assessment of Part | of this book and secondly on their individual
assessments of the promise, strengths, and weaknesses of the CvM  The four
scholars offering presentations at the Conference were:

Ri chard Bi shop, University of Wsconsin
A Mrick Freeman, Bowdoin College
Alan Randall, University of Kentucky

V. Kerry Smith, Vanderbilt University

Results from the conference are reported in Part |1 of this book.
The authors' assessment of the CVM -- the substance of Part | -- and a
nore general, profession-w de assessnment of the CVW -- Part |11 of the book

-- allow us to conclude with what the authors hope will be regarded as an
obj ective, benchnmark evaluation of the CYM Drawing fromthe diverse
sources described above, in Chapter Xl Il the authors will offer final
conclusions as to the current state of the arts for the CVM
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Chapter 1

As exanples, see Davis (1963) and Bohm (1971).
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related discussions, see MC Winstein and RJ. Qinn, (1983).
Furthernore, it may be tenpting to set this source of bias aside

as one which can be readily elimnated through questionnaire design
or accounted for by administering various questionnaires wth
alternative question frames. A careful consideration of the exanple
given in Arrow (1982, p. 7) belies the ease by which this probl em may
be nitigated by questionnaire design or adnministration.

See R Mendel sohn and GM Brown, Jr., (1983).
See S. Rosen, (1974).

See Freeman, (1979a), Chapters 4-5; particularly pp. 85-87.



Il. A H STOR CAL PERSPECTI VE FOR THE CVM ASSESSMENT

A OVERVI EW

As stated above, the CVMis a method for estinmating values attributable
to non-narket, or public, goods. The intent of this chapter is to provide
the reader with some flavor for how and why interest in the CVM was
initiated, the rationale for and nature of early experimental efforts to
devel op the method and the evolution of cur current understanding of the
strengths and weaknesses inputed to the method These discussions then
serve to define the necessary scope of our inquiry as to the state of the
arts of the CvM

In establishing an historical perspective for an assessnent of the CVM

we nust begin by recognizing the ultinmate ends sought in applications of the
nmethod. As noted above in section I.D, the need for benefit neasures
arises fromthe need for benefit-cost assessnments related to environmental
(nmore broadly, public) goods/commpdities--comopdities which are 'public
good' in nature; of course, market prices (and their use in deriving
measures for consuner surplus) are not available for such goods.
Inplicitly, market prices are appropriate neasures of the 'benefits' (socia
wel fare) of concern in benefit-cost assessments and, therefore, represent a
standard for accuracy, or 'appropriateness', against which CVM neasures are
of ten conpared.

Qur historical perspective nust therefore begin with a consideration of
the benefit-cost analysis (BCA) framework per se in terns of its efficacy
as a structure for processing information in ways that are neaningfully
reflective of social welfare consequences associated with social actions;
this topic is considered in sections B and C, below. In section D, we then
consider the extent to which narket prices, as they are commonly used in
BCA, are 'appropriate' neasures of social welfare, as social welfare is
inplicitly defined in the BCA. W will then have established some basis
(which will be Tater expanded) for appreciating the nature of the val uation

institution -- the market -- which is (arguably) a standard for assessing
measures derived by the CVUM At this point, we will be prepared to begin
our inquiry as to the public goods valuation issue. |In section E the

general valuation issue is described. A brief review of the substance O
efforts to develop the CVMis given in section F and section G briefly
describes the relevant, related research in the field of psychology. The
chapter concludes with section H wherein an effort is made to focus

earlier discussions given in sections B-Gon related questions as to the
necessary scope and structure of a conprehensive assessnment of the state of
the arts of the CVM



B. SOCIAL WELFARE: WHAT IS IT AND HOW 1S I T MEASURED?

Econom sts have |ong been concerned with questions concerning how one
m ght define and measure economc, or social "welfare'. 1/ In early years,
a good deal of this concern focused on the debate as to the dependence of
any notion of social welfare on value of judgenments, a dependence argued by
Robbi ns (1932) as out of place in scientific, objective analysis. Bergson's
(1938) social welfare function provided the profession with a nmechani sm
wherein the role of value judgenents in welfare econonmcs could be isolated
and clarified: such 'non-econonic' factors could be entered in the welfare
function as variables just as we include 'econonic factors' such as goods,
services and factors of production.

Wil e Bergson's econonic wel fare function provided a context for
tracing inplications that arise fromany given set of value judgenents, two
maj or problens renmmined. First, sone guide was required as to how one
m ght define/delineate alternative sets of values which nmight lead to a
useful social ordering of alternatives; secondly, how m ght we choose from
anong these alternative sets of values? These were the questions addressed
by Arrow (1951). Based on five general conditions, including the
condition that the social welfare function is not to be inposed or
"dictatorial' -- i.e., individual preferences count -- Arrow derives the
renowned CGeneral Possibility Theorem which says, in essence, that one
cannot structure a neaningful social welfare function w thout violating one
or more of his five conditions -- particularly those related to 'counting'

i ndi vidual preferences. (Arrow, 1951, pp. 46-60) Wile the general relevance
O Arrow s theoremto welfare econom cs has been criticized, particularly
in terns of its relevance to Bergson's welfare function 2/ the bulk of
such criticisms has been dismssed by later analysis. _3/ The necessarily
brief, and admttedly inconplete, sketch of early controversy concerning
val ue judgerments in a social welfare function given above is intended to
set the stage for a theme which will recur throughout this book and which
will be particularly inportant for efforts to suggest conclusions regarding
the state of the arts for the CVW -- the task of the Assessnent Conference
This thene is set out in the formof two questions, devel oped bel ow, and
is framed within the context of benefit-cost analysis (BCA). This context
is used given that the raison d' etre for our interest in the CVWMis its
use in generating estimates of value (benefits) for use in benefit-cost
analysis related to the provision of public goods in general, and
envi ronnental commodities in particular (see section |I.D above). The
questions of interest in this regard are

(i) how are value judgnments treated In BCA; i.e., how does
use of the BCA square with the General Possibilities
Theor en®?

(ii) to what extent are market prices, comonly used in
applications of the BCA, 'appropriate' neasures of
social welfare (or 'benefits')?
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C. BENEFI T- COST ANALYSI S AND THE GENERAL POSSI Bl LI TI ES THEOREM

Wil e wel | -understood by nost economists, it is useful to briefly
review a basic inconsistency underlying BCA as it relates to the Genera
Possibilities Theorem (GPT). The relevant issue is succinctly expressed by
Dasgupta and Peace (1978) as foll ows.

"From the point of view of BCA the main |esson of this discussion seens
to be the followi ng. BCA has been generally interpreted as a method of
aggregating individual preferences so as to provide a basis for socia
choice. The Inpossibility Theorem claims to show that no such
aggregation is possible without introducing ethical judgenents of a
nore specialized kind than requiring sinmply that individual preferences
should count. The explicit introduction of ethical judgnents into BCA
thus appears inevitable." (p. 90)

Thus, since 3 social welfare function involves value judgenents, the
question becomes how such judgenents are to be treated by BCA
practitioners. Under the worst conditions, this question is sinply begged
Under the best (and nost conmon) conditions, economists simply rely on
efficiency criteria, arguing that such things as distributional effects
will either 'cancel out' or can be addressed by other means. 4/ In this
case, the economi st prepares the XX which follows fromalternative sets of
val ue judgenments and | eaves to the decision-maker the choice of
"appropriate’ value judgenents.

The central issue here is that, first, the idea of consuner sovereignty
supposedly underlies the logic of BCA wherein 'values' (discussed below), or
preference, are aggregated across consumers. But, following the GPT, such
aggregation cannot occur without violating one or nore of Arrows
'reasonabl eness' criteria. W should note that even if such aggregation
were justifiable, substantive ethical issues would attend the BCA result
when interpreted as a nmeasure of social welfare. 5/ Thus, BCA "...
proceeds in a fashion which is at odds with its apparent philosophy".
(Dasguspta and Pearce, 1978, p. 94) Fromthis we conclude the follow ng
which will be relevant for later discussions: in using BCA for assessnents
of benefits/welfare accruing to society as a result of (e.g.1 the adoption
of an environmental policy, neasures used therein are appropriately assessed
within a context which includes consideration of inplied judgenents as to
the substance of 'social value'

11



D. MARKET PRICES AS MEASURES OF SOCI AL WELFARE

As inplied in the above, the maxim zation of net benefits derived via
BCA is typically used for assessing a project's inplications for socia
wel fare. It is typically assumed that market prices for outputs and inputs
serve, at least as a first approximation, as 'proper' measures for socially
rel evant benefits and costs. W will not further belabor the point that
"appropriate' prices nust reflect an 'appropriate' objective (socia
wel fare) function.6/ 'Proper' in this regard is generally taken to refer
to the Pareto criterion.

It is generally appreciated that narket prices are identical to the
shadow prices inplicit to Pareto Optinality under conditions which include:
equal ity between narket prices and marginal production costs; and equality
bet ween margi nal production costs and the social opportunity costs of
resources. (Dasgupta and Pearce, 1978, pp. 97-105) It is also generally
appreciated that these two conditions are seldom if ever, satisfied in the
real world due to, anong other reasons, the existence of externalities,

i nperfect conpetition in product and factor nmarkets and unenpl oyed
resources. (Dasgupta and Pearce, 1978, pp. 105-109) In terns of the public
sector, we note the unresolved controversy as to whether or not novenents
toward Pareto Optinality mght result from marginal social cost pricing
notw thstanding distortions in the private sector. 7/ In the end, one
sees in the debate over the extent to which narket prices may serve as
"adequate' proxies for Pareto-like shadow prices, our earlier-cited |anent
by Joan Robinson regarding the absence in the social sciences of standards
by whi ch hypot heses can be disproved; e.g., after reviewing this debate,
Dasgupta and Pearce observe "The role of personal judgenment is the rea
source of criticisns of inmputed price estimates, since it would appear to
lend a large element of 'subjectivity' to a discipline which purports to be

objective ... (referring to market prices) ... using themfor the purposes
of BCA might be no |less subjective." (Dasgupta and Pearce, 1978, p. 116)
From the above we may conclude the following. Gven -- accepting --

Pareto efficiency as 'the' social welfare criterion for ranking and/or
assessing the consequences of social actions, market prices serve, at best
as weak approximations for relevant neasures of social value.
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E. VALU NG PUBLIC GOODS

. In the debate surrounding the social welfare function issue, relatively
little attention was given to that class of goods which, when made avail abl e

to one person, is made available to all because of joint supply and access
to which cannot be denied to individuals via pricing policies, i.e., to
"public goods'. A formal inquiry as to the relationship between socia
wel fare and levels of provision of public goods was introduced by Samuel son
in 1954. Samuel son's conclusions of prinmary relevance for our
di scussions are as follows: First, one cannot hope to obtain
val ues/ measures of individual preferences for public goods by directly
asking people to reveal their preferences: "One can imagine every person
(being asked to reveal) ... his preferences by signalling in response to
price parameters .. to questionnaires, or to other devices." (p. 389), but
with such procedures, "... any one person can hope to snatch some sel fish
benefit in a way not possible under the self-policing conpetitive pricing
of private goods ..." (p. 388). This observation has been interpreted as a
rationale for rejecting the possible use of surveys (questionnaires) as a
means for val uing non-market, public goods inasmuch as individuals wll,
when asked to value a public good, behave strategically in efforts to
"snatch some selfish benefits'; resulting biases are referred to as
"strategic bias'. This then leads to a second conclusion, viz., that in
the absence of market prices reflecting (however inperfectly) individua
preferences, "... we are unable to define an unanbi guously 'best' state"
(p. 388) in terms of a |evel of provision of public goods.

At about this same tine, CGriacy-Wantrup (1952) (hereafter, CW
consi dered the question as to how one might obtain values for a particular
class of 'extra-market' -- public -- goods, viz., public goods related to
resource and environnental conservation. In this regard, C W proposed the
use of survey nethods for obtaining such val ues:

"Individuals ... may be asked how much noney they are willing to
pay for successive additional quantities of a collective extra-market
good ... The results correspond to a market demand schedul e. For

purpose of public policy, this schedule nmay be regarded as a
mar gi nal social revenue function." (Ciriacy-Wantrup, 1952, pp.241-42)8/

C-Wconsidered the following five possible objections to this valuation
procedure, all of which, in his view, could be reasonably overcone
with the careful design of questionnaires. 9/ First, he considers the
i nterdependence (and, therefore, non-additivity) of individual utilities,
an influence which he regarded as minor and correctable by questionnaire
design (CW 1952, p. 242). Second, he mentions the problem of "I unpiness
in the provision of extra-market goods, a potential problem considered by
himas (i) not peculiar to extra-market goods and, (ii) possibly requiring
for its resolution an appeal to costs rather than benefits (CGW 1952,
p. 243) Third, he notes the potential for individuals to purposefully bias
responses to interrogation. O course, this objection is an early
statement of Sanuel son's 'strategic behavior' argument noted above. CGW
regarded the potential bias from strategic behavior as correctable by
questionnaire design and, in any case, small; of course, Samuel son regarded
the issue as the "... fundamental technical difference (vis-a-vis markets.)
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going toe the heart of the whole problem of social econony" (Samnuel son
1954, p. 389).

The fourth objection to the use of surveys for valuing public goods
considered by CWrelates to potential biases stemming from (i) the fact
that other extra market goods are not considered (in a survey focused on
one particular good) and (ii) the fact that the marginal utility of noney
is not likely to remain constant. The 'other goods' issue is considered by
GCWto be of minor inportance and not peculiar to extra-market goods:
they "... apply also to the use of demand functions in analyzing the
market" (C-W 1952, p. 243). For 'practical' ends sought in the survey,
C-Wsuggests that the assunption of constant nmarginal utility of noney may
frequently be realistic " because of conpensating variations in the
prices of other commbdities or in noney incone". Fifth, and finally, GW
suggests that the survey method might be regarded as too academc: the
supply of extra-market goods is determned by political machinery, not by
nonetary valuation. Wthout the benefit of President Reagan's Executive
Order 12291, however, CWnotes the potential contribution of value
infornation to the decision-naking process in a denocratic government (p
244) .

As an aside, it is interesting to observe that the notion of 'option
demand' formally introduced by Wisbrod (1964) has as its precursor CWs
observation that " pl anning agents nmay allow for uncertainty by keeping
their utilization plan flexible. This neans that they may decrease the
periods over which costs are sunk, avoiding obligations to pay fixed
charges ..." (p. 113). Indeed, as observed by Krutilla (1967), "It must be
acknow edged that with sufficient patience and perception nearly all of the
argunents for preserving uni que phenonena of nature can be found in the
cl assic on conservation econonics by Criacy-Wantrup" (p. 778).

Not wi t hst andi ng C-W's apparent optim smregarding the use of survey
net hods for deriving estinates for public goods values, we find no evidence
of imediate efforts to develop and apply the idea. Indeed, follow ng
Sanuel son's 1954 paper one finds little in the literature concerning the
public goods valuation issue until the late 1960's-early 1970's. However
speculative, it mght seemas if Sanuelson's argunents were found conpelling
vis-a-vis the inpossibility of deriving val ue neasures for non-narket,
public goods.

Three distinct lines of inquiry were introduced around the |ate
1960' s-early 1970's which had the effect of rekindling interest in the
public goods valuation issue. First, Cawson and Knetsch (1966) refined
and popul arized the Travel Cost Method (TCM for valuing recreation
sites. 10/ Second, Rosen (1974) introduced the Hedonic Price Method (HPM
as a means for valuing some classes of non-market goods. Third, the
guestion as to the potential efficacy of surveys as a neans for val uing
public goods was reintroduced as a result of: (i) and experinent wherein
C-Ws suggestion for using surveys was inplenented by Davis (1963a and
1963b) and later by Knetsch and Davis (1966); (ii) Bohms (1971, 1972)
experinents with survey nethods which tested and rejected Sanuel son's
strategic bias hypothesis; and (iii) refinements in the survey nethod
introduced in by Randall et al. (1974) based on the aggregate "bid curve"
suggested by Bradford (1970). The structure for surveys set out by
Randal | et al. provides the essence of contenporary applications of

survey referred to as the CV™M
The resurgence of intellectual interest in the public goods val uation
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issue alluded to here is by no neans attributable solely to the above-cited
works.  The 1960's and early 1970's were the formative years for what is
now t he sub-discipline of 'resource and environmental economics'. Interest
in the valuation of the public good, "the environment", was stinulated by
the provocative works by Krutilla (1967) and Kneese (1962), to nane but two
of the imaginative contributors to the air of intellectual excitenent that
characterized that period. Qur focus on nethodological lines of inquiry
initiated during this period sinply reflects the methodol ogical nature of
the issue of primary concern in this book.

W will not divert attention fromthe devel opnments of concern regarding
the CVM for a discussion of the Travel Cost and Hedonic Price Methods for
val ui ng public goods; these nethods have direct relevance for our
assessments of the CVM as is discussed below in Chapter VI. At this
juncture, we wish to focus attention on devel opments with the CVMinitiated
by the works of Davis, Bohm and Randall et al
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F. DEVELOPING THE CWM

In two ways, Randall et al.'s (1974) paper set the use of surveys, in
terns of their use for estimating values for public goods, on a
distinctively different track fromthat inplied by CW (and applied by
Davis) and/or from that inplied by Bohmis work. First, Randall et al.
attenpted to define and i npose on the survey a rigorous structure designed
to differentiate their use of a method whereby values were elicited from
individuals (a survey) from'ordinary' surveys. Their survey nethod was
called a 'bidding game'. Their 'structure' was a questionnaire design
wherein wllingness-to-pay questions were posed within a context which
draws from a market anal ogy: the context of a contingent market. In terms
now famliar to those working with the CVYM (discussed below in Section
G, the '"structure' was an effort to elicit behavioral, as opposed to
attitudinal, revelations of individual preferences. This structure, and
its variants, are now referred to as the Contingent Valuation Method -- CVM

Secondly, with the benefit (not afforded Davis in his earlier study) of
Bohm s results which weakened Saneulson's strategic bias proposition,
Randal | et al. suggest the potential applications of the CVM to the task
of valuing a wi de range of environmental inprovenents -- types of public
goods that extend well beyond those anenable to cross-check via other
met hods (e.g., the TCMwi th recreation demands as in the 1966 study by Knetsch
and Davis) and relatively '"hard" commodities such as Bohm's Public
Tel evision commodity. In this regard, witness the 'commodity' in Randal
et al.'s study: aesthetic benefits fromreduced air pollution.

Randal | 's pursuit of these challenges was quickly joined by other
scholars. Efforts to develop the promise (as it was then seen) of the CVM
were focused in |arge part, as one might expect, on methodol ogi cal problens
as they related to the application of the method. In this regard, the
specter of Sanuelson's strategic bias proposition remained as a concern
notwi t hstandi ng Bohm's results, until appearance of Vernon Snith's
(1977) report of experinental evidence that further belied the strategic
bi as proposition. Thus, a nunber of earlier CVM studies were focused on
tests of the strategic bias proposition. But to test the strategic bias
proposition, one needed to apply the CVM and in efforts to apply the
CYM an ever-w deni ng range of operational/methodol ogi cal problens arose:
how does one initiate the valuation process?; what is the appropriate
mode of paynment in which to couch the willingness-to-pay question?; what
kind and how nuch information should be given to survey participants? 11/

As efforts to deal with operational questions of the type posed above
continued, applications of the CYM were extended in in innovative and
i magi native ways. As exanples, Daubert and Young (1981) applied the CVM
for the estimation of benefits attributable to instreamriver flows; Wlsh
et _al. (1978) and others applied the nethod to estimate option and
preservation values attributable to inproved water quality in Colorado's
Platte River Basin; and Crocker (1984) applied the method to val uing avoi ded
damages to forest stocks from reduced acid depositions.

Operational sorts of problens of the type mentioned above pale in
significance in conmparison with the problem of 'hypothetical bias', however.
Regrettably, 'hypothetical bias' (HB) seenmingly has nany different faces --
it nmeans different things to different people. As but a few exanples, Rowe
and Chestnut (1983) view HB as arising "... because respondents are
predicting what their behavior would be in a hypothetical situation”

(p. 408); Schulze et al. (1981, p. 158) see HB attributable to a
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respondent's failure to understand all of the ramfications of a posited

environmental change; Thayer (1981, p.32) seeningly views HB as
%otentially arising because (for unstated reasons) individuals may not
ehave as they indicate that they will behave (i.e. pay their WIP) in the

CV interviews; Bishop and Heberlein (1979) suggest that HB may result from
the fact that the CW elicits statements of attitudes rather than intended
behavior or from the fact that contingent narkets are "... too artificial
to provide a sufficient context for devel oping accurate val ues" (Bishop_et
al. 1983, p. 620); finally, although certainly not exhaustively,

Burness et _al. (1983) see HB as resulting fromthe (asserted) fact that
"... the CV market precludes the derivation of values which reliably
reflect the interviewee's preferences ..." (p. 675).

Qobviously, from the above, the concept (or concepts) of hypothetica
bias is generally intuitive and almbst always poorly defined; perhaps
understandably in light of the inprecision of the hypothetical bias notion
efforts by researchers to respond, via enpirical tests of related
hypot heses or otherw se, have been equally inprecise. 12/ An exception is
found in one form of the hypothetical bias proposition which proposes
that choices made under conditions where actual paynents are involved will
differ from choices involving hypothetical payment. This hypothesis has
been stated, tested, and denonstrated as 'true' by a nunber of
scholars. 13/ W note that this hypothesis is but one possible
interpretation of the argunments of Freeman (1979a) and of Feenberg and MIls
(1980) which propose that, with hypothetical payment, individuals |ack
incentives to incur the disutility associated with time and mental energy
required to respond 'accurately' to wllingness-to-pay questions. As will
be argued | ater, however, neans other than actual paynent nay provide
incentives for accurate responses.

G ven, unquestionably, that the CYM is hypothetical in character -- it
i nvol ves a hypot hetical market for the provision of a conmodity which
i nvol ves hypot hetical paynent -- the persistence of criticisnms that CVM

measures nust be substantively biased is perhaps understandable; this is
particularly so given the general failure by scholars working with the CVM
to translate posited sources for hypothetical bias into testable hypotheses
and to test them Thus, the hypothetical bias issue, with all of its
diverse, poorly defined 'faces', renmains as one of the npbst inportant
unresol ved issues relevant for any assessnent of the efficacy of the CVM as
a neans for estimating values for non-market environnental commodities.

As we will see in the follow ng section, the potential intuitive appeal of
the hypothetical bias proposition vis-a-vis the credibility of CVM neasures
is reinforced by research findings in another sub-discipline.
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G RELATED RESEARCH | N OTHER DI SCI PLI NES

As evidenced by an examination of references in the CVM literature,
scholars involved in the devel opment of the CVYM have only recently becone
aware of the full inplications for their own work of the research ongoing
in other areas of economics and in other disciplines. The attitude v. behavior
i ssue which has long been of concern to pyschol ogi sts was introduced by Bishop
and Heberlein (1979). Econom sts' concern with nechanisns for eliciting
"true' preference revelations -- e.g., the Vickery (1961) 'second price'
auction -- is only recently reflected in the CVW literature (Coursey et al
1983), and examinations of the potential contributions to the devel opment of
the CVM fromtechniques derived in 'experimental economcs' are at a
relatively infant stage

Also, in the area of psychology a great deal of enpirical research
concerning the manner in which individuals nmake decisions may be rel evant
for the CVWM As exanples of the many anonalies in individua
deci si on-maki ng reported by Tversky and Kahneman (T-K) (1981), their
observations concerning 'nental accounts' are of particular interest. T-K
argue that, in making allocative decisions (regarding incone), the
i ndi vidual may focus on groups of commodities as opposed to individua
commodities. Thus, rather than allocate $15.00 to a night at the novies,
$25.00 to an evening at the opera and $10.00 to a day at the beach, an
i ndividual may allocate $50.00 to sonething akin to an 'entertainment
account'. Sub-allocative decisions are then nade as the need or opportunity
for recreation or entertainment arises. To the extent that individuals do
think in terms of 'accounts' there may be serious inplications for the CVM
In deriving a value, for exanple, for a specific environmental inprovenent
(e.g., inproved air quality in Denver) the obtained value may in fact apply to
sonme nore aggregate comodity (account), say environnental quality in genera
-- i.e., the CV neasures nay relate to sonething akin to an 'environnental
account', as opposed to the specific environmental inprovement serving as a
‘commpdity' in the CV study.

Another related line of argunent that is potentially relevant for
assessnents of the CVWMis that devel oped by researchers at Decision
Research (Eugene, Oregon). O particular interest is the recent work by
Slovic et _al. (1980). Citing recent research by T-K (see below), they
argue that individuals seemngly use inferential rules, called 'heuristics'
to reduce difficult mental tasks to sinpler ones. Three characteristics of
common heuristics used by individuals are of interest. 14/ First,

i ndi vidual judgenents of the inportance of an event, or the l|ikelihood of
its occurence, are affected by the extent to which the event (public good)
is easy to imagine or recall -- i.e., by information (in the press, T.V.,
etc.); this '"availability' heuristic is related to a second
"representativeness' heuristic which will reappear below in our discussions
of risk. Thus, for exanple, a CV study focusing on willingness-to-pay for
environnmental regulations on nuclear waste disposal (nore generally,
hazardous waste disposal) might result in seriously distorted results given
recent, well-publicized events such as the Three Mle |sland accident and
docurmentaries on Love Canal. Efforts to value recreation facilities in a
near by National Park could be distorted by recent reports of crowded
conditions at any recreational facility. Equally serious, values for

public goods related to governnent actions could be distorted by exposes of
official msconduct, reflecting distrust of (or distaste for) the
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government in general

Secondly, Slovic points to research suggesting that (i) individuals
tend to be overconfident in their heuristics and (ii) people's beliefs, once
formed, change very slowy -- judgenents of 'fact' are "... extraordinarily
persistent in the face of contrary evidence". (Slovic, 1980, p. 189) Thus,
to the extent that individual beliefs or perceptions concerning a
particular public good are fixed, the task of altering perceptions of the
good -- conmmunicating the nature of, e.g., a specific environmental
i mprovenent -- may conpound the conplexities involved in an individual's
perception of an actual change and their valuation of that change.

Third, Slovic points to what might be referred to as a general aversion
to uncertainty by individuals. Evidence from psychol ogi cal research
suggests that, as a means for elimnating the anxiety that attends
uncertainty, uncertainty is sinmply denied -- a behavioral pattern vis-a-vis
uncertainty noted by other authors as well. 15/ Results from survey
net hods may be seriously distorted if, indeed, individuals generally deny
risk and uncertainty, particularly in studies involving public goods
affecting such things as nortality and norbidity. Exanples include CV
studies designed to value changes in air/water quality and studies designed
to value the adoption of any public policy related to health and safety.

Ri sk and, nost prevalently, uncertainty vis-a-vis risk are conmon
di mensions of many of the public-environmental goods of analytical interest
in applications of the CVM 16/ the use of the CVMto val ue
public/environnental goods presupposes sone understanding as to how
i ndividuals form values under conditions of risk and uncertainty.

Underlying nost analysis is the expected utility hypothesis of behavior

under uncertainty combined, in a sense noted by Arrow (1982), with the
inplicit use of the Bayesian hypothesis wherein individuals consistently use
conditional probabilities for changing beliefs on the basis of new
information. A recent exanple of this approach is seen in a paper by
Gal | agher and Smith (1984) wherein, in valuing (e.g.) inproved air quality
in a national park, the individual perceives a 'change in air quality' as a
change in the probability distribution of air quality levels to which he/she

has access on any given visitor day. In the Gallagher-Smth nodel, "... to
the extent that each individual appreciates the random nature of
environnmental services ..." (p.2) the individual's valuation of a posited

environmental quality inmprovenent is then based on the maxim zation of
expected utility (within the context of state-dependent utility functions)
Anot her area of ongoing research of potential relevance to the CVM
concerns the rationality hypothesis so basic to the bul k of economc
anal ysi s, and upon which rests the expected utility hypothesis. The
rationality hypothesis has | ong been questioned as to its relevancy
vis-a-vis enpirical content and there is growing criticismas to its
validity, in any operational sense, in explaining or predicting individua
behavi or under conditions of uncertainty. The degree of conplex
calculations inmputed by the theory to individuals in their efforts to form
val uations -- witness the weight of such calculations inplied in the
Gal | agher-Smith application -- is belied by enpirical evidence and, in the
authors' mnds, by intuition. As observed by Arrow,

"Hypot heses of rationality have been under attack for enpirical
falsity alnost as long as they have been enployed in economcs.
Thorstein Veblen | ong ago had some choi ce, sarcastic passages
about the extraordinary calculating abilities inputed to the
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average individual in his or her daily econonmc life by econom sts.

More recently, Herbert Sinon and his col |l eagues have produced nuch

evidence of the difficulties of human beings in arriving at rational
choices even in rather sinple contexts ..." (Arrow, 1982, p.1)

Extending Arrow s reference to Sinon's work, Sinon notes that "Wen
even small conplications were introduced into the (decision-making)
situations, w de departures of behavior fromthe predictions of subjective
expected utility (SEU theory soon became evident ... the conclusion seemns
unavoi dabl e that SEU theory does not provide a good prediction -- not even a
good approximation -- of actual behavior". (Sinon, 1979, p. 506)
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H THE STRUCTURE FOR A CVM ASSESSMENT

As a result of our reflections concerning the thrusts of CV/Mrel ated
research conducted over the | ast decade, four issues stand out in terns of
enconpassi ng questions of central inportance for our efforts to assess the
state of the arts of the CVYM These are: (i) questions concerning the
degree to which CVM experiments have succeeded in devel opi ng questionnaire
designs that nmitigate or elimnate, the potential for operational-types of
bi ases (vehicle, information, strategic biases, etc.); (ii) questions
concerning the extent to which research results outside of the CVM area of
research per se have been rationalized vis-a-vis their inplications for
the CWM-- in this regard, reference is nade particularly to the areas of
deci sion theory, experimental economics and psychol ogy; (iii) questions
concerning the pervasiveness and nagnitude of biases in CVM neasures.
attributable to 'hypothetical bias'; and (iv) questions concerning the
exi stence of precise standards which serve as a basis for accepting or
rejecting hypotheses related to the 'accuracy' of CVM neasures.

The structure for our assessnent of the CYW is, therefore, one which
allows sharp focus on these four sets of questions. Thus, Chapter Il
focuses on the questions posed in (i): CYM studies are critically reviewed
with particular concern being given questionnaire design as it relates to
operational biases. A review of research, and its relevance to applications
of the CVWM in the area of experinental economics is provided in Chapter |V,
t hese di scussions focus on a subset of the questions inplied by (ii)). The
i ssue of hypothetical bias is addressed in Chapter V; as a part of our
assessnents of the many 'faces' of hypothetical bias -- the substance of
question set (iii) -- we will be required to exanm ne research results from
the fields of decision theory and psychol ogy, thereby rounding out our
focus on question set (ii). Questions related to standards by which the
accuracy of CV measures nmight be assessed (set(iv) ) are, in the authors
view, of primary inportance. This issue is addressed in Chapter VI. As a
part of this inquiry, enpirical evidence related to conparisons of CVM
values with values derived fromthe TCM and HPM are anal yzed and di scussed

Questions posed in (i)-(iv) and responses to these questions given in
Chapters Il - VI, will hopefully set the stage for discussions at the
Assessment Conference concerning the najor issue if interest in this book
the state of the arts of the CYM As noted above, this major issue is the

topic of Part Il of this book.
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ENDNOTES

Chapter Two

1)  See, e.g., J. Rothenberg, 1961.

2) [.MD. Little, 1952

3) See, e.g., J. Rothenberg, 1961, pp.36-41. See also the
conclusion in A K Dasgupta, and D.W Pearce, 1978, p.89

4) See Dasgupta and Pearce, 1978, p.90-93

5) See WD. Schulze, C'S. Brookshire and T. Sandler, 1981

6) See Dasgupta and Pearce, 1978, Chapters 2 and 4, for a discussion of
this point.

7) See, for exanple, Lipsey and Lancaster (1956)

8) Aso, "The psychologica
nmechani sm of these subjective eval uations thenselves (for exanple,
whet her cardinal or ordinal differentiation of utility is involved) are
neither accessible nor relevant for the observer -- that is, for
obj ective evaluation of extra-market goods," p.85.

9) "Wl fare Econonics could be put on a nore realistic foundation if a
cl oser cooperation between econonics and certain young branches

of applied psychol ogy coul d be established", Ciriacy-Wantrup
(1952), p. 244,

10) A letter fromHarold Hotelling to the National Park Service wherein
Hotel ling suggests a method like the TCMis reproduced in Brown,
W, A Singh and E. Castle, 1964. See Brown,et al. (1964), for an
exanpl e of conpetent applications of the TCM prior to C awson
and Knetsch's cited work.

11) For discussions of, respectively, 'starting point, vehicle and
i nformati onal' biases see Schulze et al., 1981;

and R D. Rowe and L.G Chestnut, 1983

12) For exanple, see Burness et al. and Schul ze et al., 1979.

13) For exanple, Bohm 1972; D.L. Coursey, WD. Schulze, and J. Hovis,
1983; P. Slovic, 1969; and Bishop and Heberlein, 1979.

14) Slovic et al.'s arguments focus on decisions involving risk; their
arguments would seem to have broader applications however, in
substance if hot inplied nagnitudes of inportance

15) For exanple, Kahneman and Tversky (1979), and Starr, Rudman and Wi pple
(1976) .

16) dGven the broad class of environnment ‘commodities’ for which option
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val ues nay be relevant, it is interesting to note that uncertainty
(of purchase or use) lies at the heart of Wisbrod s definition of
option value (Wisbrod, 1964). Uncertainty vis-a-vis health risks
may be relevant for option value as seen in Wisbrod s exanple of

hospitals -- a public good "... utilized infrequently by nost
persons and not at all by some; yet ... (providing) a valuable
standby service ..." (Wisbrod, 1964, p. 474). Underlying one's
option value for the hospital nmust be sone perception of the
probability -- risk -- of its use at some future date. For

rel ated di scussions, see B. McNeill et al., 1981 and

Li chtenstein and Slovic, 1971.
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L1 APPLI CATIONS OF THE CVM AN OVERVI EW OF | SSUES
A. OVERVI EW

In Chapter Il the reader was given sone flavor for the setting

wherein interest in the potential of the CVYM was initiated.

As a part of those discussions, we noted four sets of questions that have
been of primary concern for researchers involved with experinental research
related to the devel opment of the CVM These questions were: (i) the
"strategic bias" question; (ii) questions concerning the extent to which
subjects in CVM experinments understand the "commodity" to be val ued, as
such understanding is reflected by behavior that is consistent with axions
fromreceived theory; (iii) questions related to questionnaire design --
starting point, vehicle and information biases; (iv) questions concerning

t he equival ence between willingness-to-pay and willingness-to-accept val ues
derived with the CVYWM and (v), nmore generally, a broad range of questions

concerning biases attributable to the hypothetical nature of the CVMs
val uation process. In this chapter, we consider research results which are

rel evant for addressing questions given in (i) - (iv). Gven the nyriad

i ssues relevant to an assessment of hypothetical bias and the need, in
responding to related questions, for a review of research results in other
di sciplines, we defer to Chapter V the task of considering the hypothetica

bias questions referred to in (v).
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R. STRATEG C BIAS AND THE CVM

Concern with strategic behavior on the part of econom ¢ agents can be
traced historically to econom sts' efforts to argue for or against a
mechani smor institution that would yield allocations of public goods which

parallel in some sense those which would obtain in a conpetitive nmarket.
W cksel | (1896) suggested that:

"(if) providing the expenditure in question holds out any prospect
at all of creating utility exceeding costs, it will always be
theoretically possible, and approximately so in practice, to

find a distribution of costs such that all parties regard the

expendi ture as beneficial and may therefore approve it
unani nousl y" (Wcksell, 1896, p. 90).

Sanuel son (1955) notes that Wcksell was careful to separate theoretica
from practical solutions; in support of his thoeory of public expenditures,
he argues that his theory was

" an attenpt to dermonstrate how right Wcksell was to worry
about the inherent political difficulties of ever getting nen

to reveal their tastes so as to attain the definable optinmni
(p. 355)

Sanuel son's categorical rejection of the possibility of obtaining "true"
i ndi vidual val uations of public goods due to "strategic behavior," served
as a point of departure for research wherein a variety of theoretica
framework and a variety of incentive-conpatible auction nechanisns were
developed in effects -- a la Wcksell's (1896) "approximately as in
practice" dictum(p. 90) -- to resolve the problemof pricing, and thus of
al l ocating, public goods. Authors involved in these efforts include:
Goves (1973), Carke (1971), Loehman et al. (1979), Goves and Ledyard
(1977), Smith (1977, 1979), Tidermand and Tullock (1976), Bohm (1972) and
Scherr and Babb (1975). In what follows, we consider the studies by Bohm
(1972); Scherr and Babb (1975); and Smith (1977, 1979) wherein explicit
attention is focused on the strategic behavior hypothesis.

The Bohm (1972) study involved | aboratory-type experinents designed
to investigate the effects on individual behavior of six alternative
approaches for valuing a TV programthat had not been previously shown to the
public. Four of the six approaches explored by Bohm for determ ning aggregate
wi | lingness-to-pay required that the subject actually, as opposed to
hypot hetically, pay noney for obtaining access to the TV program |If the
aggregate stated maxi mum wi |l i ngness-to-pay actually exceeded the cost of the
TV program the subjects were told that they woul d have access to the
program and that they would actually pay in one of the follow ng nodes
(pp. 114-15):

(1) according to his maximm willingness-to-pay as stated

(rn) the same fraction of the maxinum stated, the fraction
bei ng equal to costs divided by the stated aggregate
maxi mum willingness to pay,

(I'r1) according to one of several alternatives, the choice not
yet being nade,
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(IV)  a given anount, the same for all individuals,
(V) not hi ng
(M) nothing (this was a hypothetical case).

Incentives for free riding in each of the above paynment nobdes were

viewed by Bohm as follows. For approach |, individuals will understate
a wllingness-to-pay -- an expectation based on Sanuel son's argunents for
strategic bias; for approaches IIl, 111, and |V, Bohm argues that subjects

will overstate willingness-to-pay. It should be noted that V and VI different
not only in paynent nodes; subjects given V and VI were al so given different
definitions of the "commodity" and different anounts of information
Subjects in group VI faced a hypothetical structure quite simlar to the
standard CVM approach while those in group V did not. Individuals in group V
"were sinply asked how much they found the programto be worth at a maxi munf
(p. 119). Approach VI is quite simlar to the contingent valuation approach as
enpl oyed by Mtchell and Carson (1981) and others, which we will take up
later in this chapter.

Two of Bohm's results are of interest for our discussions. First, Bohm

finds that "none of these (first) five approaches ... gave an average maximm
wi | lingness-to-pay that significantly deviated fromthat of any other of the
approaches." (Bohm 1972, p. 112); fromthis, Bohmrejects the strategic

bi as hypothesis. Second, Bohm finds that the sixth approach did produce a
hypot hetical wllingness-to-pay significantly above average val uati ons obtained
in the other five approaches. Such differences | ead Bohmto conclude that:

"... when no paynents and/or formal decisions (enphasis added
to distinguish group VI from where paynments were al so not
required) are involved ... this ... may be seen as still another
reason to doubt the useful ness of responses to hypothetica
questions, in general, and of ordinary polls (enphasis added)
to guide political decision making with respect to public goods in
particular." (p. 125)

We should note that the weight of Bohmis results, at l|east as regards
hi s concl usions concerning the effects of hypothetical paynent, may be
di m ni shed sonewhat by results reported by Mtchell and Carson(1981).
Mtchell and Carson contest Bohnmis conclusion in this regard for two reasons.
First of all, after deleting an unusually large bid, the authors found the
group VI mean bid to drop substantially, to the point where the statistica
di fference between groups 11l and VI vanished. Secondly, the authors found
that incone in group VI was higher, than in group IIl, leading to the
possibility of an income effect explaining the differences found by Bohm
between the group VI and other group bids.

Scherr and Babb (1975) examined the theoretical pricing system
constructs proposed by Carke (1971) and Loehman, et al. (1979), in a
controll ed experinental setting for the pricing of two public goods: a
concert and a library fund. Scherr and Babb's rationale for testing the
Carke multi-part pricing system and the Loehman-\Winston average increnenta
cost pricing systemwas the assertion that:

"If the predictions of the theory deviate fromthe observed

behavior in this setting, one may begin to question the possible
i nkage of the theory to real world behavior." (p. 36)
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Scherr and Babb's focus on strategic or free-rider behavior is a bit
curious in the follow ng ways. The hypot heses tested by Scherr and
Babb were stated in terns of whether the C arke and Loehnan- Wi nston systens
woul d inhibit free-rider behavior and, inplicitly (it would appear; see pp
45-48), they assune that "the subjects could have been free-riding under the
voluntary systems" (p. 46). The authors conclude that neither of the
"... proposed pricing systens (neither the Clark nor the Loehnman et al
pricing systens) inhibited free-rider behavior of the subjects" (p. 47).
However, as nentioned above, this analysis was predicated on the assunption of
free-riding in the voluntary system Thus, if the voluntary systemdid not
lead to free riding by the subjects, then the result that: "There were not
significant differences in the demand | evels associated with the pricing
system (p. 47) would appear to cloud our attenpts to determni ne whether

Scherr and Babb "found" or even "inhibited" free-riding in the experinents
utilizing the alternate pricing schenes. This confusion is seen in their

assertion that:

"The outright offer was the sinplest of all situations in that

the subjects only had to indicate what part of the 50 cent all otnent
they wish to donate to sponsor four concerts (books). The
opportunity to be a free-rider could not be clearer than in this
situation. Yet the outright offers were significantly higher than
conpar abl e offers under even the voluntary system about 45 percent
hi gher." (Scherr and Babb, 1975, p. 45)

The authors noted that the proposed "voluntary systemclosely corresponds to
commonl y experienced methods of contributing to comunity projects ..."
(Scherr and Babb, 1975, P. 46) Further,

"The proposed pricing systens may not have inhibited free-rider
behavi or because there was not a great deal of such behavior to
inhibit. The debriefing suggested that few subjects attenpted

to free-ride." (p. 46)

The authors add:

"A different population mght contain a |arger proportion of
peopl e who would attenpt to be fee-riders and thus inprove
the chances that the proposed pricing systenms would inhibit

such behavior." (p. 46)

This last statenent is especially interesting in that it suggests only
a fraction of a population mght free-ride; thus to observe this fraction
t he sanple popul ation rmust be increased. The experinmental argunments set out
by Scherr and Babb do not suggest _pervasive strategic behavior by
i ndi vi dual s.

W next briefly consider results fromtwo studies by V. Smith (1977,
1979) which address the strategic bias hypothesis. Smith (1977) reports
results obtained in |aboratory experinments wherein incentive-conpatible
auction nmechanisns are used in eliciting subject's valuations of public goods.
Smith (1979) reports results froma series of experinents utilizing the
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G oves-Ledyard (G L) incentive-conmpatible tax rule for valuing public goods
On the basis of these studies, Smith concludes that:

"What energed from this paper, ..., is that practical decentralized
processes exist for the provision of public goods. Some of these
processes lead to optimal or approximately optimal allocations. If
there are a few such processes there nust be thousands -- some better,
some worse, some cheaper, some clearer.” (Smth, 1979, p. 62)

"Why do they not (individuals in the experiments) exhibit the nore
"sophisticated', 'strategic' behavior postulated by Hurwicz and
Ledyard-Roberts? | think it is because there are significant direct
(and indirect) opportunity costs of thinking, calculating, and
signaling which nakes strategizing unecononmical." (Smith, 1977

p. 1136)

Thus, results from Snmith's |aboratory experinents belie the notion that
i ndi vidual s behave strategically in response to public good val uation
questi ons.

The studies cited above involve controlled | aboratory experiments which
focus on the strategic bias question. This question has al so been addressed
in CVW studies. Results fromthree of those studies are of particular
interest for our discussions -- the studies by Brookshire, Ives, and Schul ze
(1976); Rowe, d'Arge, and Brookshire (1930) and Mtchell and Carson (1981).

Brookshire et al.'s (1976) study was based upon the follow ng
argunents. Consider the individual whose '"true' bid is different (either
hi gher or lower) from other subjects. In order to behave strategically, a
substantially large false bid (relative to the sanple nmean bid), that
deviates fromthe individual's "honest" bid, would have to be given in order
to affect the overall sanple nmean bid if the strategically-behaving individua
is to effectively inpose his/her preferences on other subjects. For an
"environnentalist", when environmental preservation is at issue, infinity
may be the upper bound on his/her bid, while for a "devel oper" the rel evant
bid may be zero. Thus, given the assunption that "true" bids are
distributed normally, as illustrated by F(B.1) in Figure 3.1, the Brookshire
et al. "test" of strategic bias involves the inspection of the actual bid
distribution. That is, the greater the occurence of strategic bidding, the
flatter the distribution of bids, as illustrated by F(B) in Figure 1. Thus, if
CVM bi ds included a Iar%F number of zero and high bids, thereby producing a
“flat" distribution of bids, strategic behavior is assuned to be indicated.

Based upon the argument that bids are distributed nornally and that
strategic behavior will serve to flatten the distribution, results from
the authors' application of the CVMIlead themto conclude that "the results
of the survey ..., do not lead to the conclusion that strategic behavior was
preval ent anong the recreators interviewed at Lake Powel | " (Brookshire
et al., 1976, p. 340).

Rowe et al. (1980) approached the problem of testing for strategic bias
differently. Their study involved willingness-to-pay and willingness-to-
accept neasures for preserving alternative levels of air quality in the Four
Corners Region of these Southwest. Subjects from whom CVM val uations were

obtai ned were also asked questions related to their attitudes about
envi ronnental issues. Subjects were then classified as: conservationist,
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Figure 3.1: Examples of Bid Distributions

F(B,)
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seni - conservationist, mddle-of-the-road, sem-developer, or developer
Significant correlation between bids and additional dummy variabl es was

interpreted as being indicative of the presence of strategic bias. The authors
concl uded that:

"..., the results yielded no significant interactive dummy
variables, hence no strategic bias for either the ES or CS bids."

The authors further conclude
" that if zero and very large bids are closely analyzed and

possibly rejected, strategic bias, if it exists, has a negligible

effect upon the bid distribution.” (Rowe et al., 1980, p. 15)

Using a bid distribution argument anal ogous to that used by Brookshire
et al. (1976), Mtchell and Carson (1981) investigated the preval ence of
strategic bias in C/M bids for inprovenents in national water quality.
Mtchell and Carson's approach differed from that of Brookshire et al.
however, in the followi ng way. Mtchell and Carson use average U S. income
distribution (rather than Brookshire et al.'s "nornal distribution) as a
“normal " distribution in analyses concerning the flatness of the distribution of
bids froma CYM Their analyses result in the follow ng concl usions:

"The overall shape of the (bid) distribution is not flat. It
approximates a log normal distribution, a distribution sinmilar
to that reported by Brookshire, et al. (1976) in their Lake
Powel | study, and to the distribution of inconme in the United
States. Since income is a strong predictor of people's
willingness to pay for water quality, as we will see in
Chapter 5, we conclude that the distribution does not sugggest
strategic bias." (Mtchell and Carson, 1981, pp. 4-10)

"Eighty-three percent of those who gave ampunts greater than

zero fall into our 'normal' category. Those in the extrene
categories are divided, with 10 percent giving 'high' amunts and
7 percent willing to pay |ow amounts. W conclude that those

at the extremes are relatively few in nunber and rather evenly

bal anced.” (Mtchell and Carson, 1981, pp. 4-13)

Thus, Mtchell and Carson do not find evidence of strategic bias in the
results of their application of the CVM

Results from experinmental |aboratory and CVM studies concerning efforts
to test the strategic bias hypothesis reviewed above do not support the
hypot hesis. O course, these results cannot be interpreted as definitive
evi dence that subjects will not behave strategically in applications of the
CVYM As noted earlier, one may criticize structures for questions and
information used by Bohm in his experiments. Scherr and Babb's concl usions
may be weakened by their basic assunption of free-riding behavior in
voluntary exchange systems. The weight of Smith's findings nmay be
chal l enged by an appeal to the sinplified artificial setting of |aboratory
experinents (an issue discussed below in Chapters IV and X 11). Rowe et
al.'s conclusions are not supported by a conpelling argunent as to why
correl ation between environnental attitudes and bids woul d indicate
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strategic bias -- if strongly conservationist attitudes carry through to
budget -rel ated preferences, lack of significant correlation between
attitudinal variables and bids might be indicative of strategic or other
bi ases (as opposed to their contrary interpretation). Finally,
Brookshire, et al. and Mtchell and Carson's studies, which ook to
“flat" bid distributions as manifestations of strategic bias, my |eave
sonme unconvinced as to: why "biases" mght not be nore or less nornally
di stributed across surveyed popul ati ons and/or be sufficiently biased bids
incones so as to result in a distribution of strategically biased bids
that approximates the distribution of strategically biased bids
which might be directed at studies which have focused on the strategic
bias issue notwithstanding, the authors find inpressive the consistent

| ack of success in identifying such biases in these studies. Thus, while
acknowl edgi ng the absence of a basis in these studies. Thus, while
regard, we suggest that at a mininum a basis does exist for dimnishing
the "priority" position in research agendas that the strategic bias

hypot hesi s has enjoyed for the past decade.
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C. AXI OVATI C BEHAVI OR AND CVM VALUATI ONS

The economi sts' theory of value assumes that individuals have perfect
know edge over all states of the world, alternative actions and post-action
states of the world. In homier terms, the individual is aware of al
possi bl e goods/services (and their prices) that he/she might buy, as well as
savings alternatives, his/her incone and his/her preferences regarding al
conbi nati ons of purchased goods/services and savings. Based on such perfect
know edge, the individual selects purchases such that equinargina

conditions obtain; i.e., the ratios of marginal utilities to prices for al
pur chased commodities are equated.

If subjects interviewed in applications of the CVM behave -- in termns
of their formation of wllingness-to-pay responses -- as individuals are

presumed to behave in market environnents, the above-cited axi om from
utility theory mght be used as a basis for deriving testable hypotheses
concerning the extent to which the CVM does, as assumed, "sinulate" the
mar ket environnent. Several authors have taken this tack, testing one or
more of the follow ng hypotheses. In what follows, define V as a subjects'
stated willingness-to-pay in a CVM study. Let V(y), V(g) and V(b) be val ues
obt ai ned under conditions where the subject is asked to reveal his/her
income and nmonthly expenditure patterns as well as to identify the
expendi ture category which nust be reduced if the subject is to actually pay
his/her stated bid for the CVWM commodity (V(y)); the subject is "remninded"
of "other goods" which he/she m ght purchase in lieu of the CVYM commodity
(M(9)); and where a repetitive bidding process is used -- "would you pay $1
more?" (V(b)). The followi ng hypotheses are considered

(a) V=WVy): i.e., bids obtained wherein the individual's "budget
constraint” is nmade explicit, are the sane as bids obtained without explicit
mention of the budget constraint. Equality in (a) is taken to inply that
subjects in CVM experiments do, as required by the theory of value
consi der income and other goods trade-offs in formulating willingness-
t0-pay responses.

(b) V-V(g): i.e., bids obtained with and without "rem nding"
subj ects of expenditure alternatives are the same. Equality in (b) Is taken
to inply that subjects, in valuing the CVM commpdity, are cognizant of al
states of the world as assuned in value theory.

(c) V=V(b): i.e., the bidding process does not affect bids.

Equality in (c) is taken to inply that a subject's initial bidis a

pref erence-research, nmaxi mum willingness-to-pay for the CVM conmodity.

St udi es wherein hypothesis (a) was tested include those by Schul ze
et. al. (1983), Sorg and Brookshire (1984), Blunberg (1984) and Wl bert
(1984). For all experiments included in these four studies, the authors fai
to reject the hypothesis V = V(y). Thus, the authors of those works concl ude
that CYM val ues are indeed fornulated within a mental context in which subjects
are aware of income trade-offs inplied by their stated willingness-to-pay.

Hypothesis (b) is tested in three experiments reported in Schulze et al.
(1983) as well as in nBlunburg (1984) and WAl bert. Generally, the
authors' results inply the rejection of the hypothesis V = V(g), i.e., the
explicit introduction of other alternative goods (typically other _public
goods) does result in a significant change in the subject's wllingness-
to-pay for the CYM commodity. Curiously, the authors seemingly view this
result as "good news" as well as bad news (see Schul ze et al. (1983),
Chapter 1). The good news is that, with the introduction of other goods,

32



the reduction in "expenditures" on the CYM commodity (reflecting, one must
suppose, the allocation of expenditures to one or nore of the "other" goods)
is consistent with the axioms of utility theory. The bad news is that the
perfect information assunption is seem ngly violated; one nust then wonder
what, the effects on CVM valuations nmight be of explicit mention of stil
other alternative goods/services that the subject may not have considered in
the CVM val uation process.

Finally, Schulze et al. (1983), Blunberg (1984), WAl bert (1984) and
Desvousages et _al. (1984) report experinments which include tests of (c).

It is generally the case that V = V(g) is rejected -- the bidding process
resuls in significantly higher bids for the CVYM commodity. This result,
particularly in Schulze et al. (1983), is interpreted as categorically
inplying the critical role of the bidding process in inducing preference
research on the part of CVM subjects which is required for a subject's
formulation of a maxi mum willingness-to-pay for the CVYM commodity.

Results fromthe above-described tests are obviously somewhat m xed
vis-a-vis denonstrations that the CYM val uation process approxi mates "real,"
mar ket -1 i ke behavior. Thus, the confort that one sight take from
denonstrations that budget constraints are seenmngly operative in a CVM
subject's formulation of an offered is willingness-to-pay may be dissipated by
denonstrations that such subjects are not cogni zant of other, possibly
conpetitive, public goods -- this issue concerning the range of information
consi dered ("processed") by individuals in formng values, will be pursued
at greater length in Chapter V. In terns of the necessity of including a
bi ddi ng process in CVM applications, the evidence in this regard appears
conpelling to the authors. As will be shown, results from experinmental work
in other areas, especially in experimental economcs (Chapter |V) support
the argunent that repetitive bidding-like trials are required in the CVM as a
means for assisting the subject to learn the valuation process and in
i nduci ng preference research.
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D. BI AS | SSUES RELATED TO THE DESI GN OF
CVM_QUESTI ONNAI RES

Three of potential biases in CVM val ue neasures which nmay be
attributable to the manner in which CYM questionnaire are designed have been
dominant in terns of eliciting concern by researchers involved with the
devel opnent of the CYM These bias issues, discussed below, are typically
described by the rubrics: starting point bias, vehicle bias and information
bi as.

1. Starting Point Bias.
Randal | et al. (1974) suggested that respondents be asked to

respond” 'yes' or 'no' to a question of the form Wuld you continue to
use this recreation area if the cost to you was to increase by X dollars?"

(p. 135). By varying the amount $X given to different groups of subjects, a
demand curve for the recreation area could then be derived. A problem

arose, however, concerning the rationale for choosing any value(s) for X and
the potential that such choices would result in biased responses (i.e., 2
"starting point" bias). Two possible sources for starting point bias have
been identified. First, the starting bid may suggest (incorrectly) to the

i ndi vidual the approxi mate range of "appropriate" bids or costs for

providing the environnental good. Thus, the individual cay respond
differently depending on the magnitude of the starting bid. Second, if the
subject values time highly, boredomor irritation nay set in with any |engthy

iterative bidding process. In consequence, if the suggested starting bid is
substantially different from actual wllingness-to-pay, the subject nay be

unwi Il ling to go through a lengthy process of searching preferences required
for arriving at a maximum willingness-to-pay. It was hypothesized that the
effect of these two types of starting point bias would substantially
influence the accuracy of contingent valuation neasures and, therefore
the useful ness of the approach for the assessment of preferences.

Several studies have explored whether starting point bias exists by
examning the effects of alternative starting points (Randall, G unewald,
et al., 1978; Brookshire D Arge Schul ze and Thayer, 1981; Brookshire,
Randal |, and Stoll, 1980; Rowe, d'Arge, and Brookshire, 1980). Q her
studi es have explored the effectiveness of alternative valuation mechanisns
in avoiding a starting point bias -- an exanple is the paynent card, on
which a wide range of dollar values is listed. In the case of the
paynent card, the choice of a starting bid is left up to the subject in that
t he subject chooses his/her "starting point" fromthe values given on the
payment card. Rowe et al. (1980) utilized starting bids of $1, $5 or
$10, and introduced these values as an independent variable in the estimation
O 3 bid equation as a statistical test for starting point bias. The
coefficient was significant and positive, indicating that choice of a
starting bid significantly influenced nmean bids. Rowe et al. conclude that
"the effect of increasing the starting bid was approxi mtely $0.60/ nonth on a
$1.00 increase within the $1.00 to $10.00 range exam ned" (p. 12). In
passing, we note the limted range ($1.00 to $10.00) of starting points
used by Rowe et al., a characteristic of their study which has led later
witers to question the strenght of their conclusions.

Brookshire et al. (1980), in a study of wldlife values, enployed

starting points of $25, $75, and $200. Brookshire et al. fail to find a
significant relationship between starting points and Tinal bids: "the
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hypot hesis that final value data were influenced by the initial bids posited
to respondents ... (is) rejected at the .05 level of significance." (p. 64)
Brookshire, d' Arge, Schulze, and Thayer (1981) explored starting point

bias in a contingent valuation study of air quality in Los Angeles. Subjects
in twelve comunities in the Los Angeles area were surveyed in an attenpt to
determine willingness-to-pay for inprovenent in air quality. Three starting
points -- $1, $10, and $50 -- were used in the questionnaires. This resulted
in three potential conparisons of starting point effects on nmean bids:
(1) $1 to $10; (2) $1 to $50; and (3) $10 to $50. The authors tested the
nul | hypot hesis of equality across bids fromeach starting format, ignoring al
other potential effects on bids. The null hypothesis of equaltiy was rejected
Thus the authors found no evidence of starting point biases and concl uded that
such biases may not be a nmjor problem for applications of the CVM

Thayer (1981) conducted a contingent valuation experinment wherein
starting points of $1 and $10 were used. Three different tests for starting
poi nt bias were undertaken: 1) a conparison of mean bids from differing
groups of subjects; 2) estimation of a linear bid equation

Final Bid = a - B(s)

where B(s) is the starting point; and 3) estinmation of a generalized bid
equation inclusive of social and economic variables. Thayer's results

were as follows. The mean bid conparison indicated "no difference between
average bids differentiated by starting point even at the 10 percent
significance level" (Thayer, 1981, p. 41). The estinated |inear equation
showed "the coefficient on starting point ... approxinmately equal to -0.02
implying that a one dollar increase in the starting bid will cause a two-cent
decrease in the bid, an insignificant effect as indicated by the negligible
t-statistics" (Thayer, 1981, p. 41). Finally, utilizing the generalized
regression (which included social and economic variables), "the npst noteworthy
feature of the equation is that the coefficient on the starting point was not
significantly different from zero" (Thayer, 1981, p. 42).

Wil e the above-cited studies suggest that starting point biases may be
of miniml inmportance for applications of the CVM results froma nunber of
ot her studies suggest otherwise. Thus, significant effects on nean bids
fromstarting bids -- i.e. starting point bias -- are reported in research
conducted by, e.g., Mtchell and Carson (1984) and Boyle et al (1984).

2t al

(The authors acknow edge Mtchell and Carson's suggestions in this regard
see Appendix to Chapter X1l bel ow)

As notes above, concern over the problemof starting points also |ed
researchers to consider alternative nechanisns for eliciting initial bids,
most notably, the use of a paynent card. Experinments with payment cards
i ncluded, in many cases, the use of iterative bidding processes discussed
above in sub-section C. The inplied rationale for tying iterative bidding to
payment cards was seemingly the notion that a subject's initial choice from
a paynent card may not reflect the subject's maxi mum wllingness-to-pay;
thus, iterative bidding is assuned to provide incentives for the subject to
search his/her preferences for the maxi mum anount he/she would pay for the

CVM commodi ty.

Sorg and Brookshire (1984) and Schul ze et al. investigated the
rel ati onship of paynent card bids and bids obtained with iterative bidding.
Mean bids and standard errors fromthose studies are presented in Table 3.1
Examination of Table 3.1 indicates that the iterative bidding approach yields
neasures up to 40 percent higher than initial bids taken from the paynent
card. As noted above, the authors interpret these results as suggesting
that iterating initial bids is an inmportant element in the contingent val uation
met hodol ogy.
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Table 3.1

Iterative Bidding and the Paynment Card Approach

Average Bid
(Standard Errors)
Usi ng:
Conmodi ty: Iterative Payment Sampl e
Bi ddi ng Card Si ze
Visibility at the $9. 20 $5. 69 64
Grand Canyon (a) (11.54) (7.21)
National Water $8.71 $5. 50 56
Quality (a) (11.11) (8.4)
Cont ai nnent of $25. 35 $16. 02 163
Hazardous Waste (a) (36.43) (20.78)
Elk Widlife $55. 50 $44. 50 20
Encounter (b) (36.43) (20. 78)

(a) See Schulze et al. (1983) for further details.

(b) See Sorg and Brookshire (1984). Their bids are for the situation where
the hunter typically sees 10 elk per day.

Finally, two studies consider interactions between the interviewer and
the subject as a possible explanation of the wedge between payment card val ues
and the iterative bidding values noted in Table 3.1. Sorg and Brookshire
(1984) found no statistical difference between mean bids obtained via
paynent card (no iteration) in a personal interview format and mean bids

obtained via payment card in a mail questionnaire. Schulze, Brookshire
et al. (1983) reach a simlar conclusion in a study of ozone effects in

Los Angel es. CVM val ues for reduced ozone concentrations were obtained from
in-person interviews (no iterative bidding) and nail responses. Referring
to tests of the hypothesis that interview bids equal nail survey bids, the

aut hors concl ude that:

"In no case can this hypothesis be rejected at the .05 level, and
even at the .10 level the hypothesis can be rejected only in Orange
County." (Schul ze, Brookshire et al., 1983, p. 5.41)

Thus results fromresearch to date do not provide a basis for unequivoca
concl usi ons concerning the relevance of starting point bias in CVM studies.
Furthernore, we have noted that the use of the paynment card format without
iterative bidding yields significantly |ower values than those derived with an
iterative format. Thus, avail able evidence suggests the desirability Using
iterative bidding procedures in CVM applications wherein paynent cards are
used.
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The role of iterative bidding procedures in CVM applications is further
devel oped bel ow in Chapters |V and VI.

2. Vehicle Bias

When willingness-to-pay questions are posed to subjects in an application
of the CVM the questions are typically posed within a context that describes
how the subject would pay his/her offered paynent; as exanples, payment via
tax payments, entrance fees (to recreation areas), utility bills, or sinply
hi gher prices for goods and services. Considerable attention by CVM
researchers has been given to potential biases in wllingness-to-pay nmeasures
that are associated with the choice of a node of paynent or "paynment vehicle."
For exanple, if a subject has an aversion to higher taxes, the subject
m ght understate his/her willingness-to-pay for an environnmental commodity
i f such paynment nust be made through higher taxes. Resulting biases are
described as "vehicle biases." Essentially, one finds two possible
sources or manifestations of vehicle bias discussed in the literature
First, it is argued that vehicle bias is denobnstrated when either mean bids or
the recorded nunber of protest votes varies significantly with the choice of
vehi cl e. Secondly, drawing form econom ¢ theory wherein substitution
possibilities differ with alternative payment mechani snms, when a paynent
vehicle allows the individual to substitute over a wider range of current
commodity purchases, it is argued that the bid for any given CYM commodity
shoul d be higher.

Vehi cl e bias has been exam ned by a wide variety of researchers
including Randall et al. (1978); Brookshire, Randall arid Stoll (1980);
Rowe et al. (1980); Brookshire, d" Arge, Schulze, and Thayer (1981);

Geenley et al. (1981); Loehman et al. (1981); Cronin (1982);

and Daubert and Young (1982). In the wildlife study by Brookshire, Randal
and Stoll (1980), the authors utilized hunting |icense fees and utility bills
as bidding vehicles, and tested the null hypothesis that bids were

unaffected by the choice of paynment vehicle. The results were not

conclusive, as is illustrated by the follow ng:

"The hypothesis that final bids ... were influenced by the choice
of bidding vehicle (a component of the bidding scenario) was rejected

at the 0.1 level of significance. Nevertheless, it was observed that
refusal to bid, with WIP formats, occurred in six of fifty cases with

a'utility bill" vehicle, but in none of fifty-eight cases which used
a 'hunting license fee' vehicle. Negative conmments in the 'feedback
section occurred nore frequently with the "utility bill' vehicle".

(p. 484)

Rowe et al. (1980) utilized utility bills and payroll deductions as
paynent vehicles. The paynent vehicle was treated as an independent dunmy
variable in en overall bid regression where a bid based upon a utility bil
was designated O while a payroll deduction bid was designated 1. For
equi val ent surplus bids, the coefficient on the dunmy variable was positive
and significant (i.e., the t-statistic was 3.05). For conpensating surplus
bids, the coefficient on the dummy (payment vehicle) variable was negative and
not significant (i.e., the t-value was -.696), Thus, their results were
inconclusive as to the existence of vehicle bias.

Brookshire, d' Arge, Schulze, and Thayer (1981), in an air quality
study in Los Angeles, conducted a test of neans between bids with a nonthly
utility bill vehicle and a lunp sum paynent vehicle. The authors report the

37



foll owing conclusion

"the null hypothesis of equality of the nean total bids irrespective
of the bidding vehicle cannot be rejected for Mntebello, Canoga Pard,
Enci no, Huntington Beach, Newport Beach, Pacific Palisades, Palos
Verdes, and Redondo Beach. However, for Irvine, Culver Cty, La
Canadea, and El Mnte, we reject the null hypothesis, at |east at the
90% confidence level, for the total bid. The principal reason for
these differences seens to stemfromthe aeshtetic bids." (Brookshire
et al., 1981, p. 148).

G eenl ey, Walsh and Young (1981), in a recreation study of the South
Platte River Basin in Colorado, utilized a general sales tax and a
residential water sewer few as bidding vehicles. Fromtests as to the
i nfl uence of paynent vehicles on bids, the authors suggest:

" that willingness to pay for water quality was quite sensitive to
the method of hypothetical payment. Residents sanpled reported
willingness to pay only about one-fourth as much in water-sewer fees
as in sales tax for the option value of water quality. Respondents
were nore reluctant to participate in the water-sewer bill estimation
procedure and nay have perceived inequities. Everyone including
tourists, pays sal es taxes; whereas only property owners and
indirectly renters, pay water-sewer bills. Mreover, recent
experience with escalating water-sewer fees may have resulted in
understatenent of willingness to pay for water quality" (p. 671).

Final Iy Daubert and Young (1982) conducted a study focusing on recreation
demand for maintaining instreamflows on the Cache Ia Poudre River in
northern Col orado. The two payment vehicles used in the study were:
increnents in county sales tax on consunption expenditures; and entrance fees
for three recreation activities (fishing, shoreline, recreationists, white
wat er kayakers). Front tests for vehicle bias, the authors state that "The
estimated bid functions for the three recreation. activities were statistically
different for each repaynent obligation; sales tax marginal benefits always
exceeded entrance fee values" (p. 672).

Thus, we find rather persistent evidence that supports the vehicle bias
proposition -- the choice of a paynent vehicle would seemto be an inportant
determ nant of values derived with the CVM What is not apparent fromthe
received literature is how one mgh go about eliminating such biases -- how
one identfies a "neutral" or unbiased vehicle. Questions related to his issue
will be addressed by participants at the Assessnent Conference, described
below in Part Il of this book.

B. Information Bias.

Infornmation bias is one of the nmore difficult sources of bias to define
with any degree of precision; different researchers have used and expl ored
different notions of such biases. The broadest definition was suggested by
Rowe et al. (1980) as "A potential set of biases induced by the test
instrunent, interviewee, or process, and their effects on the individual's
responses”. In principle, the different aspects fall into three categories.
First, those biases, such as starting point or vehicle bias, which have been

di scussed earlier. Second, the order in which information is collected or
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elicited fromthe respondent is hypothesized to affect the mean bid -- a

potential bias described by other as a "sequencing bias" (see Brookshire
et al., 1981). Third, information bias is argued to result fromthe quality
and quantity of information given to subjects in the CVM

Rowe et al. (1980) examined the third view of information bias
descri bed above via giving groups of subjects information which differed in
quality. Following a subject's bid, the subject was given (randomy chosen)
nmean bids from other subjects, after which the subject was allowed to alter
his/her initial bid. All the subjects were told that they would pay the
overall nean bid. this second elenent allowed the respondents to revise
their bid based upon "new' information (average bids by others) if they
desired to do so. Thus, the reader sees in this aspect of Rowe's test for
infornmation bias the formof a test for strategic bias. Rowe et al.'s test
for information bias involved the construction of a dummy variable where a
value of 0 was assigned if the subject was not told the nean of other's
bids, and 1 if such information was provided.” The test result shows the
coefficient to be negative and significant (the relevant t-statistic was

-4.54). The authors concluded that:

"The effect of prior information concerning previous nean bhids, which
were stated to have been in the $1.00 to $1.50 range, was equally

significant .... This result suggests that if the individual is given
sufficient information and their true bid exceeds the stated nean bid
they illustrate a formof the classical free-rider behavior by bidding

less than their maximum willingness to pay. However, note that the
formal structure of the iterative bidding technique need not provide
the necessary information to create this incentive" (Rowe et al.,
1980, pp. 12, 14).

Brookshire et al. (1981) obtained bids for the elimnation of
aesthetic and health (acute and chronic) effects related to air quality.
Subj ects were asked to value alternative conbinations of reduced (i)
aesthetic, (ii) acute health and (iii) chronic health effects. Their
anal yses focused on the inpact on bids for a particular effect of the
sequence in which the effects were introduced. The two alternative
sequences used were: 1) aesthetic, aesthetic plus acute, and aesthetic
plus acute plus chronic or 2) acute, acute plus chronic, and acute plus
chronic plus aesthetic. This allowed for the examination of two hypotheses.
First, individuals will bid differently for reduced aesthetics (or acute
health effects) depending upon where in the sequential bidding process the
aesthetic (or acute) effects are introduced. Second, sequence (1) wll result
inacunulative bid (for the reduction of all effects) that differs from
sequence (2). The cumul ative, or total, bid for all effects assunes additivity
with respect to the subject's preference structure related to air quality
effects. The authors found that effect-specific bids, as well as total bids,
obtained with sequence (1) were significantly different fromthose obtained
with sequence (2). Thus, they conclude that infornation bias as it relates to
the sequence in which information is presented to subjects may be of rea
concern to those involved with the devel opnent of the CVM

Cronin (1982), in a water quality study conducted along the beaches of
the Potomac River designed a survey to examne the effects of different
quantities of information on subjects' wllingness-to-pay. A subset of
subjects was inforned that "it will help you to know that the average
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household in the D.C. Metropolitan area i s paying about $30 per year to
maintain the existing water quality ..." (p. 5.4). Al other subjects were
not given this information. Cronin concl udes:

"While it is difficult a priori to hypothesize the directiona

bias that additional information nmight induce on elicited bids,
conparisons involving the information-no-information situation
all indicate substantial differences between respondents provided
with cost estimates and those not provided with such estimates".
(Cronin, 1982, p. 6.11)

. As an aside, Cronin also informed one group of subjects that their
bid would affect |ocal taxes while others were told that the federa
government would bear the costs:

"... respondents informed that their bid will inpact their |ocal taxes

express a willingness to pay significantly |ower than do respondents
inforned that the federal governnent will bear the costs" (Cronin
1982, pp. 6.100).

Rel ated to our discussions of strategic bias above in sub-section B
Cronin argues that these results are indicative of strategic behavior

A simlar test was conducted by Schulze et al. (1983) in their
"Policy Bid Experinent". The authors attenpt to discover whether factua
information on the current |evel of expenditures for environmental regulations
woul d affect the initial bid given by subjects for a "new' regulation to
control hazardous wastes. Prior to posing wllingness-to-pay questions,
one half of the sample was inforned of the approximate anount they were
currently paying in higher taxes and prices for the current state of
environnental quality; the other half was not given this information. The
authors report a failure to reject the hypothesis of equality between the bids
of the two groups -- evidence of information bias was not found. They
concl ude:

"It would appear that, in offering contingent values for our policy

commodity, individuals nmy be, in general terms, cognizant of the
exi sting state of environmental regulations and the cost of
mai ntaining this state." Schulze et al. 1983, p. VI-49)
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E. WLLINGNESS TO PAY VS. WLLINGNESS TO ACCEPT

Recei ved theory establishes the argunent that the amount of noney that
individuals are willing to pay (WIP) for narginal increases in consunption
states available to them shoul d approxinately equal the anmount of noney that
they are willing to accept (WA) for an identical decrenent in such
consunption states. This argument is developed by WIlig (1976) for price
changes and by Randall and Stoll (1980) and Takayanma (1982) for quantity
changes. As a part of these theoretical arguments, income effects,
typically viewed as "small" are shown to drive a "snall" wedge between
measures of WP and WA for a given individual

In contrast with theoretical axionms which predict small differences
between WIP and WIA, results from CVM applications wherein such neasures are
derived al nost al ways denmonstrate |arge differences between average WP and
WA, Results fromfifteen CVYM experiments by eight groups of researchers
are given in Table 3.2. As seen in Table 3.2, derived neasures of WA are
consistently larger -- on the order of three to five times larger -- than
measures of WIP.

To date, researchers have been unable to explain in any definitive way
the persistently observed differences between WA and WP nmeasures. Appea
is made to assertion of possible cognitive dissonance (Coursey et al., 1983)
on the part of subjects, or to possible effects arising fromvoluntary
exchange (WIP) as opposed to involuntary exchange (WA) structures, but we
know of no studies wherein posited causes of WIA-WP differences have been
systematically exami ned. WIP and WA neasures shown in Table 3.2 are
typically elicited fromdifferent groups of subjects -- rather than from one
subject -- but income differences between groups of subjects are generally
not sufficiently large to warrant the attribution of WIA-WP differences to
an income effect. Thus, at this point in tine all that can be said is
first, we have observed differences -- large differences -- between WA and
WP nmeasures obtained in applications of the CVM and secondly, we have
l[ittle nore than intuitive conjectures as to why such differences persist in
CUM results. Setting aside such anomalies found in results from CVM
applications, some insight as to a rationale for WIA-WP differences nay be
gai ned from ongoing research in experimental economcs. An overview of
such research is given belowin Chapter IV, we thus defer further discussion
of this issue to Chapter IV's review of experinental econom cs.
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Table 3.2

Measures of WIP and WA a

St udy WI'p WA

Hammack and Brown (1974) (1) $247.00  $1044.00
Branford, Knetsch and Mauser (1977) (2) 48. 00 120. 00
22.00 93.00

Sinclair (1976) 35.00 100. 00
Bi shop and Heberlein (1979) (b) 21.00 101. 00
Brookshire, Randall and Stoll (1980) (1) 43. 64 68. 52
(2) 54.07 142. 60

(3) 32.00 207. 07

Rowe, d'Arge and Brookshire (1980) (1) 4.75 24. 47
(2) 6. 54 71. 44

(3) 3.53 46. 63

(4) 6. 85 113. 68

Hovis, Coursey and Shul ze (1983) (1) 2.50 9.50
(2) 2.75 4.50

Knetsch and Sinden (1983) (1) 1.28 5.18

a Al figures are in year-of-study dollars. The bracketed nunbers refer
to either the nunber of valuations received or the nunber of trials (in
experinents) conduct ed.

b Carson and Mtchell (1984) reestimted Bishop and Heberlein's results
with contrary conclusions.
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F. CONCLUDI NG REMARKS

Experimental efforts to develop the CYM as a tool for deriving
esti mated val ues associated with public/environmental goods have enjoyed
substantial progress in in many areas. |nprovenents have been made in sone

areas of questionnaire design -- e.g., in the use of visual aids for
conmuni cating to subjects the substance of hypothetical changes in the
envi ronnent (see Schulze et al., 1983) -- and in the devel opment of

i magi native applications of the nmethod to a wide variety of environmenta
coomodities (e.g., Walsh et al.,) 1978). Also, as noted above in
sub-section B, experimental research with the CYM (and research in other
fields) has provided an enpirical perspective regarding "strategic bias" in
CVMresults wherein the potential for such biases is no |onger a source of
preoccupation for CVMresearchers -- strategic behavior by subjects in
applications of the CVWMis no |onger considered inevitable nor is the
potential for related bias thought to be a ratter for primary concern

Less progress has been made in term of responding to other questions
related to the efficacy of the CVWMfor its intended uses. Wile CVM
subj ects seem ngly consider incone constraints in their fornulation of
val uati on responses, their valuation of a given CYM commuodity may be
substantively affected by: "rem nders" of gther, substitute, public
goods, which they might wi sh to "purchase"; alternative nodes of paynent
paynent vehicles); and different (quantitatively and/or qualitatively) sets
of information concerning the CVYM commodity. Wen paynent cards are used in
lieu of starting points, existing evidence points to the necessity of using
an iterative bidding process as a part of the CVM application if neasures of
a subject's maximum willingness to pay for a commodity are to be obtained
Finally, large differences between WIA and WIP neasures derived from
applications of the CVYM persist and remain unexpl ai ned.

While CYMresearch specifically directed at questions of the sort
descri bed above has not produced definitive results, it would be prenature
at this point in our discussions to suggest state of the arts concl usions
as to the inplications of research results reviewed in this Chapter
Insights relevant to assessing the issues discussed in this Chapter are found
inresults fromresearch in other disciplines and in results from CVM
research which is directed at the broader question as to the nature of
"hypot hetical bias" in values derived with the CVM These topics are addressed
in the following three chapters. Thus, a formulation of our tentative
(pre-Conference) conclusions regarding the inplications of research revi ened
inthis Chapter for the state of the arts of the CVM nust await discussions
in Chapter VI where results from our nore conprehensive review of
mul tidisciplinary research are used in efforts to suggest state of the arts
concl usi ons.
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|V. EXPERI MENTAL ECONOM CS: | MPLI CATIONS FOR THE CWM

A 1 NTRODUCTI ON

As noted in Chapter IIl, the contingent valuation approach has been
used to generate willingness-to-pay functions for a large and diverse set
of consumer goods. The principal concern remains that answers to
hypot hetical survey questions concerning value nmay be biased -- they may
not reveal individual preferences in any meaningful way. As originally
expressed by Bohm (1972), the fact that respondents do not actually pay
for the provision of the public good in question gives rise to
problens in interpreting reported values. As argued above, while not
necessarily having an incentive to exhibit free-rider behavior, subjects
may sinply have no incentive to "tell the truth" and may easily be
i nfluenced by spurious, irrelevant factors such as a desire to please the
surveyor or the desire to avoid socially unacceptable responses.

Researchers have attenpted to reduce the potential for these
irrelevant factors in CVM applications by nmaking survey questions as
realistic as possible. This has |led Davis (1963) and Randall et al.
(1974) to construct so called bidding game surveys wherein the valuation
process is initiated with the subject's response to an initial Starting
bid after which the interviewer begins a a process of asking for
increasingly higher commtments for payment until the respondent indicates
that he or she woul d not pay more for the public good than the |ast price
quoted by the interviewer; when "high" initial values are used, and
initially rejected by the subject, the initial value is increnentally
|l owered until the subject indicates a wllingness-to-pay

Anot her approach, described in detail in Chapter 111, which has
been used by Mtchell (1981) and Schul ze and Brookshire et al. (1983) in
t he val uation process, involves the use of the paynent card. In this
type of survey, the subject is asked to circle that amount of noney from a
set of alternatives printed on the payment card which nost closely
represents his or her maxi mumwillingness-to-pay. Schul ze et al
(1983a) used the results of three public goods studies to show that
wi | lingness-to-pay obtained fromthe iterative bidding approach significantly
exceeds willingness-to-pay obtained fromthe paynent card approach. For the
studies given in Table 3.1 the iterative bidding approach yields val ue
measures that are about 40 percent higher than those obtained with the
paynent card approach. Wiy would or should we expect these differences?
Wiich is the appropriate technique to enploy?

Randal| et al. initially used an iterative bidding approach because
they hypothesized that such a process nmight be nore "market-like" to
subjects and could, therefore, sinulate a conpetitive auction experience
In fact, auction results fromlaboratory experinents have shown that even
when it is theoretically in the imediate best interest of an individua
subj ect to reveal his/her maxi mumw ||ingness-to-pay, the auction process
yi el ds val ues which reflect full wllingness-to-pay only after a series of
iterative learning periods (Cox, Roberson, Smth, 1982). 1/ This would
suggest a priori that an iterative bidding survey schene night be
expected to outperform the payment card approach.

A second unresol ved problemin the contingent val uation approach is the
unexpectedly |arge value difference obtained for both private and public
goods in wllingness-to-pay (WIP) and in wllingness-to-accept (WA)
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conpensation studies. Theoretically, questionnaires designed to ask an

i ndi vidual for payment to acquire a good should provide simlar results as
questionnaires designed to ask an individual how nmuch conmpensation is
required to give up the same good._2/ However, results fromthe studies
conpiled in Table 3.2 of the previous chapter serve to document the |arge
differences between WP and WA neasures obtained in CVM studies. The
questions then arise: should one use WA or should one use WP neasures of
value in contingent valuation studies? which, if either, corresponds nost
closely to values which are "true" in the sense of neaningful revelations of
preferences? In what follows, we consider results from experinental economcs
as they provide insights regarding these inportant questions.
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B. METHODOLOG CAL DEVELOPMENTS | N EXPERI MENTAL ECONOM CS.

Contingent val uation surveys are designed to collect field data
rel evant for social policy analysis using alternative survey instrunents
(questionaires). Each of the instrunents has its own set of rules and
therefore causes a specific set of individual messages about the public
good whose |evel of provision is to be increased or decreased. The survey
met hod exercises control over changes in the institutional rules for
allocating a public good, but it offers little or no control over the
incentives which may affect the subjects' valuation of the good. A
researcher may propose a new questionnaire design and test that design in
the field. However, lacking control or 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 experiments nust be interpreted in terns of
prior assunptions regarding individual preferences and behavior as they are
inﬁ]ied by the rules of the survey. However, the fundanental objective
behind a |aboratory experiment in econonmics is to create a manageabl e
"m croeconom ¢ environnent in the |aboratory where adequate control can be
mandat ed and accurate measurenent of relevant variabl es guaranteed" (WIde,
1980, p. 138). As noted by Smith (1977), control and neasurenent can only
be neasured in relative terns, but undoubtedly are nmuch nmore precise in the
| aboratory than in the field.

The nost inportant concept in the evaluation of an allocative system
and the concept which has driven institutional theorists, is that of
"incentive conpatibility". An institution's rules are incentive-conpatible
"... if the information and incentive conditions that it provides agents are
conmpatible with the attainment of socially preferred outcomes .... This
means that the rules specified in the institution in conjunction wth
the maxim zing behavior of agents yields a choice of messages which
constitutes an equilibrium whose outcomes are (socially desirable)."”
(Smth, 1982, p. 927).

Vickrey (1961) published the first article in which a nmechanism for
achieving optimal allocations in |aboratory settings was proposed. H's
seal ed-bid auction nechani sm had the property that each participant had a
dom nant bidding strategy to truthfully reveal demand. Vickrey's
fundamental and path-breaking result has recently enjoyed a renai ssance and
has precipitated considerable attention on the design of demand-revealing
mechani sns: Shubi k (1975); Dubey and Shubik (1980); Cox, Roberson and
Smith (1982); Forsythe and Isaac (1982); and MIgromand Weber (1982).

Most of this literature analyzes a nodel in which a single indivisible
object is to be sold to one of a group of potential buyers. Each bidder has
preferences defined over the object and over risk but not necessarily over
the value to other bidders. The auction is assumed to be a noncooperative
gane pl ayed by the bidders.

Two kinds of auction mechani sns have been considered in the
theoretical literature, oral auctions and seal ed-bid auctions. In ora
auctions an exchange of messages occurs between individuals according to a
set of rules of negotiation. A contract can then occur. In an English
auction, bids are announced by the buyers, a bid remains standing until a
new higher bid replaces it, and the auction stops when an auctioneer decides
that no higher bid will be forthcoming fromthe buyers. In a Dutch
auction, price is set initially "high" and then |owered automaiically in
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increments until a price is accepted by one of the buyers; the acceptance
termnates the auction. In sealed-bid auctions, individuals submt
messages to a seller or a representative of the seller who then determ nes
outcomes based upon a set of pre-announced rules. In a first price
auction the buyer who submts the highest bid receives the object and nust
pay his bid. I'n a second price auction the highest bidder also receives
the object but only pays what the second highest bidder bid. 3/ Severa
interesting results energe from the theoretical consideration of these
auctions. 4/

1) In first-price auctions the optimal individual bid is less than
the value of the auctioned item That is, an individual has no
incentive to reveal denmand.

2) The first-price auction does not inply Pareto optimal allocations

3) Conclusions concerning the first-price auction also apply to Dutch
auctions.

4) In second-price auctions the optimal individual bidis equal to the
value of the auctioned item That is, an individual's incentive is
to reveal denmand

5) The second-price auction inplies Pareto optimal allocations

6) Conclusions concerning the second-price auction also apply to
English auctions.

Based upon the results of 12 experiments conducted by Coppinger, Smth
and Titus (1980) and 780 experiments conducted by Cox, Roberson and Smth
(1982), 5/ the above inplications were supported for groups of size four
or greater except that first-price and Dutch auctions did not appear to be
exactly isonmorphic. The deviant results for groups of size less than four
were conjectured to be due to a failure in the assunption of
noncooperation. An inportant conclusion from these studies was that not
all subjects in a second-price sealed-bid auction realize that their
dom nant strategy was to offer bids equal to their maximumwllingness-to-
pay; sone subjects never realize this. Qhers require a period of tine
over a sequence of bidding games to "learn" the strategy. Coppinger, Snith
and Titus "... question whether any neaningful one-shot observations can
(therefore) be made on processes characterized by a dom nant strategy
equi libriunt (1980, p. 21). It appears that the desirable properties of
second-price auctions -- elicitation of "true" preference revelations -- can
be obtained, but sometimes only in a limted sense, after the subject has
had time to experience the operation of the valuation mechanism

Wiy does the second-price auction have such nice theoretical properties
and the first-price auction not have then? Vickrey (1976) has posited the
following intuitive explanation:

"The essence of these cases that admt of the achievement of a
Pareto-optimal result seens to be the extent that the participants

have a choice as to participating or not, it is an all-or-nothing choice.
There can be no strategic hol ding back (of demand): for an individual to
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hol d back is to achieve a zero gain for hinself." (Vickrey, 1976, p.
15)

This general result has |ed researchers to consider the properties of
more conplex multiple unit auctions. Engel brecht-Wggans (1980) has shown
that, when nore than one unit is auctioned in a single seal ed-bid auction,
the desirable properties of demand revelation are not achieved. Individuals
will tend to understate wllingness-to-pay. If each person can only bid
on one unit however, the desirable properties of the second-price auction
will result (Vickrey, 1976). The performance of auction nmechani sms which
include nore conpl ex bidding, such as a sealed-bid auction involving a
single price for a multiple nunber of units or a sealed-bid auction in
which the individual submts a different bid for each unit, is examned by
Dubey and Shubik (1980); Palfrey (1980); Coursey and Smith (1982); and
MIller and Plott (1983).

The inplications of these results fromprivate good auction theory for
the design of contingent valuation surveys are as follows. First, they
provi de insights concerning how true valuations mght be elicited.

I ndi viduals nust be placed in an "all or nothing" situation in the
questionnaire where no strategic holding back can help them If the
questionnaire can be designed in such a manner that a single unit or a
single unit per individual is to be hypothetically auctioned off in a
second-price fashion, then nore demand-revealing behavior, and therefore

i nformation about true valuations, should be expected to occur. Secondly,
an iterative auction framework is suggested. Because of the "learning
period" required for incentive-conpatible demand revel ations found in
experinents with the second-price auction, individuals also should be
placed in a survey situation which provides themwth tentative infornation
about allocation before results are finalized. 6/

The question as to just how the auction mechani sns devel ped in
experinental econonics mght be applied to public goods valuations in the
CVM setting, warrants specific attention. In a series of papers, Smth
(1977, 1979a, 1979b, 1980); Ferejohn, Forsythe and Noll (1979a, 1979b); and
Ferejohn, Forsythe, Noll and Palfrey (1982) have considered the application
of auction mechanisms to the problem of valuing public goods. 7/ Such
applications involve the design of a process initially suggested by G oves
and Ledyard (1977). 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. Each individual is told 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 veto or agree to the tentative results. Goup agreenment prevails if and
only if each individual agrees upon the outcome and the group covers the
cost of the proposed amount of the public good. If agreement is reached,

t hen each individual receives the public good and must pay his or her cost
share

The veto condition nmeans that we have a tatonnement process in the
sense that no contracts can occur until all individuals in the group are in
equi librium or agreement. This provides at |least a partial solution to the
probl em of free-riding or the incentive to contribute |ess than true maximm
wi | l'ingness-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
di stribution of cost shares.
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A nurmber of experinental and field applications of auction nmechani sns
simlar to those described above have been conducted. Experinental
applications include those by Smith (1979a, 1979b, 1980); Ferejohn (1982);
and Coursey and Smith (1982); field applications include those by
Bohm (1972); Ferejohn and Noll (1976); and Scherr and Babb (1975).

Results fromthese studies al so suggest how an iterative auction
framework can be integrated into a questionnaire franework. An iterative
or sequential survey can be conbined with a tatonnenent voting process.
Such a unanimty requirement is used in the London gold bullion market
(Jarecki, 1976) and has been found to inprove efficiency in private as well
as collective allocation mechanisnms (Smith, WIlianms, Bratton and Vannoni,
1982; Smith, 1982; Coursey and Smith, 1982; and MIler and Plott, 1983).
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C. RECENT APPLICATIONS OF LABORATORY METHODS RELATED
TO CVM DEVELOPMENTS

Two recent experinments were nmotivated at |least in part by
assessnent-rel ated questions in the CVWM literature -- primarily to WIP-WA
di fferences discussed above in Chapter Ill. The first experinent,
conducted by Knetsch and Sinden (1984), dempnstrated that the large
di sparity between willingness-to-accept (WA) and willingness-to-pay (WP)
neasures of value is found to exist in cases where actual (as opposed to
hypot hetical) paynents are nade in the |aboratory. Unfortunately, the
Knet sch and Sinden experinent did not use a demand-reveal i ng mechani sm such
as the Vickrey second-price auction described above. They argue that the
| arge disparity between WA and WIP neasures of val ue may be due to what
psychol ogi sts term "cognitive di ssonance."

The second experinment, conducted by Coursey, Schulze and Hovis (1983),
addressed several questions of concern for CVM devel oprments: issues
concerning the large disparity shown to exist between WIA and WIP neasures
of value and issues concerning the efficacy of paynent cards and the
iterative bidding process as nethods for eliciting hypothetical paynents.
Gven the potential inportance of these issues for our later discussions,

t he Coursey, Schul ze and Hovis (hereafter, CSH) experinment is described in
sonme detail as follows. Individuals were assumed to have a state-dependent
utility function which included i ncome and al so exposure to an unpl easant
(bitter) taste experience. The experinent was designed to determ ne how

i ndi vidual s value this unusual experience fromboth the perspective of
accepting paynent to endure the experience and fromthe perspective of
paying to avoid a bitter-tasting experience. The bitter substance used in
t he experinent, sucrose octa-acetate (SOA), has |ong been used by

psychol ogists in taste experinents and provides a carefully controlled
safe, but unpleasant experience (Geen, 1942 and Linegard, 1943).

The CSH experinment consisted of three parts. In Part |, each subject
was asked to provide either a hypothetical WIA or a WIP for tasting SOA
based on a verbal description of the substance. In Part ||, subjects were

allowed to sanple a few drops of SOA and were again asked for either WA or
WIP. Respondents were then allowed to change their earlier (Part 1) bid
and an iterative bidding procedure was used to determne maxi mum WP (or

m ni num WIA). In Part 11, groups of eight, who were originally asked the
WA questions, participated in a Vickery auction for a fixed supply of four
one ounce cups of the SOA. Low bidders were then actually conpensated to
taste the substance. For groups originally asked the WP questions, a
simlar Vickery auction was held for not tasting the substance and high

bi dders actually paid their offered anobunts to avoid tasting SOA
Presunably, the well docunented demand-revealing properties associated with
the conpetitive Vickery auction should have provided "true" values in the
form of individual bids.

The results of the CSH experinent are summarized in Figure 4.1. First,
note that as one noves fromleft to right across Figure 4.1, WA and WP
nove in opposite directions through each and every phase of the experinent.
Hypot hetical WA and WIP val ues (given as average val ues across individual s)
are initially far apart (points « and «”, respectively). This result is
consistent with the existing literature on field applications of the survey
approach for val uing public goods (Bishop and Heberlein, 1979 and Rowe
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Figure 4.1: Overall Average Experimental Responses
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et al., 1980. Surprisingly, actual experience with the commdity (tasting
SQA) in Part Il drives hypothetical WA and WP val ues further apart (points 8
and 8 ). The iterative bidding process results in WA and WP val ues
which converge (points y and vy~ ); obviously this suggests that the iterative
procedure may be of some value. As the Vickrey auction begins in Part 1|1
(points ¢ and 67, opening bids for WA and WIP are sinilar to, but further
apart than, the iterated hypothetical bids. In the second auction tria
( eand ¢~ ) WA and WP diverge, possibly due to efforts by sone subjects to
enpl oy dynamic trial strategies not addressed in the static Vickrey nodels.
In early trials individuals may not initially understand that the best strategy
is to reveal true values but, ultimately, WA and WIP val ues do indeed converge
(points w and «~ ). This convergence is, however, strongly asymetrical in
that the WA neasure of value "collapses" downward under the conpetitive
market -1 i ke experience of the auction while WIP trial values show only nodest
upward rmovenent.

Final auction neasures of WIA (point « ) and WIP (point w”) are
statistically simlar. However, although hypothetical WA (e.g., the
pointy) is not statistically sinmlar to WA obtained in the auction
point w ), hypothetical willingness to pay ( point Yy~ ) is statistically
simlar to WP obtained fromthe auction (point o”). T

Results fromthe CSH experinent suggest the follow ng conclusions.
First, the lack of significant differences between WA and WP neasures in
this experinent may be attributable to the demand-revealing nature of,
and | earning experiences in, the Vickrey auction. This result is consistent
with economc theory and suggests that the observed divergences between
hypot heti cal measures of WA and WIP may result nainly fromlack of a
market-1ike environnent.

Second, hypothetical WA nmeasures of value are likely to be biased
upwar ds vis-a-vis what we would interpret as true values obtained froma
mar ket -1i ke auction. Psychol ogical factors may of course explain this
bi as. However, econonmists mght argue that opening WA bids mght well be
bi ased upwards for sinple strategic bidding reasons.

Third, hypothetical WP nmeasures of value may correspond nore closely
to true (final Vickery auction) value than do WA neasures.
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D.  VALUATI ONS UNDER UNCERTAINTY CONDI TIONS: RELEVANT RESULTS
FROM LABORATORY EXPERI MENTS

The experinental economics literature provides insights to still
anot her set of issues of relevance for our assessment of the CVM viz,

i ssues concerning individual behavior under conditions of uncertainty. In
this regard, Gether and Plott (1979) have docunented the phenonenon of
"preference reversal” for the case in which individuals face a choice
between two lotteries. Consider the follow ng exanple: Lottery A has a
high probability of a |ow nonetary reward. Lottery B has a | ower
probability of a higher nonetary reward. Grether and Plott denonstrate
convincingly that the same individual will often choose Lottery A over
Lottery B but assign a higher nonetary value to B than to A Preferences,
as determned by the pattern of choice, are reversed when expressed in
nonetary terns.

Gether and Plott did not use repetitive trials wherein, as in the CSH
experinent, subjects mght "learn" dom nant strategies. Thus, Pomerhehne
Schnei der and Zweifel (1982) argue that since the Gether and Plott study
was a "one-shot" experinent and since "judging ganbles is cognitively
difficult" (p. 570), then in a second trial of an experinent structured
simlarly to Gether and Plott's, the frequency of preference reversals
woul d be reduced. This in fact did not occur in their experiment to test
this hypothesis. As an aside we note that two trials may still have been
insufficient for subjects to have "learned" dominant strategies--in the
above described experinment by CSH four non-binding learning trials and up
to ten total trials were allowed. In another related experiment conducted
by Reilly (1982), it was shown that additional information, including a
detai |l ed expl anation of expected val ues and nonetary incentives, reduced
the frequency of preference reversals. However, such reversals stil
occurred frequently.

The preference reversal issue relates to the larger question
concerning the efficacy of the economsts' expected utility (EU) nmodel in
describing individual behavior under conditions of uncertainty. Results
from research conducted by psychol ogists (reviewed below in Chapter
seriously challange the "rationality" precepts underlying the EU nodel -- a
chall enge which finds support in the research of decision theorists (Arrow,
1982; Sinon, 1979) and experinental econom sts. However, one finds in the
experimental economics literature reported results which suggest that
predictions from the expected utility nodel may be satisfied
asynptotically after many experimental trials with subjects. Plott and
?undgr £1982), in an experinent examning the rational expectations nodel

ound that:

"There seens to be no doubt that variables endogenous to the
operation of these markets served to convey accurately the state

of nature to otherw se uninformed agents. W can concl ude that
rational expectations nodels (based on maximzation of expected

utility) nust be taken seriously as not universally msleading
about the nature of human capabilities and markets." (p. 692)

The inplications of this result for CVM may be that when individuals
are dealing with a new, highly uncertain, comodity; the survey instrunent
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may not be able to supply enough of a |earning experience, in a reasonably
short time frane, to allow an asynptotic approach to rational expected
utility-maximzing behavior.

These experimental results effectively support the psychol ogists'
argunents that serious problems may exist for traditional econonic val ue
theory where a high degree of uncertainty is present.8/ Al though sone
progress is being made in devel oping an alternative nodel of val ue under
uncertainty (see for exanple, Chew and MacGinmon, 1979), however, it is
premature at this date to adopt a new econonic-theoretical perspective.
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E. AN EXAMPLE: REVELATI ON OF COVPENSATI NG | NCOVE VARI ATI ON

In order to illustrate some of the points nade in the previous
sections we consider the problemof constructing two different survey
instrunents which attenpt to reveal how nuch individuals are willing to
accept in order to have a factory move into their physical environnent. The
first survey Froposed Is structured nmore or Iess along the |ines of current
contingent valuation practice. The second is structured along the lines of
current experinmental econom cs practice, using a hypothetical Vickrey
second-price auction.

Suppose that the environnment consists of i =1, 2, ... , | individua
econom ¢ agents who have utility functions defined over income, Yi, and Q
a "bad" commodity such as the snoke produced by the factory. Thus,

U =U (Q, Vi
is individual i's éf%lity)function with U/ Yl > 0and U/ Q <0
for all i. Suppose that there exists an inconme conpensation AYi which
woul d just make an individual i indifferent to a choice between a snoky
environment and extra income and a clean environnment with no extra income.
O, Atiis inmplicitly defined by U (Yi + a¥i, 1) = U (Yi, 0). Thus, aYiis
iI's willingness to accept nonetary paynent for the snoke produced by a
nearby factory.

Suppose now that the AYi are rank-ordered fromi =1, 2, ..., |, and
that AY; < aY, <... < aYz. Then this ranking defines a conpensating incone
variation supply function 9/ (See Figure 4.2). This curve may al so be
thought of as the supply function for pollutable |ocations. Assume for
sinFIipity that the factory produces an integer N < | total units of
pol lution and that the maxi mum consunption of Qis one unit per individual
Each individual who is affected by the factory consunes one unit of
pol lutant and each individual who is not affected by the factory consunes
zero units of the pollutant. The situation described can be inmagined as a
cloud of smoke which, as it grows in size (N), envelops nore and nore
homeowners (i ndividuals) who surround the factory which emts the snoke.
The problemfacing the econom st is to conduct a survey to determne the
damages done by a given factory which produces N units of snoke. In what
foll ows, we consider two institutional approaches for estimating such
damages.

1. Solicited Conpensating Variations.

The first approach in response to this problem m ght involve the
construction of a survey which solicits or asks each i to submt a message
m which is his or her willingness to accept an incone conpensation offer
(aYi) for one unit of Q i.e., m = aYi. This would require only one period
of data collection and analysis. Allocation of one unit is nade to the N
i ndi vidual s who submt the |owest willingness-to-accept offers. For these
individuals, U = U(YH - m, 1). Al other individuals j receive no units
of Q and for this group Y = U (Yj, 0). The problemwth this
institution is that a domnant strategy involves the individuals' asking
for an infinite incone conpensation. 10/ There is no incentive for an
i ndividual to provide the surveyor with any accurate information concerning
hi s/ her actual wllingness-to-accept-payment except perhaps a desire to be
honest, which may conflict with any auction-like experience the respondent
may have had. This theoretical result is consistent with the |arge
difference between wllingness-to-accept and wllingness-to-pay previously
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Figure 4.2: Group Willingness to Pay Function
(I = 5 assumed)
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shown in Table 3.2.

2. Tatonnenent Version of the Second-Price Auction.

Now consider an alternative iterative survey. During each trial t;

t =1, 2, ..., T, let each individual i submt a nmessage m which is his or
her willingness-to-accept an incone conpensation offer for one unit of Q
Tentative allocation would then occur according to the follow ng rules:
First, the offers m would be ranked fromlowest to highest such that

m <my <...<m.Areigning offer price for all accepted offers nf
woul d be determned according to rules of second-price auction. Thus,

nt = my,1 (see Figure 4.3). For this first trial round, if m < nt then
an individual would be conpensated with a payment of n¥ and woul d have

to consume one unit of pollutant; for this group it would be true that

U =Uu((Yi +nf, 1). If m > nF then an individual would receive no
conpensation and would consume zero units of the pollutant; for this group
U =u(v, 0

These results fromthe first trial of the survey would then be put to a
vote. Al'l nenbers of the group who were allocated one unit of the
pol lutant woul d vote on whether to finalize the allocation results for that
trial. If all voted "yes" then everyone would realize their allocations.

If at least one individual voted "no", thereby vetoing the results of the
trial, then a new trial would be conducted. A second survey would be

adm ni stered. The survey and voting processes would continue until a
unani nmous agreenent occurred or until a maxi num nunber (T) of trials had
been conducted. In that case, some termnal (perhaps randon) allocation
procedure mght be invoked.

Notice that this survey instrument incorporates three elenents which
theoretically and enpirically should allowit to outperformthe first
survey. It is a second-price auction, iterative leaning effects are
permtted to occur, and it includes a tatonnement process. Its primry
di sadvant age over the sinple survey lies in the cost of performng nultiple
trials. The two surveys mght easily be conpared in the |aboratory.

Monet ary val ues can be induced which reflect the conpensating incone
required for each individual to hypothetically consune a fictitious
pollutant. In addition, nore conplicated allocation nechanisms can be
constructed and tested for cases where individuals may consune nore than one
unit of the pollutant or where the pollutant is a pure public good or
externality. Simlarly, the performance of the relatively sinple

hypot hetical iterative bidding gane and other intermedi ate mechani sns can be
contrasted to the Vickrey second-price auction. Value measures derived
fromeach institution can be assessed for accuracy through |aboratory
experinments.
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Figure 4.3: Vickrey Auction of N Units
(N=4, I=5 assumed)
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F.  CONCLUSI ONS.

& have argued in this chapter that a dynamc, iterative survey
mechani smmay wel |l need to be enployed in the design of CVM survey
instrunments in order to inprove the accuracy of responses. Furthernore, due
to the current inaccuracy of hedonic and travel cost approaches for val uing
public goods, the |east cost nethod, in our view, for testing alternative
survey instrunents is to use laboratory experinents. The objective of these
experiments shoul d be the devel opnent of the nost sinple survey design which
gives accurate responses in terns of eliciting preference revelations from
subj ects. Several questions are inplied by the discussions in this
chapter: is a conplex iterative voting procedure required; how fast wll
such a procedure converge to "true" values; what is the effect on
incentives of relaxing the unanimty voting feature for large groups;
can a contingent valuation mechani smbe constructed which overcomes
cognitive difficulties observed when individuals face an uncertain situation
for the first time? All of these operational questions can at |east
qualitatively be answered in an experinental |aboratory setting.
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Chapt er Four

1) The exanple cited refers to a second-price Vickrey seal ed-bid auction
It is a domnant strategy equilibriumfor each individual in such an
auction to bid full value or reveal demand for the single unit sold in
each period. At best, it usually takes subjects a few periods to
realize this. Sone individuals never totally reveal denmand. See
Cox, Roberson, Smith (1982) for details,

2) The difference between the two measures in theory is due to an income
effect. This income effect is argued to be "small" in nbst cases. See
WIllig (1976).

3)  These descriptions are meant to be brief. For a detailed description

of the four basic auction types see Cassady (1967) or Coppinger, Smth
and Titus (1980).

4) Al are derived in Cox, Roberson and Smith (1982). See also MIgrom
and Weber (1982).

5) See also Smith (1967) and Bel ovicx (1979).

6) That is, provide the individuals with nore than a one-shot survey.
Let them answer a survey, report the tentative results of that survey back
to them let themadjust their answers, report the new tentative results,
and so forth until an unannounced stopping time. At this stopping tinme
allow the final results to take effect.

7) Loeb (1977) considers the general conparability problens associated
with relating private good auction nechani sms and public good auction
mechani sns.

8) Schoenmaker (1982) concludes: "As a descriptive nodel seeking insight
into how decisions are nmade, expected utility theory fails on three
counts. First, people do not structure problems as holistically
and conprehensively as expected utility theory suggests. Second,
they do not process information, especially probabilities, according
to the expected utility rule. Finally, expected utility theory, as
an "as if" nodel, poorly predicts choice behavior in |aboratory
situations. Hence, it is doubtful that expected utility theory
shoul d or could serve as a general descriptive nodel." (p. 552)

9) This function is generally a step function. The assunption that
individual 1 has a lower Y than individual 2 and so forth is only a
sinplifying assunption to keep the mathenmatics sinple

10) If individual i maximzes U (Yi + m, 1) then he will select an
infinite value for m, Only a preference for fairness or equity not
model l ed in this problemwould cause m to be bounded.
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V. I MPUTI NG ACTUAL BEHAVI OR FROM CHO CES MADE UNDER HYPOTHETI CAL
Cl RCUMSTANCES

A. THE | SSUES.

In our earlier (Chapter | and Il) overview of concerns/criticisms
regarding the accuracy, or interpretative neaningful ness, of value neasures
derived with the CVM prom nent anong those were concerns for biases
resulting fromthe hypothetical nature of the CVMs contingent "market" and
the CV paynent. Thus, the potential for biases was suggested to result
from the fact that the market valuation context, as well as the comodity
itself in some cases, will generally be unfamliar to survey participants;
related to the "unfamliarity' argunent, biases are suggested to be
exacerbated by the short time allowed for the valuation process in the CVM
relative to the 'weeks or nonths' 1/ spent by individuals in gathering
information -- researching their preferences -- for other, real-life
anal ogous situations. Finally, but related to the above, our earlier
overview nmade reference to research results from cognitive psychol ogists
whi ch suggested the use individuals of heuristic devices in formng
judgements in uncertain situations. These concerns share a comon thene,
viz., a focus on the issue as to how individuals formjudgnents and
val ues under conditions of uncertainty, or on the question: to what extent
can actual behavior be inputed from choices nmade in hypothetical, uncertain,
ci rcunstances?

At the outset it must be re-enphasized that cause-effect statenents
concerning biases attributable to the hypothetical nature of the CVM
have been poorly defined in the literature; in the main, they may be
regarded as thoughtful, intuitive, a priori arguments or assertions as to
why val ues derived fromthe CVM mght be biased. Thus, a logically
consi stent nethod for organizing and discussing 'hypothetical bias' was not
received by the authors. Rather, the authors' initial task was that of
attenpting to sort through the nyriad argunents relating to the substance
of hypothetical bias, the time-unfamliarity issue, as they appear in the
CVWM literature and the psychology literature concerned wth decision-making
under conditions of uncertainty, for two purposes: first to set these
posited sources for bias in the formof testable hypotheses which relate
directly to CVM neasures; secondly, to bring together existing evidence
which mght be relevant for assessing these hypotheses.

These efforts resulted in the follow ng organization for discussions of
biases related to hypothetical settings and the CVM In section B we
consider the '"incentives for accuracy' formof the hypothetical bias
proposition as it (we argue) relates to hypothetical paynent. Bias-related
propositions concerning tine, preference research and 'unfamliarity' are
assessed in section C. Related to section Cs topic, propositions
concerning inaccuracies attributable to distorted perceptions of
cormodities '"traded in the CYM are considered in section D. Section E
addresses the Froposition that, with hypothetical goods and paynents, CVM
values may reflect attitudes as opposed to intended behavior. Qur
di scussions conclude with section F wherein, first, the authors suggest
rubrics for issues related to argunments concerning the hypothetical nature
of the CVWM which mght lend clarity and precision to further assessnents
of these issues and, secondly, results and conclusions fromsections B-E
are summari zed.

61



Before initiating our analysis, the reader must recognize that results
fromany one study which has inferential relevance for propositions
considered in one section (e.g., tine/information issues in C) may also be
directly relevant for propositions discussed in other sections (e.?.,
perceptions and framng of information in D). As inplied above, all of
this is to acknow edge that may, if not nmost, of the propositions
concerning the extent to which actual behavior can be inputed from choices
made under hypothetical circunstances are not distinguishable as separate,

i ndependent issues. In treatin% them separately, the authors do not suggest
that they should be distinguishable issues. The partitioning of issues into
seperate sections is intended to serve, however inperfectly, the
expositional goals of precision and clarity.
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B. HYPOTHETI CAL PAYMENT: AN | NCENTI VE FOR ACCURACY?

As noted above I.C., as well as by Randall et al. (1933), the
"hypot hetical bias' notion as it appears in the CVWMliterature is poorly
defined. Too often, the issue is sinply described contextually as, for
exanple, "... the hypothetical character of the CV market precludes the
derivation of values (which reliable reflect preferences)" (Burness et
al., 1983, p. 625). In statenents of this formthe question is begged as
to why the hypothetical market might preclude accurate or reliable
responses. On the other hand, one sees in Freeman (1979a) as well as in
Feenberg and MIIs (1980) a proposition for biases attributable to the
hypot hetical nature of the CVM which is suggestive of testable hypotheses.
Thus, Freenan argues that "In the real world, an individual who takes an
action inconsistent with his basic preferences, perhaps by mstake, incurs
a cost or a loss of utility. Inthe (CVW ... there is no cost to being
wrong, and therefore, no incentive to undertake the nental effort to be
accurate." (Freenan, 1979b, p. 916)

In its nmost general fromthe incentives argument may be re-stated as
follows. Let V be an individual's stated valuation for a given comodity X;
t hen the hypot hesis consonant with the incentives argunment is:

V(with incentives) = V(w thout incentives) (1)

As will be argued in Chapter VI, there may be nmany ways for providing
i ncentives for accurate val uations depending on, anong other things, one's
criteria for accuracy. In the literature, however, one finds concern wth
this question limted to one, very specific formof (1) in which the lack of
actual paynent of 'offered" WP neasures explains the lack of incentives.
Ef fectively then, actual payment = incentives, hypothetical payment = no
(without) incentives, and (1) can be rewitten as:
H5: V(actual paynent) = V(hypothetical payment) (2)

W now inquire as to existing evidence relevant for the form of
hypot hesis (1) given by (2). The literature abounds with evidence that
suggests that (2) be rejected: actual vs. hypothetical payment does
result in different choices. Bohms (1972) seminal experimental work with
the CVM wherein willingness-to-pay values for public television were
derived from actual and hypothetical payments, produced results contrary to
hypot hesis (2) -- actual payments were significantly different from
hypot heti cal payments. From this, Bohm concludes that his results are
compatible with the general view that that, when no payments ... are involved,
people respond in an 'irresponsible’ fashion ... this result may be seen as
still another reason to doubt the useful ness of responses to hypothetica
questions..." 2/ Bohns's findings are supported by results from Bi shop and
Heberlein's (1979) study of willingness-to-pay/accept for early season
goose hunting permits. In conparing 'substantial' differences in
wi | lingness-to-accept estimates for hunting permts involving actua
($63.00) and hypot hetical ($101.00) paynments, Bishop and Heberlein concl ude
"The stimulus of real dollars ... is sinply nore powerful than hypothetica
dollars ... In plain words, 'noney talks' and real noney 'speaks |ouder'
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than hypothetical noney". (pp. 923-29) As is discussed later in Chapter VI
we note here that Bishop and Heberlein's conclusions in this regard are

challenged in a recent paper by Carson and Mtchell (1984). Using
alternative (vis-a-vis Bishop and Heberl ein) assunptions regarding upper

limts for integration and for identifying non-participants Carson and
Mtchell dempbnstrate, using Bishop and Herberlein data, the |ack of
significant difference between hypothetical and 'actual' paynents (p.8).
Results from two other sets of studies are relevant for hypothesis (2).
First, Coursey et al. (1983) conducted experinments wherein hypothetical and
actual wllingness-to-accept (WA) and willingness-to-pay (WP) neasures
were related to a subject's tasting of a bitter substance: sucrose octa-
acetate. They find a significant difference between WA and WIP neasures
when hypot hetical, as opposed to actual, paynent is involved, a finding

expl ained by the authors as resulting "... mainly fromlack of a
market-1i ke environnent" (15). Secondly, results fromtests of actua

vs. hypothetical payment on decision strategies reported in the psychol ogy
literature 3/ consistently conclude that actual paynent makes a
di fference. Typical of these reported results is Slovic's (1969)
conclusion: "It is clear that decision strategies ... differed depending on
whet her the gains and |osses ... were real or hypothetical ... results
indicated the inportance of commtting (subjects) to the consequences of
their actions ..." (p. 437)

In contrast to the above, the authors find little if any evidence that
woul d support hypothesis (2). Wile not directly related to this
hypot hesis, we find one study which suggest V(hypothetical paynment) has

predictive value for V(actual paynent) in Kogan and Wallach's (1964)
conclusion: "It is evident, then, that what an individual does in a
hypot heti cal deci sion context has sone predictive value for a ganbling type

of task in which decisions represent a firmconmmitnent in a subsequent
playoff." (p. 39) Qher than this, the authors find but two other studies,
the results fromwhich mght be inferred as weakly supporting hypothesis
(2). These are studies wherein values derived fromthe CVM are conpared
with correspondi ng val ues derived fromthe hedonic price nethod (HPM.
These two studies, by Brookshire et al. (1982) and Cunmings et

al, (1983) are described in sone detail below in Chapter VI; thus, in what
follows we sinply point to the potential relevance of results fromthese
studies to the issue at hand. Such potential relevance nmust be based on
two inportant assunptions. First, one nust accept values derived via the
HPM as a neasure of actual paynent for a commodity -- problens in doing so
are detailed below Secondly, one nust accept the argument that

i ndi vidual biases and difference, of the type alluded to above, are
imuaterial for neasures drawn from aggregate behavior -- i.e., at higher

| evel of aggregation, individual biases will generally wash out. 4/ In
this regard, one nust note the challenges to this argument by Kl eindorfer
and Kunreuther (1983) as well as by others. 5/ G ven these assunptions,
conpari sons of HPM and CVM (invol ving hypot hetical paynents) values may be
rel evant for assessing (2). 6/ Defining Vh and Vc as val ues derived from
the HPM and CVM respectively, Brookshire et al. (1982) axiomatically
devel op the hypothesis Vh >Vc; statistical analysis of their data result
in their failure to reject this hypothesis. Thus, while not a direct proof
of (2), their results can be taken as denonstration of an appropriate

rel ationship between V(actual paynent) and V(hypothetical paynent): as
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nmeasured, respectively, by Vh and Vc, when V(actual paynment) should be
greater than V(hypothetical paynment), this relationship is shown to obtain
Cummings et al. (1983) test the hypothesis given in (2), viz., that

Vh = Vc; as in Brookshire et al., their analysis results in failure to
reject the hypothesis.

Conparisons aside, the quality of enpirical neasures of value fromthe
HPM per se are far a |level where they might be regarded as accurate,
in some sense, estimates for market values attributable to public goods.
Thus, results fromthese conparative studies nust be viewed as having
questionabl e weight relative to earlier-described studies in terns of an
assessment of (2). Ceteris paribus, one would then tentatively conclude
that conpel ling reasons exist for expecting biases in hypothetical valuations
of the sort obtained in the CVM relative to individual values that would
obtai n under conditions where expressed valuations nmust, in fact, be paid.
The weight and inplications of this tentative conclusion are discussed
bel ow.
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C. HYPOTHETI CAL BI ASES RELATED TO TI ME

Consi der the followi ng statenents of concern about the CVM as
expressed by, first, Feenberg and MIls (1980) and, secondly, Bishop
and Heberlein (1979).

"Figuring out what an inprovenment in water quality of a nearby |ake
woul d be worth to you is extrenely conplex. If it were announced that
the | ake has been partially cleaned up, you might try it a couple of
times, compare it with other |akes, ask friends, and read accounts of
the results in the press and el sewhere. Gadually, you woul d decide
the nost appropriate nodification of your recreationa

behavior." (p. 60)

"When people buy things in a market, they may go through weeks or
mont hs of considering the alternatives. The process will often

i nvol ve consultations with friends and may al so involve professionals
such as |lawyers or bankers. It may also entail shopping around for
the best deal on the product in question. And, for the majority of
items in the consumer's budget, there is a whole history of past
experience in the market to base the decision on. Al this is
markedly different than spending an hour or two at nobst with a

mai | survey or a personal interviewer attenpting to discern how

one mght behave in a nmarket for a commodity for which one has never
actually paid nore than a nomnal fee." (p. 927)

These intuitive statenents of concern as to the hypothetical nature of the
CYMare, intheir cited form obviously not in forms i mediately anmenable to
hypot hesis testing. One sees in these statenents, however, the strands of
an argument which may be stated as a testable hypothesis. At the risk

of over-interpretation, the above-cited concerns may be conpressed into
the argunent that individuals require tinme in order to obtain and
mental |y 'process' relevant information before inforned, 'accurate'
judgenents can be formed; note here that we beg the question as to whether
accurate neasures can be obtained with hypothetical payment, regardl ess of
time and information used in the preference research process. If V(%) is
the expressed value for the CVYM conmmodity X during the typical, short-lived
interview used in tile CVM V(t;) the value expressed at some |ater,
post-initial interviewtine, the above argunents suggest rejection of the
nul | hypot hesi s:

Hor Vite) = V(t.) (3)

Variations in (3) could involve obtaining a sequence of values over tinme
wher ei n endogenous (to the CVM of exogenous information is nade avail able
to or obtained by subjects; if 1,,1I,,... represents increasing anmounts

of information, such variations would alter (3) as:

Ao: ¥(to,Iy) = T(ty,Ip), (3")

66



Cursory inspection of (3) and (3') suggests a nunber of potentially
difficult problenms in efforts to test them As an exanple, across
i ndi vidual s, how does one control for differences in exogeneously-obtained
information? Gven that 'nore' information has qualitative as well as
quantitative inplications, how does one structure the |'s? Mst
importantly, absent is some notion as to a 'true' value (hypothesis 2)
and/ or any appeal to reasons why V mght converge to sonme nunber as t and |
becone increasingly large: i.e., there is no logical, conclusive way to end
the experiment. Surely alternative, better ways exist to draw hypot heses
that capture the essence of the 'preference research’ problens inmplicit to
the earlier-cited concerns. At a mininum however, (3) and (3') may serve
the purpose of providing a focal point for our inquiry as to the existence
of evidence that relates, in one way or another, to the preference research
i ssue.

One finds little evidence in the CVMliterature that relates directly
to (3) or 3'). Research results do exist, however, that have inferentia
rel evance for these hypothesis. Burness et al. (1983) essentially focus
on t,,I,) in (3') and introduce three techniques designed, in their
words, to break '... the hypothetical barrier in CV analysis". (p. 681)
These techniques are (i) prefacing willingness-to-pay (WP) questions with
questions regarding the individual's current budget expenditures across six
broad budget categories -- after offering a CV value, individuals are then
asked where (from which budget category) they will obtain nmoney required
to 'pay' the offered value; (ii) after (and before) obtaining a WIP for a
specific commodity (an EPA regul ati on on hazardous waste disposal), other
public goods are described to the subject after which the subject nay revise
hi s/ her WP measure; (iii) use of the Randall 'bidding game' procedure
wherein, after elicitation of an initial WP '"offer', repeated questions of
the form ' would you pay $1.00 nore' are asked until the subject indicates:
no nore (a meximum WIP). Burness et _al. find no significant effects on
WP neasures resulting fromthe explicit use of a budget constraint
(technique i). a finding which is also reported in Schulze et al
(1983a). The introduction of other public goods (OPG produces i xed
results. The introduction of OPG consistently lowered the offered WIP. In
some cases, downward revisions are statistically significant, but in other
cases they are not. 7/ Even in cases where lack of statistical
significance between initial and OPGrevised bids were found, such results
were weakened by | arge standard deviations and consi stent observations of
absolute differences in bids of 50% or nmore. (p. 150) Finally, as in
Schul ze et _al. (1983a) and Desvousges et _al. (1983) Burness and his
co-authors find that technique (iii) -- use of the bidding process --
significantly affects the WP nmeasure

Research results typified by those described above are suggested as
rel evant for assessments of at |east two issues. First, they denmonstrate
that CV neasures are not random nunbers: They vary systenmatically with
i ncone, substitute/conplenmentary goods and denographic characteristics as
a priori axions would dictate.8/ Secondly, and of central inportance
for out discussions, the results are offered as evidence that CV values are
i ndi vidual valuations that reflect a process whereby the subject, in
offering a value, has clarified his/her objectives 9/ which is to say
that the CV value is a preference-researched bid.10/ That
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techniques (i)-(iii) demonstrate a preference researched value is argued to
follow fromthe fact that results from (i) suggest that subjects have

consi dered incone - CV commodity trade-offs inplied by their offered val uation;
results from (ii) my inply that offered bids reflect the subjects

consi deration of trade-offs between the CV-commodity and other public goods
and results from(iii) denmonstrate that one can, in the CVM induce subjects
to clarify their objectives -- research their preferences -- via the
repetitive-question, bidding process.

Qoviously, these results have limted, but interesting, inplications
for (3) and (3'). Formally, techniques (i)-(iii) may be seen as affecting
the information term I, in (3"), where 'nore' information is provided by
the interviewer (technique ii) or by an induced, introspective process in
the case of techniques (i) and (iii). Thus, these data may be seen as
relevant for a special case of (3') given as follows.

VIt ,10) = V(tg,Iq)- (3'")

When I, reflects introspective adjustnents to the explicit budget
constraint (i), reported evidence suggests a failure to reject (3''). Wen
Iy reflects information derived from(ii) and (iii), however it appears
that (3'"') is rejected.

Setting aside estimation problens relevant for tests related to
(i)-(iii) 11/ two observations can be made as to how this set of research
results relate to assessments of tine-related dinensions of the
hypot hetical bias proposition. First, no objective basis exists for
concluding that information effects from(i)-(iii) ultimately result in a
"true' or accurate neasure of value. Secondly, the nost that one coul d
attribute to the above-cited results is that at t, (during the
interview), values offered by subjects reflect thoughtful consideration of
inplied trade-offs -- some degree of preference research. But even if this
were the case, such evidence would fall well short of speaking to the issue
underlying (3') as it is set out by Bishop and Heberlein (1979), Freeman
and others, viz., that tine per se is required for a meaningfully
conpl ete preference research process: values (even with the adjusted
information set, I,) obtained at tj, v(t,,I,), will differ from val ues
obtained at a later period, V(t,,I;). This may not always be the case,
as is argued by Crocker (1984). In cases where the WIP is an addition
to an access fee recently, and actually, paid "much of the environmenta
and preference information that the respondent had to process in order to
arrive at his WIP had therefore already been used by himin his decision
to pay the original access fee." (p. 5)

One finds in the literature an abundance of research dealing with
|l earning and 'information processing’ capacities of individuals which
relates only indirectly to the hypothesis of interest here, but which
warrents brief nention. Thus, Kunreuther (1976) and others 12/
suggest that, within the context of high |oss-low probability events
serious questions exist as to people's ability to neaningfully absorb --
mental ly process -- information. Limted information processing capacity

- causing people to oversinplify problens -- lies at the heart of Sinmon's
(1955) 'bounded rationality' thesis and the 'anchoring phenomena observed
by, anong nany others, MIler (1956), Ronan (1973) and by Simon and Newel |
(1971). An understanding of the way in which information is processed by
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individuals is seen by Schoemaker (1982) as critical to efforts to predict
choi ce phenonena -- an understanding which is far from conplete at the
present tine.

Brief nmention of two additional sets of research results concerning
information processing is warranted due to their relevance for future
efforts to test hypothesis (3) and (3'). In naking decisions under
conditions of uncertainty, there exists considerable evidence 13/ that
heuristic devices are used by individuals in formng judgenents, prom nent
among which is the 'representativeness heuristic'. This heuristic inplies
extraordinary reliance on current information irregardless of the quality of
such information; prior information is given little weight. Wth the
requisite time differentials in tests of hypotheses related to (3'), the
representativeness heuristic suggests the potential for severe problems in
control I'ing/ measuring the substance of information changes, I,to I,, and
effects of such changes, over the interval t, to t;.

Secondly, a nunber of experinental studies_14/ suggest that, under
conditions of wuncertainty, individuals may partition, or isolate, decision
contexts in curious ways. For exanple, Tversky and Kahneman (1981) have
shown that individuals tend to regard the loss of a $20 theater ticket as
nore relevant than the loss of $20 in cash, a phenonenon suggesting that
individuals mentally partition -- isolate -- groups O events/actions; i.e.
individuals seemngly think in terms of 'mental accounts'. [If indeed
i ndividual s do consider actions/events/comodities in this isolated
partitioned, mental account context 15/ we know virtually nothing as to
how such partitions are formed -- how a nental account is defined. Thus, as
exanmpl es, one mght ask: are nental accounts defined hedonistically (pleasure,
pain, aesthetics, etc.), or perhaps functionally (transportation, work, health,
etc.)? To the extent that these partitioning contexts are real, potentially
serious problens could arise in efforts to test (3') until nore is known as to
how individuals structure partitions/accounts for obvious reasons: one would
be unsure as to the types of information best given to subjects as relevant
for approximate real-life information-gathering/processing processes in the
to-t; interval.

From the above we nust conclude that little evidence exists that
woul d support or negate hypotheses such as (3) and (3') related to the
tine-di mensions of the hypothetical bias proposition: the issue remains as
an open question. W defer to section F a discussion as to the inplications
ELMthiS void in data for our assessment of the state of the arts for the
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D. PERCEPTI ONS, FRAM NG AND THE CWM

There is still another potential dinmension of hypothetical bias which
relates to the hypothetical commodity 'traded’ as a part of the CVM The
relevant line of argument in this regard proceeds as follows. Gven that,
e.g., environnental changes offered as commodities in many applications of
the CVM are hypothetical or, nore strongly, imaginary (the subject cannot
see or touch the comodity nor, in may cases, can he/she draw on past
gﬁperience for conparisons of consunption-levels of the conmmodity),

measures of value may not be regarded as 'accurate' for two, related

reasons: different values offered by different subjects may reflect different
erceptions of the hypothetical commdity rather than, as is supposed in the
%WW %lTTerent preferences; secondly, judgements/values by subjects are
dependent on how the conmodity is described (how questions are 'framed' ) and
different, in a_non-substantive sense, descriptions of the comodity will
yield different statenents of WIP (value). Concern with this potential source
of hypothetical bias is seen, for exanple, in Schulze, d' Arge and

Brookshire's (1981) concern with the need "... to establish a precise
contingent market -- the 'good' (commodity) must be well-defined". 16/

I ssues related to perceptions and framng are discussed in the follow ng
sub- sections.

1. Perceptions. In ternms of the 'perceptions' issue one finds in
the Iiterature hypotheses concerning how people perceive risky events. It
is not clear, however, that the issue is limted in relevance to questions of
risk. Consider, as an exanple, the CV commodity: for a particular river, a
change in water quality fromboatable to fishable Ievels. One can only
specul ate as to the nental image such a hypothetical change might elicit in
the mind of any particular subject: an image of 'nmurky' vs. 'clear' water
or an imge of a person sitting in a boat, unused fishing rod in hand vs.
the angler fighting a hooked trout on a pristine strean? Surely, this image

this perception of the CV commodity (or nore precisely, of the

attributes of the commodity) -- would be relevant for any
preference-revealing value offered by a subject. Al else equal, the
attribution of 'accuracy’ to CVMvalues would then seemngly require a
conpel ling denonstration of at |east four relationships: perceptions of
hypot heti cal environnental changes (or changes in availability of any other
public good) are in sone sense consonant wth real effects that would
attend the posited environmental change; as sonething of a corollary to the
preceeding issue, subject i's perception of the CV comodity is in some sense
consonant w th subject j's perception of the cormodity -- all subjects are
valuing the same commodity; related to the topic of section C perceived
effects (benefits/costs) of the hypothetical commodity are invariant over tine
(the absence of 'inpulse' perceptions); and the independence of perceptions
fromthe quality and quantity of information given to subjects. Thus, as a
guide for the discussions that follow, the issues described above are
respectively, described by the follow ng hypotheses.

.. o(p) £(a) (4)

. _
ot C(pi)

C(pi) (5

70



TR (6)

1 ’

{ +

Ade

(@]

ToroClpsIy ) = Cla/Iy) (7)

where: C = the environnental 'change' used as the CV commdity.
p, a = perceived and actual, substance of the environmental
change, respectively.
to, t; = the tine of the CVMinterview and some later tine,
respectively.
Ty, Ip = distinct information bundl es.

Consider first, the hypothesis given in (4) which, essentially, poses
the question: are individual perceptions of the substance of a posited
envi ronnental change consonant with -- roughly the same as -- the substance
of effects that would actually attend the change? As an aside, we note that
since such 'substance' is described to individuals as a part of the CVW] in
our discussion of (4) the perceptive reader may be troubled by the
persistently obvious interdependence between the four hypothesis (4)-(7)
and, particularly, between (4) and (7); these interdependencies wll be
given explicit treatnent in later discussions. In termof the [imted
question posed by (4), however, two sets of issues are of primary interest.
The first set concerns the term C(a): the actual substance/effect of a
given environnental change. In sone cases it may be technically possible to
precisely define (estimated) effects that would attend a posited
environmental change; as exanples: changes in BOD levels in a river
resulting fish popul ations (by species) and, perhaps, expected catch-rates;
changes in TSP or ozone concentrations and changes in visibility. In mny
other cases, however, the functional relationship between environnental
change and the actual effects of such change are not known. 17/ As but a
few exanpl es, we know little about household soiling and/or materials
damages effects associated with TSP levels 18/; little is understood
regarding health effects fromair pollution 19/ and we cannot specify
risk effects of alternative policies related to the regulation of hazardous
waste disposal. 20/In these latter instances, the CVM practitioner has no
practical anchor for accuracy. He/she nust then rely upon individua
perceptions of environnental change-related effects, which then introduces
Issues related to hypothesis (4), which are discussed below.

In the above described cases where C(a) can be defined, we find in
some (but not in others) studies 21/ extensive efforts by the authors to
describe the CV conmmodity (via photographs posters, etc.) in ways
(seemngly) designed to bring individual perceptions of the comodity,

C(p), in consonance with actual effects that would attend the posited
environmental change (our C(a) in (4) ). W do not find, however, evidence
that the authors attenpted to test the effectiveness of their efforts in
this regard, i.e., the authors do not address hypotheses of the sort
typified by (4). Rather, the consonance of Cla) with C(p) is sinply
asserted, as in the following (relevant editorial questions in parentheses):
"The (water quality) ladder's major attribute is that it easily establishes
(in the mnds of individuals?) |inkages between recreation activities and
water qualities ... it directly introduces the relationship between (the

i ndividual's perceptions of?) activities and (the individual's perceptions
of?) different water quality levels ..." (Desvousges et al., 1983,

pp. 4-11); "... bids were solicited for the sane well-defined public good,
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visability at the Grand Canyon National Park. Specification of this good --
implicitly, Cla) vis-a-vis C(p) -- was assured (enphasis added)

by presenting all respondents with the same set of photographs of known
visibility levels...". (Schulze et al., 1983a, p.2-2)

In terns of the second major set of issues relevant for assessnent of
hypot hesis (4), assune that C(a) is known and that it can be 'adequately
described. W now inquire as to results from experimental /enpirica
research which directly relate to (4). W find such evidence only in the
literature concerning decision-naking under conditions of risk and
uncertainty. In this regard, Slovic and Tversky (1974) report results from
a study wherein subjects were confronted with various paradoxes; after

meki ng their choices -- reflecting C(p) -- they were given an authoritative
argument against their choice -- a representation of C(a). Mst subjects
did not change their particular choices. Implications of findings such

as this are sunmarized by Slovic et al. (1980) as follows: "A great deal

of research indicates that, once formed, people's beliefs change very
slowy, and are extraordinarily persistent in the face of contrary evidence
New evi dence appears reliable and informative if it is consistent with
one's initial belief, whereas contrary evidence is dismssed as unreliable,
erroneous or unrepresentative." (p. 189) Thus, given an accurate
description of C(a) to individuals interviewed in the CVM substantia
evi dence suggests, in terns of risky/uncertain events, the rejection of (4);
an effort to adopt economic nodels to reflect such behavior, described as
‘cognitive dissonance', can be seen in the work by Akerlof and
Dickens (1982). W do not find such evidence related to non-risky events;
to the extent that the risky-event evidence can be generalized, however,
rejection of (4) inplies that variations across individuals of CVM val ues
may reflect differences in perceptions of the hypothesized conmodity.
Finally, we note the relevance for the issue as to how individuals
perceive C(a), of the literature that suggests that individuals have a
"threshhol d' of sensitivity. 22/ Thus, individuals nay be insensitive to
CW conmmodities that represent 'noderate' environnental changes, and react
(in a valuation sense) only to changes involving extremes, for exanple,
eutrophication vs. pristine |ake conditions. The result of such behavior
is often reflected in increasing marginal value functions (Crocker and
Forster, 1984). "Threshhol d* phenonena are seen, for exanple, in the works
of Crocker, Dauber and Young (1981) as well as in Loehman et al. (1979).
Referring now to hypothesis (5), a recurring thenme in the discussions
above -- all subjects perceive the sane commodity -- was that with or
(arguably) wthout the standard C(a), variations in perceptions across
i ndividuals may severely weaken the neani ngful ness of CV nmeasures inasmuch
as individual values would be attributable to _different commoditi es.
In instances where C(a) cannot be estimated, as noted above, the CVM
practitioner may be tenpted to rely on individual perceptions of the
commodity, in which case conparable perceptions of the commpdity by al
subjects -- hypothesis (5) -- becones particularly inportant. W then
inquire as to the nature of available evidence related to hypothesis (5).
Indirect evidence related to (5) is found in the above-cited works by
Slovic and others. For exanple, Slovic et al. (1980) find systenatic
differences in the perceptions of a given activity between groups of
| aypeopl e, groups of experts and between experts and | aypeople (p.211). W
find in one CVM application, however, information which directly relates
to (5). Cunmmings et al. (1981) used the CVMto estimate benefits
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attributable to reduced household soiling which was, in turn, attributable
to reductions in TSP concentrations. The researchers were unable to
specify a relationship between | ower TSP concentrations and reductions in
househol d soiling (C(a) was unknown). 23/ Therefore, followng a
qual i tative explanation to subjects of the TSP-household soiling
relationship, WIP measures were obtained for alternative percentage
reductions in TSP concentrations, |eaving to individuals the (perceptive)
task of translating reductions in TSP concentrations into reductions in
househol d soiling. Prior to the WP questions, subjects stated the nunber
of hours/week that they spent in household cleaning activities (W.
Fol | owi ng the WIP question, subjects were asked how they expected Wto be
affected by the posited change in TSP concentrations; i.e., for the posited
envi ronmental change to which their WIP applied, they were asked their
perception of the work savings (W) that would attend the environnenta
change. Inplicitly, for each individual i in the Cunmngs et al. (1981)
survey, W5 (i) may be viewed as a neasure of C(p) in (5). WP neasures were
regressed against the W5 variable and the W5 variable was found to be
statisticallr significant -- WP neasures offered by individuals varied
systematically with individual perceptions of WS individuals had
significantly different perceptions (C(pi) # C(pj) in (5) ) and val ued
differently perceived Wo's differently. Thus, with Cla) known, and
particularly with C(a) unknown, available evidence suggests significant
differences in individual perceptions of uncertain and, perhaps, unfamliar
comodi ti es.

_ Hypot heses (6) and (7) involve, in large part, issues discussed above
in section C. Therefore, aside fromtwo observations of particular interest
to the perception questions at issue here, tinme-information problems wll
not be bel abored in this section. W should conment, first, on the (perhaps
i nextricable) interdependencies between (7) and (4) (and, to a |esser
extent, (6) ) and between (7) and (5). Cbviously, the provision and
"processing’ of information -- the substance of hypothesis (7) -- is of
central inportance to enpirical tests focused on (4) and/or (5). For
exanple, C(a) is established by giving the subject information. In this
regard, questions related to (7) include: what kind and how nuch
information? A second, but related observation concerns the substance of
information -- 'substance' as opposed to how questions are asked (framed), an
I ssue to be discussed below. Referring to 'information bias', Randall

et al. (1983) consider the argument that ' variations in the materials
describing contingent markets may influence (WP responses)"” (p. 641). In
this regard, they contend that CVM denonstrations that WP val ues vary with
information/materials may not be evidence of any kind of bias. Rather, if
alternative materials/information given to subjects are relevant to the
choice problem "... information that changes the structure of the narket
shoul d (arguably) change the circunstantial choices nade therein" (p. 641).
[t is not clear exactly what Randall et al. have in mnd in referring to
information that 'changes the structure of the market'; but

material s/information describing the CV commodity is seemngly included.
This statement then invites the following interpretation which is relevant
for (3') as well as (7): information that affects -- changes -- an

i ndi vidual's perceptions of the comodity should change the individual's
valuation of that commdity. In examning the inplications of this
interpretation of Randall et al.'s argument, it is understood that this
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is not necessarily their interpretation; while several interpretations
are possible, the one which best fits the context of their argunments is
exam ned below in our discussions of framng issues. This interpretation,
however 'strawman' in nature it might be vis-a-vis Randall et al.'s

intended interpretations, is useful, in addressing a potential source for
confusion in assessnents of hypothetical bias.r

If one ties perception to preferences and tastes, the line of |ogic:
"different information inplies different perceptions, preferences and
tastes inplies different valuations" has clear appeal in its consistency
with utility theory. An inportant distinction arises, however, in using the
mar ket analogy to argue that this logic suggests 'no bias' in CVM neasures.
In the market, at any instant in time market valuations cut across, in sone
average sense, individuals with heterogeneous information states reflecting,
anong ot her things, different experiences/histories with the cormodity and
differing levels of effort (across differing tine-spans) in
acqui ring/ processing information; 'new information can then be expected to
affect valuations nmuch nore slowmy and, as suggested in the following, to
have smal |l relative effects. In the CVM however, in the many
applications wherein individuals are basically unfamliar with the
envi ronnental commodity, particularly as it is viewed in a market context,
the initial -- at the interview -- set of information is the same for al
i ndividual s and, plausibly, the variance of individual past
experience/ history is very snall relative to market goods. Thus,
changes in information, and particularly changes in tine available to
process information, can be expected to have valuation inmpacts not at al
anal ogous to the market. In the case of the CVM market-1ike heterogeneity
in terns of individual preferences, tastes, experiences, etc., as would be
reflected in market prices, can be expected only after considerable

variation of | in (3') and (7) as well as with variationin tq -- tine
with which to process -- as each individual chooses -- the infornation
2. Fram ng

The second maj or set of issues relevant for assessments of potentia
bi ases brought about by the fact that the CV commbdity is a hypothetica
commodity concerns the argurment that values nay be affected by the way in
whi ch the market context and/or WP questions are framed -- how they are
described to the individual. Formally, if Dl and D2 are different, but 'true
or accurate, descriptions of the same comodity and V is the CV value offered
for the commpdity, then the hypothesis of interest here is given hy

Y(D1) = V{D2) (8)

It is understood, of course, that perceptions affected by DL and D2
underline the valuations V. In the follow ng descriptions of research results
rel evant for an assessnent of hypothesis (8), we consider this issue as it
relates to two, obviously related, settings: first, D1 and D2 reflect
alternative decision (market) contexts and, secondly, D1 and D2 are
alternative ways of framing the WIP question within the same deci sion/ market
context.

3. Franming Decision (market) Contexts. A |arge nunber of studies
have been conducted concerning the effects of context -- words used in
describing decision alternatives -- on choices/deci si on-nmaki ng
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(Schoenaker, 1982). The focus of a large part of these studies is the
extent to which individual behavior under conditions of uncertainty, is
consistent with predictions drawn from expected utility theory. In this
specific regard (conparisons with expected utility theory) we sinply note
Arrow s (1982) conclusion concerning the case being nade "... for the
proposition that an inportant class of intertenporal narkets shows
systematic deviations from individual rational behavior ..." (p.8) CQur
present interests are in results fromthat part of the 'decision-nmaking
under uncertainty' literature that relates directly to hypothesis (8). Two
exanpl es can serve to typify the general nature of experinental results
rel evant for this issue.

First, Tversky and Kahneman (1981) conduct an experinment wherein
subj ects are asked to consider two prograns, progranms A and B, which are
designed to mtigate the effects of an outbreak of an unusual Asian disease
which is expected to kill 600 people. The consequences of adopting A or B
are described in two, effect-equivalent ways:

A: exactly 200 people will be saved.
B: 1/3 probability of saving all 600 people,
2/ 3 probability that none of the 600 are saved
A 400 people will die.
B . 1/3 probability no one will die,
2/3 probability all 600 people will die.

For (158) subjects given alternatives A B, 76% chose program A. For simlar
subjects (169) given alternatives A ,B, 87% chose alternative B'. Thus,

i ndi vi dual choices between alternatives were, seemngly, substantively
affected by framing the sane alternatives with the context of |ives saved
as opposed to the 'dying' context.

Simlarly a second study by MNeil et al. (1932) involved
conmpari sons between two therapies for treating certain forms of cancer:
surgery and radiotherapy. Different groups of individuals, including a group
of physicians, were given one of two sets of information

(1) probability of survival with surgery (for 1 and 5 years)

(2) probability of survival with radiotherapy (for 1 and 5 years)
(1') probability of dying within 1 and 5 years with surgery

(2') probability of dying within 1 and 5 years with radi ot herapy

Probabilities in 1 (2) were one mnus the probability in 1' (2'). 86% of
the group of physicians given alternatives 1-2 preferred surgery
(alternative 1); only 50% of the physicians given alternatives 1'-2
preferred surgery, however. As in our first exanple, choices are seen to be
affected by differences in dying-survival contexts within which
alternatives are franmed

Denonstrations of framing effects on individual choices are not limted
to stark contexts involving life or death; such effects are denonstrated for
choices involved in ganbling and in the purchase of insurance against
nonetary hazards. 24/ W do not, however, find denonstrations of this
type of frami ng phenonena applied to decision settings wherein sonme sort of
risk per se is not the central issue. Thus, the extent to which the
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above-reported results inply a general rejection of (8) is sinply not
clear. W return to this issue at the end of this subsection.

In addition to the above, one finds in the CVWM literature results which
relate in an interesting way to the framng hypothesis given in (8). In
section V.C. and Chapter I11's discussion of potential biases related to
tinme and 'preference research' issues, results fromone set of CVM
experiments were offered as relevant for assessing the extent to which WP
measures derived in the CVW were, in some sense, preference-researched
values or, at a mninum indicative of the non-randomess of CV measures
(see, particularly, section V.C above). This experinment set involved
conparisons of CV nmeasures when the commodity is valued alone with those
obt ai ned when the same commodity is valued within a context where other
publ i c goods are discussed. 25/ As discussed earlier (section V.C
results fromthese experiments were only weakly relevant in speaking to
hypothesis (3') wherein time in the preference research process was of
central inportance. These experiments, as well as their results vis-a-vis
the preference research hypothesis (3'), can be seen as relevant to our
present discussions inasnuch as they denmonstrated that values for a
commodity, when the commdity was framed/described in isolation -- DL in
(8) -- differed fromvalues for the sane conmodity when the

comodity was franmed/ described within a context That Tncluded other public
and/or private) commodities -- D2 in (8). Wth this context as a

means for testing hypothesis (8), the finding V(Dl) # V(D2) is reported
for an air quality commodity by Schulze et al. (1983) for a 'hazardous
waste regulation' comodity by Burness et al. (1983) and for a public
facilities (park systen) commodity by Majid et _al. (1983)

Recal |l now the earlier-cited assrtion in Randall et al. (1983) (in
the balance of this argunent, sinply 'Randall') that "... Tnformation (read:
framng) that changes the structure of the nmarket should (arguably) change
the circunstantial choices made therein". (p. 641) Wile 'framng in the
sense of word/ probability substitutions (e.g., probability of death vs.
probability of survival is not easily viewed as a change in the structure of
the market, one might, and Randall seemngly does 26/ view contextual
changes of the 'other goods' stripe as effectual changes in the market
structure; if this view is defensible, above-described results do not
directly inply framng-related biases in reported CVM neasures: V(D1)
"shoul d" be different fromV(D2). In terms of decision-making under
uncertainty, received theory_27/ assumes that all possible choices, states
of the world and consequences (vis-a-vis states of the world) of actions are
certain and known by individuals. 28/ A sinple application of this
assunption, an extension of the nmore general assunption of rationality basic to
econonmi ¢ theory, would lead us to reject the above interpretation 29/ of
Randal | 's "arguabl e proposition. Thus, since individuals know -- are
perfectly aware of -- the dimensions of all 'other public goods' (the
contextual frame D2) then, ceteris paribus, individual choices regardin
one specific public good should be unaffected by whether or not (redundant
information regarding other public goods is made available; the reported
findings V(D1) # V(D2) nust then be 'explained on grounds other
than changes in market structure -- framng bias may be one such ground

However, there are at |east two reasons for questioning the position
outlined above and, by inplication, for inputing some weight to Randall's

argument. First, for decisions involving uncertainty -- and decisions elicited
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in the CVW surely involve uncertainty -- the nationality assunption in
general, and the assunption of certain, conprehensive know edge of choices,
states and consequences in particular, are wdely questioned as to their
empirical validity (Shoemaker, 1982). Indeed, as discussed above in V.C,
the nental capacity of individuals to 'process’ but a very limted anount

of information 1s suggested by results froma nunber of enpirical studies.

As an example, where C and S refer to choices and states, respectively:

"As far as Cis concerned, it does not require much ingenuity to
t hi nk of decision problems in which the essence of the problemis
that one does not know what options are available. As far as Sis
concerned, it is easy to think of exanples in which one cannot

list all possibilities that may occur (And, of course, know edge
of Sinplies that no one is ever surprised: is this the case in
real life?)." 30/

Secondly, appealing to the 'famliarity' argunments discussed above in
V.C., and acce?ting the assunption that individuals are reasonably
cogni zant of choices in their consunption set, one mght argue that the CVM
i nvol ves, in nost applications, what is essentially the introduction of a
"new conmodity to the individual's consunption set. Gven that the
commodity is hypothetical, and recalling earlier discussions of perceptions,
new information/materials nmay alter the 'shape’ perceptions of the new
commodity, giving rise to what would indeed be a nmeaningful 'change' in
the commodity (a_la Randall, a change in the structure of the market).
It must be noted, however, that this argument nmay suggest, anong ot her
things, that the CVM may produce a decision 'climate' rich in its potential for
confusi on

To briefly sunmarize, while a strong case is found for the argunent
that the framng (wording) of decision contexts can affect individua
choices in some settings -- settings wherein some formof risk is of
primary inportance -- the inplications of this argument for hypothesis
(8) as it relates to an assessment of the CVM are not clear. For
applications of the CVW to environmental commodities, analogies to the
"death-survival' exanples are not inmmediately obvious. Possible analogies
m ght be: increased visibility vs. reduced haze; increased water quality
vs. reduced pollution; but these analogies are inperfect at best. Wile
results that mght suggest rejection of (8) are weak, research results that
m ght suggest acceptance of (8) are weaker still. Such 'evidence' per se
I's non-existent. Al that we have are arguments with questionable appeal as
to why CVMstudy results that suggest rejection of (8) mght be
interpreted differently. Thus, we can say little nore than that the case
for or against the potential for biases emanating fromthe framng of market
contexts remains as an open enpirical question

b. Framing The WP Question. In preceding discussions, our focus on
market 'structure' or context was, nore precisely perhaps, a focus on the
framng of the CVM conmmodity. In the death/survival exanples, alternative
‘choi ces' are analogous to the alternative 'commdities’ in the CVM In
t hose experinments, however, there is nothing anal ogous, in terms of the
framng problem 31/ to the hypothetical WP question posed in the C/M
Thus, while the WP question -- the CVW s counterpart to a narket price --
Is obviously a part of narket structure per se it is treated separately
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here inasnuch as evidence available for assessing the framng bias
hypothesis (8) as it applies to the hypothetical WP question is distinct
from that relevant for assessing (8) vis-a-vis the hypothetical comodity.
W have nade repeated references to the confusion that one
encounters in the CVWMliterature arising, in large part, frominprecise
rubrics for sources of potential biases; see particularly, our earlier
(Chapter 11) discussion of the many 'faces' of the hypothetical bias
proposition. In Chapter Ill, reference was made to concern in CVM studies
wi th biases emanating from (i) the paynent vehicle, (ii) starting points,
and (iii) preference research (as addressed via the explicit use of 'budget
constraints). 32/ Gven that (i)-(iii) directly relate to the question as
to how WIP neasures are affected by the manner/context in which the WP
question is framed, it may be convenient to view these sources of bias
within the rubric of framng bias; convenience aside, results from CVM
experinents regarding (i)-(iii) are of obvious relevance for our assessnent
of (8) as it relates to the WIP question
G ven the extensive discussions of CVM studies and experinental results

related to (i)-(iii) in Chapter Ill, our present purposes are adequately
served by a brief review of those resul ts (Schul ze, 1981, Rowe and
Chestnut, 1983); regarding (iii), we sinply note in paSS|ng the potenti al
relevance of the "unfamliar conmodity' and Randall's 'materially-changed
mar ket structure' arguments, and the resulting conundrum for evidence
derived fromthis set of experinents. There have been a nunber of CVM
experinments which focused on issues (i)-(iii). Wile it is no surprise
that unanimty does not exist as to the interpretations of results from
t hese experinments, the follow ng generalizations appear (to the authors) to
be reasonable. Referring to (i), tests for 'vehicle bias' have focused on
the sensitivity of WP measures to descriptions (framng) of the nethod of
payment: conmon exanpl es of payment nethods used in these studies are
hi gher tax paynents, higher utility bills and hlgher prices for goods and
services purchased. Four out of five studies 33/ found significant
effects on WIP neasures attributable to the way in which WIP questions were
framed vis-a-vis the paynent mechani sm obviously, such evidence suggests
rejection of (8). Referring to (ii), there appears to be general consensus
that WIP questions framed within the context of a 'starting point' -- an
initial value; e.g., "would you be willing to pay $10.00?" -- results in
bi ased measures. Since about 1980, CVM researchers have, therefore,
followed the lead of Mtchell and Carson (1981) in using 'paynment cards
the individual is given a chart on which is witten many different val ues
(e.g., from$.50 to $50.00 in increments of $.50) and is asked sonething
like '... referring to thIS chart what is the maxi mum amount that you
mould be willing to pay . Wi | e denonstrative of the fact thaf the

"starting points' result |n fran1ng type biases, the issue per se may now
moot given that 'starting points' are seemngly no |onger used in
applications of the CVWM Finally, referring to (iii), it would seemthat
WP neasures are unaffected by whether or not the WP question is franed
within a context where the individual's budget (incone, present allocation
of incone across expenditure categories, and expenditure category(s) to be
reduced for 'paynent' of the offered WIP) is explicitly considered by the
individual in offering his/her WIP. One caveat is relevant in this
regard, however: there exists one denonstration that the manner in which

budget information is presented (framed) nmay affect the WP response
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(Schulze et al., 1981).

By way of a summary, there is a good deal of evidence that suggests
the potential for biases in CVM neasures resulting fromthe framng --
description -- of comuodities and paynent mechani snms as well as from
di storted perceptions of comvodities (as described to individuals). As
noted earlier, it may be possible to develop nmeans for including perception
i ssues in econom ¢ models from which testable hypotheses are derived;
exanples in this regard are seen in the works of Akerlof and Di ckens (1982)
as well as in Coursey et _al. (1983). On the other hand, frami ng issues
present a different problem As noted by Shoemaker (1982), objective
assessnment of this potential is made difficult by the fact that
" probl em representation is inherently a subjective nmatter, (therefore) it
is subject to only limted normative evaluation. Indeed, there exists no
general normative theory as to how probl ens should be defined, or how
| anguage and context should be encoded." (p. 556) Notw thstanding the |ack
of a normative theory to guide assessnents of fram ng-type biases, genera
guidelines for framing questions do exist, as wll be discussed below in
section E. W defer to section F a discussion of the inplications of these
i ssues for our state of the arts assessnent of the CVM
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E. ATTITUDES VS. |NTENDED BEHAVI OR

G ven the hypothetical, "artificial' (Bishop et al., 1983) structure
of the CVM Bishop and Heberlein (1979) have suggested that measures derived
by the CVW nay reflect individual attitudes vis-a-vis (e.g.) an
envi ronmental conmmodity as opposed to intended behavior (a neaningful
intention to actually pay the stated WIP). Their proposition, which draws
on works by Schuman and Johnson (1976) focuses attention on questions
related to the causal chain -- attitudes-intended behavior. Thus, at issue
are the questions: are attitudes indicative (good predictors) of intended
behavior; is intended behavior indicative (a good predictor) of actua
behavi or ?

In one's reading of the attitude-intended behavior controversy as it
appears in the psychology literature 34/, one mght be tenpted to argue
that the power of responses to attitudinal questions for predicting intended
behavior is of no, or questionable, relevance for the CVM inasnuch as
questions posed in the CVMare (or should be) well-franed questions about
i ntended behavi or per se: questions about attitudes are not asked in the
CVM ergo, attitude-behavior issues are not relevant, QE D. This line of
argument is inplicit to Randall et al.'s (1983) rejection of the rel evance
of the attitude-behavior issue. (also see Rowe and Chestnut, 1982). After
review ng the Schuman-Johnson and Ajzen-Fishbein papers, the authors find
conpel ling Randall et al.'s argument as to the questionable rel evance of
the attitude-behavior issue for the CVWM particularly in light of the
conforting assurances by Ajzen and Fishbein that the potential for
attitude-related biases can be mtigated by questionnaire designs wherein
cl ose consonance is established between actual and hypothetical situations
via describing intended behavior in terms of specific actions,
contexts, targets and tine frames. (A zen and Fishbein, 1977, pp. 888-9)
Thus, it would seem the hypothetical question posed to restauranteurs in
LaPiere's (1934) semnal work concerning attitudes and behavior "WII you
accept nenbers of the Chinese race as guests in your establishment?"
elicits an attitude; intended behavior is elicited by posing -- franming --
the question as, e.g., "WII you receive and serve Chinese guests, Messrs.
Lin and Chow (here Is their photograph), at table nunber 12 tonorrow
afternoon at 1:15 p.m?".

The notion that attitudinal questions elicit attitudinal responses
and questions as to intended behavior elicit behavioral responses,
regardl ess of whether the behavior at issue is hypothetical, nmay be seen
as consistent with results from enpirical studies concerning the 'preference
reversal' phenormenon. 35/ When asked (relatively) attitudinal questions
regardi ng preference between bets, subjects made choices inconsistent with
predictions for expected utility (EU) theory. \Wen then asked what they
woul d pay to participate in a bet, subjects reversed their decision
(reversal of preference), and made choices consistent with EU theory; such
reversals were found to occur when payment was real or hypothetica
(al so, see Schoeneker, 1982, pp. 553-554). Thus, behavior-based questions
elicited "... the right answer ..." (Randall et al., 1983, p. 638) while
attitudinal questions did not. An obvious caveat applies to this concl usion.
The standard for a 'right answer' in this context is behavior deduced from EU
theory and, as discussed above, the relevance of EU theory in predicting real
world decisions is widely challenged
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Thus,in response to Bishop and Heberlein's suggestion that the CVM may
elicit attitudinal responses as opposed to willingness-to-pay in the sense
of intended behavior, the follow ng observations are relevant. First,
purely attitudinal questions may perform poorly as indications of intended
behavi or. Secondly, some evidence, albeit challengeable evidence, exists
whi ch supports the argument that questions about intended behavior may
yield accurate predictions of behavior. Third, criteria exist (A zen and
Fishbein) for mtigating attitudinal biases in responses to questions
concerning intended behavior; we note, however, the lack of definitive
evi dence that adherence to A zen and Fishbein's criteria will necessarily
el imnate attitudinal biases (we also note the lack of guidelines for
j udgi ng what 'adherence’ mght mean).

We wish to close this section by providing some context for the A zen
and Fishbein (A-F) criteria for mtigating attitudinal biases. This
context is provided via an exanple of a CVM study wherein A-F criteria
were applied in the questionnaire design process. Consider the context of
the WIP question used in Desvousges, Smth, and MG vney's (1983) (DSM

earlier described study of water quality (also in this regard, see the
study by Crocker, 1984). Following A-F's criteria for specific context,

targets, actions and tine frames, prior to posing WP questions, DSM ask
individuals earlier, specific instances when the individual has visited
specific places along the Mhongahela River for recreational purposes
"your actual use' of recreational areas in the River is established in the
individual's mnd. The structure of their questions as to intended
behavior is as follows: (Appendix D, pp. D7 to D 13)

specific context "keeping in mnd 'your actual use' of
recreational areas along the Mhongahel a

River ..."

specific action/tine frane "... what is the nost that you
woul d be willing to pay each year (tine
frame) "

specific action "... pay in higher taxes and prices for
products that conpanies sell ..."

specific target "... to raise the water quality level in the

Monongahel a River fromx to y".

In the above, it is interesting to note that the device used by DSMto
enhance the specificity of actions -- higher prices and taxes -- introduces
the potential for fram ng biases of the 'payment vehicle' type discussed
above in V.D.2, a potential seemngly viewed as a blessing by DSM e.g.
"This paynent vehicle was sel ected because it corresponds with how peopl e
actually pay for water quality (do subjects know this?), connotes no
implicit starting point, and produces a vehicle that will bias the
response downward (enphasis added), if in any direction, because of
public attitudes towards increased taxes and higher prices" (p. 4-16). In
conclusion, we note in passing that in DSMs conparisons of CVM values wth
val ues derived fromthe TCM (di scussed bel ow in Chapter VI) we will see
t hat above-cited anticipation of underestimations in CVM neasures
attributable to framng biases are apparently forgotten in their
val ue- conpari son anal ysis.
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E. CONCLUDI NG REMARKS.

In this chapter an effort has been nade to organi ze, discuss and assess
the many potential sources for bias in CVM neasures that derive, in one way
or another, fromthe hypothetical nature of the CVWMs comodity, market and
"paynment’. In cases where a set of intuitive arguments |end thenselves to
more precise representation as one or nore statements of hypot heses,
general hypotheses are offered as a tool for providing focus to an
assessnent of the arguments. Major sets of biases related to the
hypot heti cal nature of the CVM and, when appropriate, null hypotheses
related to them which were developed in this chapter; these null hypotheses
are sunmmarized as follows. In what follows, HB, hypothetical bias, is
understood to conote the proposition: "Hypothetical bias (in the CV
measure) may result from the fact that:".

HB.1 Paynment in the CVMis hypothetical
V(actual paynent) = V(hypothetical paynent).

HB.2 The CVM Commpbdity is hypotheti cal
HB.2(a) This is to say that preference research for the

unfam liar, hypothetical comodity takes time
V(%) = ¥{< ) and/or

HB.2(b) This is to say that preference research for the

unfam liar, hypothetical comodity requires information and
time to process the information

[ty = V5,15 andlor
HB.2(c) This is to say that:

(i) individual perceptions of the CV comudity
will not be consonant with the 'actual'

comodity offered, C(p) = C(a), and/or
(ii) given a description of the hypothetica
comodity, different individuals wll perceive

and, therefore, value, different commodities.
Clpi) = Cpj), and/ or

(iii)  conmodity perceptions, and therefore val ues,
wi Il change with the passage of tine and/or
the accunul ation of information

HB.3 Paynment and the Commpdity are hypotheti cal

HB. 3(a) Therefore, WIP neasures will be affected by the

context within which the commodity and payment is described, or
or franed.

V(D1) = V(D2) and/or
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HB. 3(b)  Therefore, the CWMwill elicit responses
reflecting attitudes rather than intended behavior, and
attitudes do not performwell as indicators of

i nt ended behavi or.

Subsumed in this structure for assessing potential biases in CVM
measures attributable to the hypothetical nature of the CVM are sources for
bias described in earlier works under the rubrics 'vehicle bias', 'starting
point bias', '"information bias' and 'hypothetical bias'

Based on our assessnents and discussions of research results drawn from
the literature as they relate to HB.1-HB. 3, three general observations seem
apparent in terms of inplied tentative conclusions regarding the state of
the arts of the CVWM comon to all three observations nust be the
understanding that, as reflected in CYM experiments conducted to date,
researchers have only recently begun to address several enpirical questions
that nust be viewed as fundanental to any denonstration which purports to
establish, in a conpelling way, that the CVM can be designed in such a
way that neaningful values are derived. First, we observe that the framng
questions underlying HB.3 inply the need to rationalize and apply to
questionnaire design, criteria (perhaps? of the sort set out by Ajzen and
Fishbein for eliciting values which (all else equal) reflect behaviora
intentions. Qoviously, this will be no mean task; this is particularly
true for efforts to rationalize criteria in the sense of establishing
standards by which the investigator can enpirically test the extent to
which the CVM design approximates 'actual conditions'. Qher related
fundanmental questions which remain unanswered by experinental research are
those related to time and (perhaps inextricably) information --

HB.2(a), (b), (c.iii). Gven, in many applications of the CYM the |ack of
congruence between people's experiences and the hypothetical comodity, as
wel | as the hypothetical market context within which the comodity is to be
valued by them one cannot easily dismss the intuitive appeal of the
("famliarity') argunent that infornmation processing, which involves the

I ntrospective process of examning -- researching -- one's preferences,

will take different forms -- and, therefore, yield different value responses
-- over different tinme frames. \Wile certainly challenging, these fram ng
and time/information issues do not, in the authors' mnds, pose inpossible
question; i.e., inplied questions are anenable to statements in the form
of testable hypotheses. At this point at |east, the relevance of these

I ssues for one's assessment of the CYMis an indication of ignorance --
unanswer ed questions -- as opposed to a definitive indication of

unresol vabl e weaknesses in the CVM

Secondly, experinental applications of the CYMto date have yet to
address in a conpelling way, the question as to the extent to which
i ndi vi dual perceptions of the hypothetical conmodity -- the item which they
are asked to value -- are in any sense consonant wth the actual commodity
offered in the CVW in this regard, we note occassional confusion in CVM
studies as to the 'commodity' relevant to the valuation decision 36/ and
the relevance of framng issues for efforts to enpirically address the
perceptions issue. At a mninum this question appears to be amenable to
empirical inquiry. Such is not the case in instances where actual effects
of (e.g.) an environnmental change cannot be specified. In such cases, one
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cannot define a standard agai nst which to assess commodity perceptions by

i ndividuals. Therefore, we must conclude that use of the CVM for deriving
i ndi vidual values for such commdities will be an enpty exercise given that
one cannot distinguish between val ue differences (anong individuals)
attributable to different tastes/preferences and those attributable to
different commdities.

Thirdly and finally, there is reasonable conpelling evidence that
suggests the possibility of resolving nost, if not all, of the
above-nentioned issues (as they relate to a large class, but not all, of
envi ronmental comodities by thoughtful design of the CVM -- considerable
hueristic inquiry remains, of course, for identifying and verifying
"appropriate’ designs which nmitigate or elimnate above-described sources for
bias. There remains an issue the substance of which is not related to
questions of design, however, viz., the large body of evidence that supports
the proposition that choices involving actual payments are substantively and
significantly different from choices involving hypothetical paynents.

Gven the relevance of the results fromour review of advances made in
Experinmental Econom cs (Chapter 1V) for an assessnment of the inplications of
this issue, we defer further discussions to Chapter VI wherein results from
all chapters are integrated to the end of offering tentative conclusions as
to the state of the arts of the CVM
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ENDNOTES

1)

8)
9)
10)

11)

12)

13)

14)

15)

16)

Chapter V
Bi shop and Heberlein, 1979, p. 327.

Bohm 1972, p. 125. Interestingly, when individuals asked
hypot hetical questions and were then asked for actual payment,
only 18 out of 54 changed their responses, an outcone Interpreted

b% Bohm as reflecting people's reluctance to "... inply a confession
that they had lied in the first round," p. 126.

As exanples, T. Feather, 1959 and P. Slovic and S.C. Lichtenstein,
1968.

See, e.g., GJ. Stigler and GS. Becker, 1977

As exanples, see T.C. Schelling, 1978, and J.W Pratt, D. Wse and
R Zeckhauser, 1979.

Such an approach is seen in expressed efforts"... to determne if
people will actually pay (as neasured by a HPM neasure) what they
wi |l pay (a hypothetical paynent measured by the CVM", in Schul ze
et al., 1981, p. 167.

See Burness et al., 1983, pp. 680-682 and Schul ze et al., July, 1983,
pp. 148-150.

Randal | et al., 1983, p. 639.
ld, p. 646.

This is an argunent nade in Schul ze et al., July, 1983, Chapter 1
and Burness et al., 1983.

See Schulze et al., July, 1983, section 1.F and Desvousges
et al., 1983, Chapter 8

See al so Kunreuther with Ralph G nsberg and Louis MIler, 1978
As another exanple of related results, see L. Robertson, 1974

As an exanple, see D. Kahneman and A. Tversky, 1972; A Tversky and
and D. Kahneman, 1973; S. Lichtenstein, B. Fischhoff et al.
1978; and B. Fischhoff, 1975.

Kahneman and Tversky, 1979, Tversky and Kahneman, 1981, and
P. Schoemaker, 1980.

See section 1.Cin Schulze et al., 1983, for a discussion
of experinental results suggestive of the nental account notion

See also ad passimin Schulze et al., July, 1983a, p. 170; see
also an earlier draft dated April, 1981)
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17) See, for exanple, T.D. Crocker and R G Cunmings, 1984
There is yet another functional relationship of potentia
I nportance, viz., "... the physical production and transformation
| i nkages between public policies and (environnmental /recreational)

values", S.S. Batie and L. Shabman, 1979.
18) R G Cummings, H'S Burness and R D. Norton, 1981
19) See, e.g., S. CGerking and WD. Schul ze, 1981.

20) See Cunmings et al., 1983, and Schulze et al., July, 1983.

21) Particularly see Desvousges et al., 1983, and Schul ze et
al., July, 1983, (the Grand Canyon experlnent)

22) As exanples, see N Georgeseu-Roegen 1958. N.E. Devl etogl ou
Feb., 1971 and R D Luce, 1956.

23) W find a second CVM study invol ving unknown C(a) and reliance on
C(p) in Burness et al., 1983, (also reported in Schul ze et

al., Julg 1983). Unfortunately the authors of this
study did not exanlne t he |an|cat|ons of varying C(p)'s on

derived WP.

24) As examples, see P.J.H Schoemaker, and H C.  Kunreuther, 1973, pp.
603-18; J.C. Hershey and P.J.H Schoemaker, 1980; R S. Gegory,
1982; and R Thaler, 1980.

25) See previously cited works by Schul ze et al., July, 1883,
and Burness et al., 1983. See also |I. Maid, J.A Sinden and

A Randal |, 1983

26) The context for the citation given above is "... variations in the
material s describing the contingent market . .."; |bid.

27) See J.D. Hey, 1983; W Edwards, 1954; and, nore generally,
G Stigler, 1950.

28)  "The (only) way that uncertainty enters into the choice problemis

when the choice nust be nade before it is known which
(post-choice state of the world) . . . wll prevail.’

Hey, 1983, p. 131

29) An interpretation admttedly inputed to Randall's statenment by the
authors in their best efforts to understand the point argued in the
statenent.

30) Schoemaker (1982, pp. 545-547); see also K E. Boulding, 1975, p. 84.

31) W note, however, the potential relevance of section V.B's discussion
of hypothetical v. actual payment for the framng of WP
questi ons.
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32) See also the use of 'budget constraint' argunents in assessing the
ti me-preference research hypothesis (3') in section V.C

33) Two of the three studies reviewed in Schulze et _al., 1981,
and studies by J.T. Daubert and R A Young, 1982, and
D.A Geenly, RG Walsh and R A Young, 1981.

34) In exanple, Schuman and Johnson, 1976; and |. Ajzen and M
Fi shbein, 1977.

35 Gether and Plott, 1979, this consistency is noted by
Randal | et al., 1983. See al so Pommerehne, Schneider and
Zwei fel, 1982; and Reilly, 1982.

36) For exanple, Burness et al., 1983, offer an EPA regulation

on hazardous waste disposal as a comodity when, it would seem
individuals are valuing their perceptions of changes in risk.
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VI, COVWPARI SON STUDIES: ~ WHAT |'S ACCURACY?

A I NTRODUCTI ON.

Thus far, we have exami ned results from studies involving experinents
with the CVWW as well as fromthe psychology literature and studies from
experimental economics, to the end of inquiring as to the extent to which
potential sources for biases identified in Chapter Il have been addressed in
works acconplished to date. At this point, the litany of potential sources of
bias in CVM neasures, along with pro-con argunents relevant for each source
presented above, may seem overwhelmng; after reading these chapters, the
reader may consider the case made for the psychol ogists' concern with
probl ems associated with "limted capacity for infornmation processing." In
any case, one sees in these discussions the fundanental issue which nmust be
faced if we are to neet the challenge of an objective assessnent of the CVM
this issue is described by the question: against what criteria is the
accuracy of the CWMto be evaluated? It would be inaccurate to say that
scholars working with the CYM have ignored the issue of assessnent criteria;
it would be accurate to describe a large part of the efforts to address

the issue as inprecise and intuitive. 1In [ooking to the CWMliterature, the
bul k of enpirical evidence offered in these regards is seemingly linted to
observations concerning the substance of CVM neasures of the sort: 'this'

evi dence suggests that it's good, 'this' evidence suggests that it's bad
The inability to weight evidence had invited recourse to 'counting types of

assessments as a neans for establishing accuracy in CVM neasures. As
exanples in this regard, "(CVM studies) have generated a 'solid core' of

value information which performs well ..." (Randall et al., 1983, p

640); "More verification of (CVWW) ... results through repeated application
and conparison with actual behavior ... is necessary" (Rowe and Chestnut,
1983, p. 409); "There is no objective, a priori manner by which the
accuracy of survey neasures can be proven (or ... disproven ... ); if
successful, however, repeated experiments ... (may redefine) ... economsts
reservations ... (about the CVWW." (Cunmngs et al., 1983, p. 12)

In considering the question as to appropriate criteria against which to
assess the accuracy of measures derived by the CVW two issues are of
primary inmportance. First, it is useful to recall the rationale for our
interest in the method. As discussed in detail in Chapter I, benefit-cost
analysis is used, however inperfectly (sections I1.B and Il.C), in assessing
optimal levels for a public investnent. At a conceptual |evel, applications
of benefit-cost analysis may be viewed as efforts to deduce market outcomes
(vis-a-vis the level of public investnent) that would obtain if such
investments were made under market conditions. Gven benefits (prices) and
costs determned by market institutions, public investments would be
provi ded at |evels at which marginal bene{?ts equal marginal costs

O course, for nost pure public goods -- particularly environnenta
goods -- market institutions do not exist. The CVWWis then used as a
substitute for the "missing' market; it is used to sinulate the market in
the sense of eliciting revelations of preferences (a wllingness to pay)
anal ogous to those which would have resulted under market conditions. Like
the market institution, the CVWMnust 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 with the market institution and preference
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revel ations drawn therein.

The second issue of primary inportance for our discussions concerns the
notion of "accuracy" per se; i.e., what is (what do we mean by)
"accuracy"? Notwithstanding the many potential sources of bias in CWM
measures identified and discussed in earlier chapters, we nust ultimtely
address the question: how accurate are values obtained from CVM studies?
Are these values as accurate as values obtained from other traditional
approaches such as the travel cost method (TCM or the hedonic price nethod
(HPM? Qoviously, if both the CVM and, for exanple, the HPM give the sane
value for the sane commodity under the same circunmstances and if this can
be shown to be true when repeated for nany environmental conmodities, and,
if the HPMis viewed as providing accurate nmeasures of value, then this
may provide strong evidence vis-a-vis the accuracy of CVM neasures.
Unfortunately, as we argue below, all of the conparison studies undertaken
to date have failed to carefully assess the accuracy either of the CVM used
or the accuracy of the HPM (or TCM used for conparison. This |ack of
uni form approach for evaluating accuracy across the many individual
compari son studies has led to confusion and inconsistency in interpreting
the available evidence.

In efforts to address these issues, our discussions proceed as foll ows.
In sections B and C we review results from the various studies which
conpare val ues derived fromthe CVMwith val ues derived fromalternative
methods -- primarily the TCM and the HPM In reviewi ng these studies, the
inmplications of any study's results vis-a-vis the accuracy issue is
considered within the linmted context of statistical conparisons or, nore
often, less formal conparisons offered by the study's authors. In Section D
we consider results from conparison studies within a broader context for
"accuracy"; as a part of these latter discussions, we consider alternative,
related, scientific definitions for the accuracy of neasured values. In
section E we exanmine the inplications of scientific notions of accuracy, as
they are used in weighting the results from conparative studies, for neans
by which the CVM might be assessed in state-of-the-arts ternms.  Concl uding
remarks are offered in section F.
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B. VALUE COWPARISONS:  THE CVM AND THE TCM

Five major studies have been conpleted wherein primary attention is
given to the conparison of non-market values for environmental commodities
derived via the CWM with those derived fromthe travel cost nethod (TCM.
These are the studies reported by Knetsch and Davis; Bishop and Heberlein
Eesxousges, Smith, and MG vney; Thayer; Seller, Stoll, and Chavas; and

i sher.

1. Knetsch and Davis. The earliest study conparing val ue estinates
obtained fromthe CVWM with estimates derived from other procedures is
reported by Knetsch and Davis (1966). The authors conpared three nethods of
nmeasuring the benefits of recreation in the woods of northern Mine. Using
data obtained from an earlier survey by Davis (1963) they conpare
wi | lingness-to-pay estimates resulting from an application of the CVM to
values related to individuals' "willingness to drive' and to values derived
fromthe TCM

CW interviews were conducted in the Pittson Farm area (in northwestern
Maine) of 185 hunters, fishers and canpers using the area. The
respondents were asked if their decision to use the site would change if
the cost of doing so increased. Costs were then systematically increased
until the respondent switched from "inclusion in" to 'exclusion from the
activity. For respondents who thought the original anount excessive, costs
were decreased until they switched from "exclusion from to "inclusion in
the recreation activity. The final amount was used as their maxinum
willingness-to-pay to participate in recreation activities at the Pittson Farm
area. The mean willingness-to-pay was $1.71 per househol d per day; obtained
val ues ranged from zero to $16. 66.

A neasure of wllingness-to-pay was then derived by a multiple
regression analysis of data derived via the CYM which denonstrated that
nearly sixty percent of the variance in bid values could be explained by
differences in household incones, degree of famliarity with the site (Note
perceptions of the 'commodity'?) and the average |length of each visit. By
adnministering a questionnaire to users stopped at a traffic checking
station, estimates of incone, length of stay and degree of site famliarity
for the user population were obtained. Wth these two pieces of
information, a demand schedule and total recreation benefits were estinated.
The demand schedule was derived from ordering the user popul ation by
calculated wllingness-to-pay, and the benefits were conputed from the area

under the demand schedule from the highest price to the price considered.
Their estimatae of maximum benefits (when 'price' is zero) to the 10,333

househol d days of recreation translates to a WIP of $1.71 per househol d per
day.

Knetsch and Davis then develop two additional estimates of willingness-
to-pay. The first estimate is based on 'willingness to drive' (WD), a
met hod earlier proposed by Ulnman and Vol k (1961). Individuals, the _sane
individuals interviewed for the CYM were asked how much further (in mles,
beyond the Pittson area) the individual would drive to avail hinself/herself
of recreation facilities like those in the Pittson area if they were no
|l onger to have access to the Pittson area. The authors assert that "...
wi | I'ingness-to-pay was found to increase about five cents per nile as a
function of willingness-to-drive additional mles" (Knetsch and Davis, 1966,
p. 137). A developrment of this finding is not given in the paper. Using
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this 5 cents/mle, WD data are used to estimte benefits attributable to
the Pittson recreation area; estimted maxi num benefits, the area under the
derived demand curve at a zero 'price', were $64,000, which conpares with
$72,000 derived via the CVM

The second alternative (to the CVM) val ue derived by Knetsch and Davis
was estimated with the TCM Visitation rates of visitors from groups O
counties were plotted against travel distance. The resulting "visitor days
as a function of distance travelled relationship was then converted into a
"visitor days as a function of costs' via costing distance at 5 cents per
mle for one-way distance; travel costs for 1,327 respondents (out O
a total population of 6,678) for whomPittson was not the primry
destination of their trip were arbitrarily weighted at .5  These TCM
procedures yielded an estimate of mnaxinum benefits, as defined above, in the
amount of $70, 000.

Knet sch and Davis acknow edge the crudeness of approximations derived
in their WID and TCM estimtes, a topic which we will not consider here
(Mendel sohn and Brown, 1983); of interest here are Knetsch and Davis's val ue
comparisons. Knetsch and Davis do not subject their CVM WD, and TCM
benefit estimates to statistical analysis in conparing them Rather, their
di scussions in these regards focus sinply on the denonstrated 'cl oseness' of
their results: i.e., upon casual inspection, $72,000 (benefits based on the

$64, 000 (benefits based on the WD method) and $70, 000 (benefits based
on the TGM are 'close’. Gven the sharp divergence and disparities in
assunmptions underlying the three neasures, the 12% maxi num difference
between the measures is indeed remarkable. Little basis exi sts, however,
for interpreting this 'closeness' beyond, perhaps, the authors' above-cited
observation that such closeness may indicate some prom se of the methods as
a neans for estimating benefits for recreation.

2. Bishop and Heberlein. The primary purpose of the paper by Bishop
and Heberlein (1979) (hereafter, B-H was to point out the biases that nay
result fromthe use of indirect and direct neasures of values for
non- mar ket goods, specifically the TCM and CVM  After discussing severa
potential sources of bias with the techniques, they undertake an experinent
designed to see how serious these biases actuaIIK m ght be.

B-H conducted three surveys of hunters who had received free early
season goose hunting permts in 1978. Hunters were divided into three
groups. The first sanple of 237 received a cash offer in the mail for their
permts. The checks ranged from $1 to $200, and the respondents were
requested to return either the check or the permts. The second sanple of
353 persons received a questionnaire by mail designed to elicit either their
hypot hetical w llingness-to-sell their permt or their hypothetica
w | lingness-to-pay for their permt. The third sanple of 300 received a
questionnaire designed to elicit factual information necessary to estinmate a
travel cost demand curve. The authors report a response rate of at |east
80% for the three surveys, and report that the results of a conparison O
differences in soci oeconom c and other characteristics found the three
sanples to be relatively homogeneous.

Results reported for the B-H study are given in Table 6.1. The actua
cash offers resulted in a willingness-to-sell figure of $63 per permt. B-H
note, however, that this figure may be conservative due to the $200 upper
limt on offers; regression results indicated that 10%to 12% of these
surveyed woul d have soid at a hi gher amount.
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Table 6.1

Summary of Results®

Total Consuner Sur pl us
Sanmpl e G oup Sur pl us Per Permt
(1978%)
1.  Actual Cash Ofers $ 880, 000 $ 63
2. Hypothetical Ofers:
WIlingness To Sell 1, 411, 000 101
W1 1ingness To Pay 293, 000 21
3. Travel Cost Estimates
Mdel 1 (tine val ue=0) 159, 000 11
Model 2 (time value=1l/4 nedian 387,000 28
i ncome rate)
Mdel 3 (time value=1/2 nedian 636, 000 45
i ncome rate)

a. Source: Bishop and Heberlein (1979), p. 929.

The hypothetical wllingness-to-sell figure was quite a bit larger: $101
per permt. Here too, the maxinmum offer of $200 created sonme difficulty.
Regression results indicated that 35%of the hunters in this group woul d
have (hypothetically) 'sold if the offer were over $200. As a result, B-H
assert that"... had the nodels been truncated at a higher figure the
difference between willingness-to-sell neasured using actual noney and
measured using hypothetical dollars would have been even more pronounced".
(Bi shop and Heberlein, 1979, p. 924) Their second conparison was between
actual wllingness-to-sell, hypothetical wllingness-to-sell and

hypot hetical willingness-to-pay. Using the former as a neasure of consumer
surplus, (CS), they note, citing Wllig (1976), that WIS > CS > WP.

However, B-H argue that "... for the range of values we are discussing here
($1 - $200) ... willingness-to-pay, and willingness-to-accept-conpensation
should be quite close together". (p. 929) This however, was not the result

obtained by B-H B-Hreport a WIP figure of $21 per pernit, far bel ow the
$63 estimate of consumer surplus. Estimates of WIS and WIP, derived via the
CW are then conpared by B-H with three estimates of travel-costs,

differing only in the valuation of time spent traveling. Follow ng
Cesario's (1976) suggestion that tine be valued at between 1/4 and 1/2 the
wage rate, B-H set up three different travel-cost nodels. The first does
not include a value for time;, the second nodel values tine at 1/4 of nedian
income and the third at 1/2 of nedian-incone.
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As Table 6.1 denonstrates, even when the time spent traveling is val ued
at 1/2 of median incone, the travel cost estimte of $45 is substantively

(29% below the CWM estinmate of $101; both TCM and CVM val ues differ
substantively from the 'actual' cash offer ($63). Because of the

divergence between the various measures tested, B-H assert that 'the results
sunmarized here nust be interpreted as supporting the hypothesis that the
sources of bias listed above do have significant inpacts on (CVM and (TCW
val ues for recreation and other extra-market goods.' (p. 929)

As in the Knetsch and Davis study, B-H s conparisons of CVM neasures
with non-hypothetical (actual cash offer) neasures and TCM neasures is
qualitative in nature; their a priori expectations for conparisons are
that the neasures " should be quite close together" (p. 929) and data
conparisons are analyzed in terns of percentage differences: "... the (TCM
estimate averages only $45.00, 29% below the (actual cash offer) benchnark
figure of $63.00." (p. 929) W may then conclude little more than that,
whil e Knetsch and Davis report CYM and TCM neasures which are 'close', B-H
report CVM and TCM neasures which are not 'close'

3. Desvousges, Smith and MG vney. The study by Desvousges, Smth
and MG vney $1983) (hereafter, DSI\? is of particular interest for our
di scussions of conparative values for several reasons. It is a recent study
and the authors attenpt to deal with many of the measurement/conparison
probl ens encountered in earlier studies. Mst inportantly, the authors
attenpt to go beyond qualitative conparisons of CVM and TCM val ues in
formng and testing hypotheses concerning the relationships between such
val ues.

DSM make pairw se comparisons of the results from three different
techniques for estimating benefits attributable to water quality
i nprovenents.  The authors conpare user values obtained from both the TCM
and CVM and option prices obtained fromboth the CVM and contingent ranking
approaches. The comodities at issue in this study are water quality
changes in the Mnongahela R ver in Pennsylvania. Three different types of
water quality changes were considered. The first was a decline in water
quality resulting in a conplete loss of recreational activity in the River.
The second and third were increases in water quality from boatable to
fishabl e and boatable to swrmmabl'e Tevels, respectively.

The authors surveyed 303 households in a five county region in
Sout hwestern Pennsylvania, near the Mnongahela River. Personal interviews
wer e conducted from Novenber through Decenber 1981. As a part of the CVM
respondents had described to themthe hypothetical market, the conmodity to
be valued and the payment vehicle (higher taxes and prices). Respondents
were then asked their valuation of the comodity. A water quality |adder
was used to help the respondent establish a |inkage between an index of
water quality and an associated recreation activity. The respondents were
divided into four approximately equal sub-groupings. One group was given a
payment card with values ranging from$0 to $775 in $25 increments, and were
asked to pick any anount on the card, any anount in between the val ues
listed, or any other anount. A second group was asked their valuation
directly, without the use of a payment card or suggested starting point.

The third and fourth groups were given a 'startiqg point', i.e., they were
asked if they would be willing to pay $25 or $125, respectively. After

their yes or no response, a bidding process was used until a maxinum bid was
obtained. Each group of respondents was asked their wllingness-to-pay for
three water quality changes: to avoid a decrease in water quality to the
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point where the river could not be used; to raise the water quality |eve
from boating to fishing quality; and to raise the level fromboating to
swnming quality. Those who gave a positive response to the

boat abl e-fishabl e increment were asked their additional WIP to go from
fishable to swimmble, Only those who gave a zero bid for the

boat abl e-fishabl e i ncrement were asked the boat abl e- swi mmabl e question
directly. For others, it was derived by adding boat-fish bids to fish-swim
bids. After the final value for each of the changes was obtained, the
respondents were asked how nuch of this value was attributable to their
actual use of the River, a 'user value', and how nuch was attributable to
their desire to maintain options for future uses, i.e., their "option

val ue'.

Finally, the survey respondents were asked to undertake a contingent
ranking of options. They were shown four cards, on each of which was a
water quality ladder with an annual payment amount of either $5, $50, $100,
or $175 paired to no recreation, boatable, fishable, or swi nmble recreation
water quality levels, respectively. Respondents were asked to rank the
conbinations from nmost to least preferred. An ordered logit and an ordered
nornmal procedure (see Rae, 1983) were used to estimate willingness-to-pay
from the contingent ranking results

DSM al so used a generalized travel cost nmodel to estinmate recreation
benefits.  The nodel was devel oped fromdata drawn from 43 water-based
recreation areas surveyed in the 1977 National Qutdoor Recreation survey
The TCM data provided information on tine spent at a given site, nunber of
visits to the site, travel time to the site, and respondents' annual incone
To measure travel cost, the distance to a given site was obtained froma
Rand McNally Road Atlas. The marginal cost of driving to the site was
assumed to be $0.08 per nile. Thus, travel costs were derived by
mul tiplying the Iength of the trip (round trip mles) by mleage costs at
$.08 per mle. Since hourly wages were not available in their data set, DSM
used a sem -1og hedonic wage nodel to estimate hourly wages for each
individual in the sanple. The nean estimted wage rate of $5.44 per hour
was used as the opportunity cost of travel time, and onsite tine. O
course, this nethod differs fromthe approach used by Bi shop and Heberlein
(1979) who, as noted above, valued travel time (only) fromzero to 1/2 the
wage rate.

The results of DSMs estimations of contingent valuation, contingent
ranking and travel cost measures of water quality values are shown in Table
6.2 for each of the proposed water quality changes. Referring to Table 6.2,
for increases in water quality fromboatable to swinmmable levels, the option
prices obtained by the CVM range from about $25 to $60, depending on the
valuation format used. Simlarly, user values range fromabout $10.50 to
$51.00 (users only, see footnote a). The Contingent Ranking Method (CRV is
used for estimating option prices only. Depending upon the statistica
estimation technique used, the option price for the third category of water
qual ity change was either $108 (ordered logit nethod) or $112 (ordered
normal nethod). Simlarly, the travel cost method yields but one value, the
user value, which is about $15.00 for inprovements from boatable to
swimmable water quality.

Qur interest is in DSMs analysis concerning value conparisons. In
this regard, DSM conpare the CWM with the TCM and the CYM with the CRM
These conparisons involved two tests: a sinple conparison of sanple neans
and a statistical conparison of individual values. In terns of CVM TCM
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conparisons, the first test, a sinple (i.e., non-statistical) conparison of
means tested the hypothesis that the CV bid would be less than the TC
measure for water quality inprovenents, wth the difference being slight
about 5%  Thus, they test H,: CV = .95TC. For water quality

i nproverments, CV is greater than TC, except for the $25 format, where

CV < .95TC.  (See Table 6.2). In the case of a loss in water quality, CVis
| ess than TC, as expected, but nuch less than .95TC, the TC estimte is
nore than two tinmes |arger than the CV neasure. The authors argue that
this large disparity was likely the result of failure to consider the

effect of substitute sites as an argument in the demand function for a
particular site, overestimation of the TC neasure of ordinary consuner
surplus for loss in water quality. In spite of this, the authors express
sone surprise at the difference in magnitudes and directions of differences
between TC and CV estinmates.

But these were not statistical tests. Furthernore, the relevant
conparison, they argue, is against individual benefit nmeasures. To nake
these conparisons, they regress the CV measure of user value on the TC
neasure, using dumry variables for three of the bid elicitation methods.

In this respect, theY test three hypotheses. |If, as theory predicts, the
CV measure is only slighty smaller than the TC estinmate, then the intercept
of the QLS equation should not be different from zero. Equally inportant

iIf the two nethods result in conparable values, then the coefficient on the
TC neasure should not be different fromunity. If the valuation method
used in the CV survey has no influence on the resulting bid, then the
coefficients on these variables should not be different from zero.

The results of these tests are shown in Table 6.3. As in their
"sinmple' tests, the relationship between CVM and TCM values differs in the
quality-loss case from that in the quality-inprovenent cases. In the case
of a loss in water quality, their test results seem somewhat anbi guous
The test fails to reject the hypothesis of zero intercept, suggesting that
the CV and TC neasures are simlar. But the test for unitary slope (see
footnote b in Table 6.3) rejects the hypothesis, suggesting that, given the
magni tude of the coefficient on TC, CV neasures are nuch less than TC
measures of user values. The reason for the disparity, they argue, seens
to lie in the overstated TC estimates (mentioned above). "Based on the
associ ation between estinmates across individuals, there is support for the
conclusion that the travel cost nodel overstates the benefits associated
with avoiding the loss of the area.” (Desvousges, Smth, and MG vney,

1983, p. 8-17) Thus the statistical test results seemto support the
conclusion of the '"sinple' test.

In both cases involving water quality inprovenents their test results
are clearer. Both the null hypothesis of zero intercept and unitary slope
(see footnote b, in Table 6.3), are rejected at the 10% level. Since both
tests agree, the results strongly indicate no association between the TC and
CV estimates. The authors, however, caution against so strong an
interpretation of the results, because "the generalized TC nodel does not
permt the effect of the intercept to be distinguished fromat |east one of
the questioning formats. In the nmodels reported in Table 6.3, the intercept
reflects the effects of the iterative bidding format with a $125 starting
point." (p. 8-17) They also note that "... there is sone (ambiguous)
evidence to support the conclusion that contingent valuation nethod may
overstate wllingness-to-pay for water quality inprovenents". (p. 8-17) DSMs
concl usions do not effectively speak to the anbiguities that arise fromthe
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stark differences in CVMTCM rel ationships seen in the quality-loss and
qual ity-inmprovenent contexts. These differences invite speculation as to
the relevance of 'threshhold effects (Crocker, 1984) for their analysis,
particularly in light of the positive relationship between CVM and TCM
nmeasures in the quality-loss case and negative relationships between the
two neasures indicated in the quality-inprovenents cases

In terms of conparing CVM neasures with those derived via the
Contingent Ranking (CR) method, both methods undertake to measure
conpensating surplus, thus the null hypothesis tested is that CV = CR As
Table 6.2 reveals, however, the CR approach results in values that seem
consistently higher than CV values for water quality inprovenments. To
test the statistical significance of these differences, DSMregress the CV
measure of option price on the CR nmeasure, again using dumry variables for
three of the bid elicitation nodes, for inprovements in water quality --
CR neasures were not obtained for the water quality-loss case. Since the CR
val ue depends upon the payment |evel suggested by the cards presented to the
respondent, regressions were run for each of three different paynent |evels;
$50, $100, and $175. The results are shown in Table 6.4. As noted above, two
econonetric estimating techniques were used, ordered logit and ordered nornal
The three statistical hypotheses for these regressions are the sane as noted
above. In this case, however, neither the hypothesis of zero intercept nor Cf

unitary slope (Test Colum) can be_re{ected at the 90% level. This results in
the failure to reject the hypothesis that CV = CR thus, the contingent

val uation and ranking techniques nove in the sane direction across individuals,
with the CR estimates not significantly different fromthe CV estimates. The
authors warn , however, that despite the fact that both methods attenpt to
measure option price, since the sane survey asked for CV and CR estimates,
the strong rel ationship between them may sinply reflect the respondent's
efforts to appear consistent.

In summary, DSMs val ue conparisons between the CVM and TCM and bet ween
the CVWM and CRM yield interesting, but somewhat ambiguous results. The
authors find CV neasures to overstate WIP for inprovenents in water
quality as conpared to values measured by the TCM  Curiously, however, they

argue that these differences "... are not substantial and fall within the
range of variation of the contingent valuation estimtes across the question

formats.” (p. 8-21) In spite of the ambiguity of the test results, the
authors argue that, for |osses in water quality, the CV neasure is found
to be roughly consonant with the TC neasure. The authors do find

unanbi guous cl ose agreement between the CV and CR neasures of WP.

4. Seller, Stoll and Chavas. (ne of the nore recent study conparing
travel cost and contingent survey nethods is by Seller, Stoll and Chavas
(1984) (hereafter, SSC). The authors conpare a regional TCMwith two forns
of the CVWM an open-ended questionnaire format (simlar to DSMs direct
question approach) and a cl ose-ended format (multiple starting points).
Since the authors assert that the reference level of utility is
nonparticipation in the activity, an equivalent measure of wllingness-to-
pay is derived.

The interviews were conducted with past and present users of one of
four lakes in Eastern Texas: Lakes Conroe, Livingston, Sonmerville, and
Houston.  The authors used a mail questionnaire to gather the travel cost
and contingent valuation data. The questionnaires were nailed to 2000
regi stered boat owners in the 23 county area surrounding the four |akes,
identified as the major origin of nost users.
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TCM invol ved estimating a system of demand equations

The
4
= b s
vij o + 5 Bjk Co ¥ jYi + szi + eij (1)
wher e
Vij5 = the nunber of visits to the jth site (j = 1...4) by the
ith househol d,
Cix = costs_ incurr household i while at and traveling to

ed b
sitek (k=12

¥; = income of household i
2y = denmogr aphi ¢ vari abl es,
a, B, = paraneters to be estimated, and
jivi’3
€gj = error term

Costs were measured as gasoline expenses only, with the value of
travel time set at zero, using the equation

Cik = (2djk/mpgy; x 1.10) + Ejx + (gasix x 1.10) + feesik!

wher e
dig = one-way distance for household i traveling to site k

average mles per gallon on household i's vehicle,

weg; =

1,10 = average cost of gasoline (1980 dollars per gallon),

Bik = other variﬁPle costs incurred by household i traveling
to site K,

8333y = nunber of gallons of gasoline used by the pleasure boat,
user and/or entrance fees.

Specifying a priori a linear system of equations,
site were neasured using the TCM as

benefits from each

C.
S R ] (2)

where M = Marshal | ian consuner surplus

dcj = change in travel costs, with Cj the vertical intercept on V.
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O the 2000 questionnaires nailed out, 731 were used to gather trave
cost data. The four demand curves generated from the data using equation 1,
holding Y and Z constant, are shown in Table 6.5. The authors do not report
standard errors or t-statistics associated with the coefficients. The
average (Marshallian) consuner surplus associated with each site was
cal cul ated as the area under V above the current expenditure |evel at the
mean nunber of visits for each |ake. The results are shown in colum 3 of
Table 6.5. As is apparent by the results, willingness-to-pay for recreation

at the Lake Livingston greatly exceeds that for the other three areas
conbi ned.
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Table 6.5
Results of the TCM

Aver age
Area Denand Equation@ Consuner Sur pl us
Lake Conroe Viz14.26 - 0.23Cq $32. 06
Lake Livingston Vo-10.08 - 0.12C2 $102. 09
Lake Sonerville V3- 8.63 - 0.13C3 $24. 42
Lake Houston Vy- 3.28 - 0.04Cy $13. 07

a/ Vs = nunber of visits at site j, (]
visiting site j.

1
-

...4) and C; = cost of

The CVM used two different bid elicitation approaches. One was an
"open-ended" approach wherein the respondent specifies the initial value
of the bid, a direct question approach simlar to that used by Desvousges,
Smth, and MGvney. The other was a "close-ended" approach wherein the
respondent is given an "estimate" of the cost and asked to respond "yes" or
"no" to the willingness to pay question.

Respondents to both fornms of the survey were asked their wllingness-to-
pay an annual fee for a boat ranp permit. Two questions were asked in the
open-ended format:

(1) How high could costs go to keep you using this site just as
of ten?; and

(2) How high could costs go if you were restricted to using this
site half as often.

Answers to these questions were used as two points on a Bradford-type bid
curve for each individual. The bid curve is specified as
WP = F(QY)

wher e

WP = the H cksian equivalent neasure of wllingness to pay,

O
1

the nunmber of visits to the site (annually), and
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Y = the respondents' incone.

O the 2000 questionnaires sent out, 275 using the open-ended formt
were used. The bid curve was estimated fromthis data using three different
functional forms: linear, linear with a squared termin Q and double
logarithmic. The authors differentiated the log formof the bid curve to
find the inverse H cksian demand curve. Since the reference |evel of
utility is nonparticipation in the recreation activity, the area under the
Hi cksi an demand curve at the nmean nunber of visits is the equival ent measure

of consumer surplus. The demand curves and surplus measures are shown in
Tabl e 6.6.
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Table 6.6
Results of the Open-Ended CVM

Sur pl us
Areaa Demand Equati ons G oss Netb
Lake Conroe dWIP/ dV = 1.79v--75 $9. 06 - $8. 65
Lake Livingston dWIP/ dV = 1.52v-.80 $8. 87 $1.09
Lake Houston dWIP/ dV = 1.22v--70 $3.81 -$2.28

a The results of the demand relationship for Lake Somerville were considered
by the authors to be unreliable because the demand curve was not downward

sloping and lay in the fourth quadrant. Hence no results for Sonerville
were reported

b Net surplus values were obtained by subtracting average |aunch fee
expenditures from gross surplus

Refl ecting on the negative values for the surplus neasures at Lakes
Conroe and Houston, the authors conclude

"The negative values ... seemto indicate that people reported
they were willing to pay less for an annual ranp permt than
they already paid in total launch fees over the year on a per
visit basis." (p. 22)

They argue that the negative and |ow results indicate that the open-ended
questionnaire technique may be unreliable.

For the close-ended format, respondents were asked to respond "yes" or
"no" to the follow ng question:

"I'f the annual boat ramp pernit cost $X in 1980, woul d you have
purchased the permt so that you could have continued to use the
| ake throughout the year?" (p. 15)

Ten values for $X were used, ranging from $5 to $300. The authors use a
bi nary response nodel (because the answers are binary -- yes or no) to
analyze the results. Assuming a |ogistical cumulative distribution
function, a logit procedure (using maxi mum |ikelihood estimation) was used
to estimate the probability that the respondent will answer "no" to a given
val ue of X

Varying the nunber of annual visits from1l to 30, a Bradford-type curve
was derived for each of the lakes. O the surveys mailed out using the
cl ose-ended format, 211 were used. Differentiating the bid curves-produced
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a Hicksian demand curve for each lake. Finally, the area under each demand
curve at the nean nunber of visits to each lake is the gross neasure of
wi | |'i ngness-t o- pay. The results are shown in Table 6.7.
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Table 6.7
Results of the O ose-Ended CVM

Areaa G oss Surpl us Net Surplusb
Lake Conroe $53. 94 $39. 38
Lake Livingston $42. 40 $35. 21
Lake Houston $36. 34 $31. 81

a Again, the results fromLake Somerville fail to produce negatively sl oped
demand curves, hence were considered unreliable.

b Net surplus values were obtained by subtracting average |aunch fees from
gross surplus.

The authors conpare the results of the TCMwith both CVMformats, with
two caveats in mnd. First, the TCM produces a Marshallian neasure of
consuner surplus, while the CVM produces a Hicksian neasure of equival ent
variation. However, since the authors report a small incone effect they
note that the difference should be small. Second, they note that the TCM
produces results for boating only. Thus, they assert that this may cause a
smal | divergence in the two neasures. The hypothesis tested in the
comparison is that the CvMvalue will exceed the TCMvalue: CVM > TCM
(Al'though they state the difference to be small, the authors do not
specify how small, only “conparable").

Confidence intervals are established at the 95%/level to test for

simlarity in the bids. The results of the tests are reported in Table 6.8
For the open-ended questions, the null hypothesis of "conparable" means was

rejected at each of the sites. As is clear in Table 6.8, the open-ended
questions consistently produce smaller (in sone cases negative) estimates of
average consuner surplus. For the close-ended questions the null hypothesis
is not rejected, the mean bids derived fromthe PCM and CVM are
statistically equal

In sunmmary, one comment is in order. SSC attenpt to determine the
accuracy of the reported bids by relying on respondents' assessnent of the
accuracy of their stated bid. Survey participants were asked if they felt
their stated willingness-to-pay to be "quite accurate", "accurate in a ball
park kind of way", or "there is no way | could come up with accurate
answers”.  They report that the mgjority (63.4% of the respondents to the
cl ose-ended questions felt their bids were "quite accurate”, while the (41%
of the respondents to the open-ended questionnaire felt they could only give
"bal | park" accurate responses. In addition, they report that the portion
of "inaccurate" responses was higher for the open-ended format (24.8% than
for the close-ended format (9.2%. However, it seens fair to say that one
can not, in fact, conclude that the close-ended question fornmat produces
results which are nore reliable than alternative formats. |In addition, a
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one-shot response to a single yes-no question gives much less information
than soneone's open-ended direct response; e.g., even if a response of $75
is fairly inaccurate, it probably tells us nore than if the respondent said
"yes" to the question "would you be willing to pay $10?" Slovic, et al
(1980) as well as Kahneman and Tversky (1974) report that individuals are
consistently observed to overstate the degree to which their responses to
questions involving some uncertainty are accurate. (See Chapter V for a

di scussion of this issue.)

5. Thayer. Thayer's (1981) study involves the conparison of val ues
derived via the CVWM with values derived froma variant of the TCM as the
TCM is generally structured. Thayer conmpares CV values with val ues derived
froma 'site substitution' method (SSM which, as will be shown, is
rem ni scent of Knetsch & Davis' 'willingness to drive' nmethod

Thayer's concern is in conparing CYMvalues with values fromthe SSM as
well as in testing nethods for dealing with starting point, hypothetical and
information biases -- biases which are discussed above in Chapter I11.
Thayer conducted a survey in the Jemez Muntains of northern New Mexico
Recreators in the area were asked their willingness to pay an entrance fee
to prevent the devel opment of a geothermal power plant in the Jenmez
Muntains . They were also queried as to contingent site substitution plans
should the plant ultinmately be constructed

Respondents were shown photographs of geothermal devel opnents in other
wilderness sites, and a map of the area where the Jenmez plant would be
built. In addition, the increased noise |level and odors associated with
geot hermal power plants were described in detail. A bidding procedure was
then initiated, following closely the methods used in Randall, et al.
(1974).

Thayer attenpted to control for starting point bias by separating the
respondents into two groups. For the first group, bids began at $1 and were
increased in whole dollar increments until the respondent would pay no nore
wher eupon the amount was decreased in quarter dollar decrenents until a 'no
more' response was given. For the second group, the bidding process was
reversed, bids began at $10, were decreased in dollar anounts, then
increased in quarter amounts. A conparison of the nean bids fromthe first
group with the second group showed the bids to be not significantly
different at the 10% Il evel

The final test was for hypothetical bias. It was in this regard that
Thayer conpared results fromthe CVM with those fromthe SSM Hs
hypot hesi s was that cost of traveling to a substitute recreational area
represented a mininumloss in consuner's welfare from devel opment in the
Jenez. Thus, site substitution costs should represent at |east the mni num
they would be willing to pay to prevent devel opment of the geothernal power
pl ant . If the site substitution neasures are simlar to derived CV val ues,
he argues, then CV values are not influenced by the hypothetical nature of
CcW

Due to data limtations, Thayer was unable to performa conparison-of -
means test. Thus, as in nmost earlier studies, his value conparisons are
qualitative in nature. Thayer observes that the range of val ues for
addi tional SS travel costs -- from$1.85 to $2.59 -- brackets the nean
wi | lingness-to-pay estimate fromthe CYM of $2.54 per househol d per day.
(See Table 6.9)
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Table 6.9
Bi dding Gane and Site Substitution Results*

Bi ddi ng Gane Site Substitution

@0. 04- $0. 20 @0. 05- $0. 07

G oup Bid ($1976) ($1976) ($1976)

Dayt ri ppers 2.56 1.28-6.39 1.60-2. 23
(2.86)

Canper s 2. 48 2.01-10. 05 2.51-3.52
(1.54)

Popul at i on 2.54 1.48-7.40 1.85-2.59
(2.53)

Source:  Thayer (1981), p. 43, ($1980).

* standard deviations in parenthesis.

Based on this observation, Thayer draws two conclusions. First, that "...
the site substitution nethod, used as a cross check agai nst bidding gane
(CVM results, indicates that the survey aé)é)roach gi ves reasonabl e estinmates
of consuner's welfare loss ..." (Thayer, p. 43) and, nore strongly,
that "These results indicate that the (CYM.. can provide accurate
(enmphasis added) estimates of ... welfare | osses associ ated with
environmental degradation”. (p. 44) Secondly, and nore strongly, Thayer
suggests his results "... dispel the argument that inaccurate responses are
introduced by the hypothetical nature of the (CVM." (p. 43)

6. Fisher. Fishers' (1984) paper differs fromearlier-reviewed
works in that his TCM CVM conparisons are based on primary research
conducted by other researchers. H's TCMvalues are taken fromM I |ler and
Hays' (1984) study of consuner surplus val ues associated with freshwater
"fishing days" in five states. CVMvalues are taken froma study by Looms
(1983) wherein mean estimates of willingness-to-pay (per day) for trout
fishing in eleven Western States are estimated. TCM CVM conpari sons can
then be made for two states -- Arizona and Idaho -- included in each of the
two studies, if we assume that values for "trout fishing" will not differ
significantly fromvalues attributable to the nore general activity
"freshwater fishing".

Rel evant val ues reported by Fisher (1984, pp. 28 and 30) are as
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foll ows:

TCM Val ue for
Freshwat er Fishing Days CWM Val ue for
State (Intra State Mean) Trout Fishing Days
Arizona $35. 00 $19. 54
| daho 27.00 12.93

Drawing on, and agreeing with, argunents by Brookshire et al.
(1982), Fisher argues that CVM val ues may usefully approxi mate TCM val ues
notwi thstanding "large" differences such as those seen above: "... in
conparing the estimates of Loomis with those of MIler and Hays ... the TCM
and CVM day val ues are definitely close enough to eachother that either--
or both -- can serve as a val uable guide to resource nanagers" (p. 29).
Rel ated to the "order of magnitude" issue that will be discussed later in

this Chapter, Fisher suggests that ".. if .. information is accurate to
within a factor of say, two or three, it (sic) is probably nuch better in
most cases than no information at all." (p. 26)
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C VALUE COWPARI SONS:  THE CVM AND THE HPM

The second set of value conparison studies to be considered, focuses on
conparisons of values derived by the CVWM with those derived from the Hedonic
Price Method (hereafter, HPM. The HPM introduced by Rosen (1974),
involves, in operational terns, the identification of "attributes'
associated with a market comodity and the deconposition of the comodity's
market price into values attributable to each of the comodity's attributes.

In applications of the HPM the comodity's market price is generally
regressed against attributes in efforts to assign values to attributes.

Applications of the HPM have been promnent in the literature concerning the
val ue of safety (e.g., Thaler and Rosen, 1975).

There have been three conpleted studies wherein values for a public
good were estimted via the CVWM and the HPM  These are the studies by
Brookshire, Thayer, Schulze, and d'Arge and by Cunm ngs, Schulze, Gerking
and Brookshire, and by Brookshire, Thayer Tschirhart, and Schul ze.

1. Brookshire et al. In the recent study by Brookshire, Thayer,

Schul ze, and d' Arge (1982) (hereafter BTSd), the public good to be valued
via the CVW and HPM was air quality in the Los Angeles netropolitan area

The authors' objective was to use this study "... to validate the survey
approach by direct conparison to a hedonic property value study." (p. 165)
BTSd develop a theoretical argument for the existence of a rent gradient,
which is a mapping onto pollution-commodity space of the differences in
housing costs associated with air pollution. They show that the rent
differential (dR) can be conpared to wllingness-to-pay (WP), and in fact,
shoul d serve as an upper bound for WP values. They also assert that
because of the response of the people of California to pollution problems in
general, WP should exceed zero. Fromthis argument, the authors devel op
and test two hypotheses. The first is that the average WIP for an inprovenent
in air quality over a given comunity nust not be greater than the average
rent differential across that community, i.e., dR =WTP. Second, that
average WIP nust be strictly positive, i.e., WIP > 0

In order to test these hypotheses, BTSd collected data on air pollution
in several commnities in Los Angeles. They divided the region into three
areas, identifying comunities as having poor, fair, or good air quality. A
nunber of independent variables were used to characterize the hedonic rent
gradient equation, but they may be characterized by four groups: housing
structure variables, neighborhood variables, accessibility variables, and
air pollution variables. Due to collinearity between the air pollution
neasures, two separate log-linear equations were generated, one using
nitrogen dioxide (NO,) as one of the explanatory variables, and the other
using total suspendeé particul ates (TSP).

It should be made clear that the rent gradient -- the change
(differential) in property values attributable to changes (differential) in
air quality -- is the neasure to be estimated with the HPM  Thus, BSTd wi sh

to regress housing values against the four groups of variables described
above which include air pollution variables; the object, of course, is to
identify that part of property value differentials which may be attributed
to the site-specific property attribute: air quality. Necessary data for
estimating rent gradients were obtained fromrecords concerning 634 hone

sales during the period January 1977 to March 1978 for nine comunities.
After estimating the rent gradient, the authors then calculated the rent
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differential (dR) for each house in each census tract. The average rent
differentials are shown in colum 2 of Table 6.10 for the hedonic equation
using ¥0, as the pollution variable. The results show monthly rent
differentials ranging from $15.44 to $73.78 for air quality inprovenent
frompoor to fair, wth a sanple nean of $45.92. For inprovement fromfair
to good air quality, rent differentials range from $33.17 to $128.46, with
a sanmple nean of $59.09.

For the CVM application, personal interviews of a random sanple of 290
househol ds were conducted during Mrch, 1978. In three of the comunities,
respondents were asked how nuch they would be willing to pay to inprove air
quality in their area frompoor to fair. In six of the comunities,
respondents were asked how nuch they would be willing to pay to inprove air
quality fromfair to good. Respondents were shown nmaps with isopleths of
pollution levels in their area and photographs indicating the visual ranges
in poor, fair and good air quality regions. BTSd report that the
respondents had little trouble understanding the commodity they were
considering. Results of the survey are given in colum 4 of Table 6. 10.
Average nonthly willingness to pay (W for inprovenent to fair air quality
ranges from $11.10 to $22.06, with a sanple nean of $14.54. For inprovenent
fromfair to good air quality, (W ranges from $5.55 to $28.18, with a
sanmpl e nean of $20.31.

Finally, the authors test the two hypothesis noted above. As shown in
colum 6 of Table 6.10, the calculated t-statistics for the null hypothesis
that W= 0, indicate rejection at the 1 percent level in every comunity.
Thus, BTSd conclude that W> 0. In colum 7 of Table 6.10, reported
t-statistics indicate a failure to reject the null hypothesis that dR > W
at the 10% level. Thus, the a priori hypothesis 0 < W< dR devel oped by
BTSd is found to be supported by enpirical evidence, a conclusion

interpreted by BTSd as "... providing evidence towards the validity of
survey nethods as a neans of determning the value of public goods."

. 176
(p 2.) Qummings et al. Cumm ngs, Schulze, Gerking and Brookshire

(1983) (hereafter CSGB) conpare values derived via the CVMw th HPM val ues

reported in an earlier paper (Cunmngs, Schulze, and Mehr, 1978) as they
apply to a non-environnental public good: nunicipal infrastructure in

western boontowns. The authors begin with a discussion of the rationale
for using the elasticity measure, (e ), the elasticity of substitution of
wages for nunicipal infrastructure. The hedonic wage equation used in the
Cunmi ngs, Schul ze, and Mehr (1978) paper is then reviewed. The hedonic

elasticity neasure (e;) was based on 209 observations from 26 towns in the
Rocky Muntain region. The regression equation resulting fromthe pool ed

cross-sectional and tinme-series was:

InW = 8.43 + 0.1831nD - 0.0351nk
(0.022) (0.017)
where W= the wage |eve

D = the distance froma comunity to the nearest SNSA

k = the level of a per capita nunicipal infrastructure
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Standard deviations are shown in parenthesis. Thus, the coefficient on |nk
Is the measure of the elasticity of substitution of wages for
infrastructure:

€1 = -0.035. 3/

For the CVM application, a total of 486 residents of Farm ngton and
G ants, New Mexico, and Sheridan, Womng 4/, were interviewed. The
respondents were first informed of the current |evel of municipa
infrastructure in their area, and the nonetary value of the capita
facilities. The respondents were then asked how they woul d real | ocate the
services provided by their city. Gven this reallocation of capital, each
respondent was then asked his or her willingness-to-pay for a 10% i ncrease
in the city's capital stock, to be allocated in the manner preferred by the
respondent. A bidding game was then played until the respondent's maxinum
WP was reached. This WP value, denoted dW along with an individual's
current annual salary (W, was used to calcul ate

W/W
€onh = , h =1, 2, ..., 486;
%Ak

where %4 k is the 10%increase in capital stock. Finally, an average
elasticity neasure (e2) was calculated for the individuals in each sanple.
The results are shown in Table 6.11.
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Table 6.11

Elasticity Measures

Hedoni ¢ St udy* Survey*

Gants Far m ngt on Sheri dan
€4 2 2, n e, o e, n
-0.035 209 0.037 115 0. 040 278 0. 042 93
(0.017) (0.031) (0. 058) (0.078)

Source: Cummings, et al. (1983), pp. 4-6.

* Nunbers in parentheses are standard deviations.
n = sanple size

Fol I owi ng a procedure suggested by Scheffe (1970) for conparing a
regression coefficient to a sanple mean, the authors find the calcul ated
t-statistics to be 0.057, 0.083, and 0.088 for Gants, Farmngton, and
Sheridan respectively. Against a null hypothesis of equality between e
and e, (for each of the three towns), the authors report that such |ow
val ues indicate that one fails to reject the null hypothesis e, = e, at any
| evel of significance. Thus, they conclude that no statisticaﬂly
significant difference between the two measures exits. Fromthis, the
authors offer two conclusions. First, their results support the results
reported in Brookshire, Schulze, Thayer, and d' Arge (1982) in denonstrating

: that both hedonic and survey approaches yield conparable estimtes for
the value of selected public goods ...". (Cunmmings et al., 1983, p. 12)

Secondly, the authors suggest that:

"Wiile interesting, these results do not 'prove' the accuracy
of survey measures for public good values; ... survey and
hedoni ¢ val ues nmay be biased vis-a-vis "true' social values
for public goods. There is sinply no objective, a priori
manner by which the accuracy of survey neasures can be
"proven' (or, thus far, disproven ...); if successful

however, repeated experinents of the type reported above nay
go far in redefining sone of the econom sts' reservations
concerning the use of survey methods for valuing public

goods. " (p. 12)

3. Brookshire et al. (1984). In a recent study by Brookshire,
Thayer, Tschirhart and Schul ze (hereafter BTTS) an expected utility nodel of
self insurance that incorporates a hedonic price function is presented and
applied to lowprobability, high-loss earthquake hazards. Wile the centra
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focus of the Paper.is the establishment of a hedonic price gradient for
earthquake safety in the Los Angel es and San Francisco areas and a test of

the expected utility nodel, a CVMstudy was al so conducted in Los Angel es
which, provides a basis for a conparison of results. The public good of
value essentially stems fromthe A quist-Priolo Special Studies Zones Act
passed by the California legislature in 1972 and anended in 1974, 1975, and
1976. Special Studies Zones are designated areas of relatively el evated
earthquake risk as indicated by geologic studies that have identified
surface rupture since the Hol ocene period (approximately 11,000 years ago).
Exi stence of faults, through these geol ogic studies, may be directly
observabl e through the distortion of physical features such as fences,
streets, etc., as well inferred from geonorphic shapes. The total nunber of
SSZ's designated in California as of January 1979 was 251. O interest is
the potential for the Alquist-Priolo Special Studies Zones Act to create a
market for avoi dance of earthquake risk where no such market existed
previous to the passage of the Act. Two elements of the legislation's
potential lead to the existence of such a market. First, when an SSZ is
designated, property owners are notified thus altering themto an el evation
inrisk relative to surrounding areas. Second, the process of selling
property located in an SSZ requires notification of prospective buyers that
in fact the property was located in an area subject to relatively greater
eart hquake risk.

The inpact of the Alquist-Priolo Act through the disclosure
requi rements formthe basis of a testable hypothesis via the HPM  The nul
hypot hesis is that consuners respond to the awareness of hazards associ ated
wth SSZ's as illustrated in sales price differentials for homes in and out
of an SSZ. The alternative hypothesis being that they do not.

The procedure, data sources and variable structures utilized in
estimating the rent gradient for the HPM are those followed in the air
pol lution study described earlier, (Brookshire et al., 1982). Specific to
the earthquake safety attribute a dummy variable which takes on the value 1
for homes in an SSZ and zero otherwise is used in the hedonic equation
Separate equations using housing data for 1972, a period before the
Al quist-Priolo Act was passed, and data for 1978, a period after the Act was
passed, were estimated. The dummy variable was insignificant in the 1972
equation and significant and of a negative sign in the 1978 equation
indicating that a significant safety variable was in fact a result of the
successful enhancenent of consumers' awareness of earthquake risk

In the CVM study, homeowners in and out of SSZ's were asked willingness-
to-pay (WIP) and willingness-to-accept (WIA) questions related to the
potential transfer of honeownership. Honeowners located in SSZ's were asked
how much nore they woul d pay to purchase the sane hone outside of an SSZ
Homeowners | ocated outside SSZ's were asked how nuch |ess expensive their
houses woul d have to be, for themto be willing to relocate in an SSZ

Utilizing a non-linear specification of the HPM Los Angel es County
results indicate that if all other variables in the specification (e.g.
housing attributes, etc.) are assigned their nean values, then living outside
of an SSZ causes an increase in home value of approximately $4,650 over
an identical hone |ocated in an SSZ. The CVWMresults -- the amount that
subjects would be willing to pay to purchase the same house outside of an
SSZ -- indicates that only 26% of the subjects would be willing to pay sone
positive anount to nove outside of the SSZ. An average of all CVM
responses, including zero bids, was $5,920 which is close to the average
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sale price differential of $4,650. Homeowners outside an SSZ, when asked
how nuch | ess expensive their house would have to be to nove, responded on
average with a value of $28, 250.

The results indicate that the WIP nmeasure stemming fromthe CVM study
are quite simlar to the HPM  However, the asymmetry between WA and the
WP is quite striking. The WIP versus WA dil emma aside, the results
suggest a consistent conparison of the HPM and CVMresults as applied to
earthquake risks.
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D WHAT IS ACCURACY?

Before interpreting the results from conparison studies reviewed above,
several comrents are in order. Notw thstanding the 'closeness' of
conparative val ues observed by Knetsch and Davis, the above denonstrated
notion that CVM TCM val ue conparisons generally raise nore questions than
they resolve, in terns of contributing to assessments of the CVM should not
be surprising. This follows fromthe nyriad of problens with the TCM per
se as a nethod for estimating values for non-narket goods. These probl ens
I nclude (Mendel sohn and Brown, 1983; MConnell and Bockstael, 1983, 1984;
and Hueth and Strong, 1984): value-allocation assunptions related to
mul ti-purpose 'visits'; dependence of costs on assunptions concerning
fixed/variable direct travel costs, costs (benefits?) of tine spent In
travel and on-site; and problens involved in obtaining values which are
appropriately 'marginal' vis-a-vis the sitelactivity in question. The
latter, 'marginal' issue may be best treated by Thayer's site substitution
approach (Knetsch and Davis 'wllingness to drive' approach). These
problens result in the di Sﬁe| ling of what was once regarded as the TCM s
greatest potential strength: appealing to the notion that visitor val ues
must equal or exceed travel costs (otherwise, the visit would not be nade,
see Knetsch and Davis, 1966, pp. 138-140), the TCM nust establish a | ower
bound on 'true' values. While, conceptually , this may be true for sinple
out - of - pocket travel costs, results fromenpirical efforts to neasure total
travel costs seenmingly belie this posited 'strength’ of the TCM As
denonstrated above, the relationship between TCM val ues and val ues derived
fromthe CVM (or any other method) depends, sinply, on what is assumed.
Thus, Knetsch and Davis find TCM ($70,000) = CVM ($72,000) assuning one-way
travel costs valued at 5 cents/mle; the value of tine is not addressed.

Bi shop and Heberlein find TCM ($28. 00-plus) > CVM ($21.00) with tine val ued
at one-quarter or nore of wage rates. Desvousges, Smith and MG vney (not
surprisingly, perhaps, in light of the above), find the TCMval ue in excess
of CW for deteriorations in water quality and, more renarkably, TCM val ues
| ess than CVM values for water quality inprovenents with tine valued at
fulT, estimated nmarket rates. Finally, Thayer, abstracting from 'tine'

i ssues, finds TCM ($1.28-6.39) < or > CVM ($2.48-2.56), depending on one's
estimates for out-of-pocket travel costs.

Al'l else equal, the HPM m ght be expected to result in value estinates
which nore closely approximte market values, thereby offering an appealing
standard agai nst which CVM values mght be conpared. Notwithstanding
estimtion problems in inplementing the HPM -- probl ens whi ch weaken the
"presunption of validity' often accorded methods based on 'real’
transactions (Randall et al., 1983, p. 636) -- some bases exist for
vi ewi ng HPM measures, conpetently estimted, as mnimally providing
‘qualitative, order of nmgnitude', estimtes of value. The adjectives
"qualitative, order of magnitude' may describe casual observations as to
wage/ quality of life trade-offs inplied for exanple, by mgrations of
workers to Alaska during the construction of the Al askan pipe-line: sone
part (hedonic price) of the high reported wages required to attract workers
for that project was surely attributable (broadly defined) to environnental
anenities. Mre formally, the results of Ridkers' (1967) seninal work
provi de compel ling enpirical evidence of inconme-environnental trade-offs
accepted by individuals: income reductions (hedonic prices) are accepted
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(paid) by individuals for quality of life amenities, including environnmenta
amenities

Estination problens abound in efforts to inplement the HPM -- to nane
but two: persistent collinearity between 'inportant' variables and
extraordinarily | ow explanatory power in regression equations (Brookshire

et al., 1984). One can only speculate as to the position of estinmated HPM
values in the range of deviations around a 'true' value for any non-nmarket
commodity. In this light, the authors reject as inordinately, and

unsupportedly, strong Brookshire et al. "s (1982a) interpretation of results
fromtheir conparisons of HPM and CVM val ues as providing evidence rel ated

to the validity (presumably, 'accuracy' vis-a-vis 'true' values) of the
CW as a neans for valuing public goods.

One cannot deny, however, the provocativeness of value conparison
results reviewed above in section C Gven the differing nethodol ogica

weaknesses which we understand a priori to be peculiar to each nmethod, the
conpatability of HPM and CVM neasures denonstrated in the four experinents

reported in these works is remarkable -- admittedly, it may al so be
puzzling. O course, this observation is remniscent of Randall et al.'s
(1983) conment: "Gven the relatively weak incentives for carefu

deci sion-making in contingent markets ... the relatively strong performance

of (the CVM is perhaps surprising." (Randall et al., 1983, p. 641)
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Wiile interesting, surprising, provocative or remarkable, the issue

remains as to what one mght conclude from the above-reported HPM CVM
val ue conparisons. O course, conclusions in this regard require sone
standard as to accuracy. Thus, our purpose in this section is to reconsider
t he conparison studies discussed above within a context wherein we first
attenpt to assess in broad terns the accuracy of each technique. W follow
the traditional definition of scientific accuracy which results in
statenments such as "the neasurement is accurate to within = "x" percent of
the measured value". Such a definition of accuracy is essential because
estimates of accuracy which economsts have inplicitly enployed, such as the
standard error of a regression coefficient in a hedonic equation, do not
reflect the many possible sources of inaccuracy such as inproper choice of
functional form sinultaneous equation bias, or inappropriate assunptions

on the distribution of the disturbance 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 values for a
particular technique. For exanple, Learner, in an article aptly entitled
"Let's Take the Con Qut of Econometrics" (Learner, 1983), argues that the
only way to assess the true accuracy of econonetric estimates is to perform
sensitivity analysis over such factors as choice of functional form

Sunmm ng up denonstrated possible sources of error as a percent of estimated
val ues then allows determnation of an econom ¢ equival ent of "reference

accuracy".

Reference accuracy is defined as the "limt that errors will not exceed
when the device is used under reference operating conditions" (Van Nostrand,
1970, p. 18). Thus, in scientific applications the "device" is a neasuring

i nstrument such as a scal e used for obtaining weight, whereas in economcs the
"device" would be an estimation nethod such as the CVWM TCM or HPM
"Reference operating conditions" (ROCs), in scientific applications refer
to limts on the relevant circunmstances under which the measurenment is taken
such as tenperature, atnospheric pressure, etc. In economc applications such
as the CVWM linmts also exist. For exanple, in using the CVM to maintain
the hypothetical nature of the surveY and avoid strategic bias, the
t echni que possibly shoul d not be enployed for current political issues where
i ndi vidual s perceive their answers will influence imediate outcomes (Rowe
and Chestnut, 1983).

W will further specify reference operating conditions for the CVM
bel ow, but note that, based on discussions given above in Chapters Ill and
'V, the technique must use willingness-to-pay as opposed to wllingness-to-
accept neasures of value and should not be applied to commodities with which
peopl e 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-economsts,
especially natural scientists, exam ne benefit estimates produced by
econom sts.  An exanple will make the point clear. An econom st m ght
report that the average bid in an application of the CWM 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 neasurement method. In this regard, the standard
deviation reported with the average bid is not relevant for assessing accuracy,
since a large value can result solely fromdifferent individuals having
different values (tastes) for the sane public good and since a highly biased
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average bid may have a small standard deviation. Four alternative ways of
reporting the exanple average bid used above and the inplied accuracy of
each are as follows:

Nunber of Aver age | npl i ed
Significant Digits Bid Accuracy
4 $11.41 +$ . 005
3 $11.4 +$ .05
2 $11 +$ .50
1 $1 x 101 +$5. 00

Note that the inplied accuracy is one half of the value of the last reported
digit. (Kreyszig, 1979, p. 758) Econonmic value estimates are al nost al ways
reported as though they have at least three significant digits. W wll argue
bel ow that they, in fact, have a level of accuracy which inplies no nore than
one significant digit, i.e., an accuracy no better than about *50 percent of
the measured val ue.

A third view of the accuracy of scientific neasurements relates to the
"order of magnitude" of the estimate. For exanple, a scientist my argue
that the amobunt of C0; gas dissolved in the earth's oceans (an inportant
quantity in estimating the likelihood that burning fossil fuels will alter
the earth's climte through the greenhouse effect) is only known to within
one order of magnitude. What this would inply for estimating the accuracy
of econom ¢ measures i s shown on the vertical scale in Figure 6.1, which is
logarithmc in that each unit of distance on the scale, noving from bottom
to top, inplies a tenfold increase in magnitude. Based on discussions
given above, a willingness-to-pay bid of $10 obtained using the CVM paynent
card mght be raised by 40%to $14 by applying iterative bidding. A
corresponding w | lingness-to-accept bid may be as nuch as five tines greater
than the WP measure, or $70.00. The arrows in Figure 6.1 illustrate
these exanple bids along the logarithnmic scale. Note how the $10 and $14 bids
are relatively close, "of the sane order of magnitude", while the $70 bid is
close to the $100 level on this scale, an order of magnitude larger than the
previous two bids. Thus, one might argue that the iterative and non-iterative
wi | l'ingness-to-pay bids are "close", of the same order of magnitude, while
hypot hetical willingness-to-pay and hypothetical wllingness-to-accept neasures
are not "close" and nmay differ by about one order of magnitude. Physica
scientists and health scientists often argue that "order of nagnitude"
estimates are the best that can be made for conplex environmental processes
which may be relevant for many benefit-cost studies. As a result, econonists
may be in a relatively confortable position if they can avoid errors as large
as one order of nmagnitude such as inplied by the difference between
hyPotheticaI wi | lingness-to-pay and willingness-to-accept nmeasures of
val ue.

The range of possible error for the CVM derived from sel ected sources of
bias is seen in Rowe et al. (1980). Rowe et al. state that in exam ning
the effects of starting point, vehicle, information, and strategic bias, as
reported in several studies reviewed by them only strategic bias did not
seem to have a significant affect on bids. They conclude that the sum of
starting point, vehicle and information bias can be as large as 40 percent of
the estimated value. One additional source of bias is relevant. Schul ze
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et _al. (1981) show that use of a paynent card to record bids, results in bids
as much as 40 percent |ower than obtained with the use of iterative bidding.
Even though, based on the experinental evidence of Chapter IV, we reject
outright hypothetical wllingness-to-accept neasures of value, the sumof the
denonstrated possible biases is about 64 percent. In other words, an upper
bound bid of $10 could be reduced to $6.00 by the sum of the effects of
starting point, vehicle and information bias and further reduced to $3.60 by
choice of a paynent card for collecting 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 percent the inplied range would be $10.20 to $3.40, very
close to the range inplied by known potential biases in the CYWM  Thus, one
m ght tentatively conclude that, given the current state of the arts, the CVM
is not likely to be nore accurate than x50 percent of the neasured
val ue

How accurate are the HPM and the TCM? Unfortunately, detailed
esti mates of the possible sources for and nagnitudes of errors associated
with these techniques, are not available. Even though HPM and TCM

(indirect market) techniques are regarded by some as yielding accurate,
mar ket - anal ogous val ues, a large nunber of theoretical and econonetric

issues are relevant to their use in estimating values for public goods.

For exanple, a possible identification problemwhich may arise in the use
of indirect market nethods for value estinmation has been anal yzed by Brown
and Rosen (1982). As noted above, a special problemexists with respect to
assunptions nmade concerning the value of tinme spent in travel when

Wil lingness-to-pay estimates are derived using the TCM (see for exanple
Cesario, 1976; Mendel sohn and Brown, 1983). All of these probl enms suggest
that estimating wllingness-to-pay values for environnmental comodities via
i ndirect market nethods may well involve sources for errors that exceed, in
substance and nunber, those relevant for estimates of ordinary denand

equations for market goods. However, we can show that even estimation of
ordi nary demand equations is subject to surprisingly large errors. Since

no systematic 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
| arge as those which can be shown to exist for estimates of market demand.

Coursey and Nyquist (1983) apply a nunber of estimation techniques
which allow for alternative assunptions about residual distributions O
errors (including |east squares, |east absolute errors, Huber, Cauchy,
exponential power and student's t) in estinmating demand equations for six
mar ket comodities in three different countries. Thus, 18 separate denand
equations were estimated using six different procedures. Strong evidence
was found that the assunption of normality on the disturbance term was
generally violated and that the use of robust alternatives to "nornality"
assunptions was appropriate. Further, estimates of the intercept, income
elasticity and own-price elasticities in each case were highly sensitive to
choice of estimation technique. Changes in estimated intercepts fromthe
use of different techniques varied from5 to 747 percent and exceeded 50
percent in 8 of the 18 demand equations. Changes in estimted incone
el asticities across techniques varied from3 to 851 percent and exceeded 50
percent in 5 of the 18 demand equations. Finally, changes in estinated
price elasticities ranged from 14 to 183 percent across techniques with a
change greater than 50 percent in 12 of the 18 demand equati ons.

A few calculations will show that even if initial price and quantity
are equal, variations in estimated price elasticity |like those comonly
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found in the Coursey and Nyquist study will result in variations in
estimated willingness-to-pay which are greater than 50 percent. For
exanple, for the United States, the estimated price elasticity of demand
for clothing varies from about -.05 to -1. For a 20 percent increase in
quantity, the ratio of upper to |ower bound estimtes of wllingness-to-pay
is then about 3.2 assunming that the price elasticities are constant. A 3
to 1 ratio is, of course, consistent with an error range of 50 percent.
It would be nost useful if we had information as to the sensitivity of
nmeasures estimated by indirect market nethods to the use of alternative
functional forms and alternative included variables as well as the

rel evance of sinultaneous equation bias and alternative assunptions on the
di sturbance term  However the potentially large errors in estimating the
paraneters of ordinary demand equations, discussed above, would seemto
suggest that the accuracy of values estimated with indirect market nethods
is likely to be no better than +50 percent.

I[f errors in the CVW and the two indirect market methods, HPM and TCM
are likely to limt accuracy to no better than 50 percent of neasured
val ues, what are the inplications of the conparison studies? If, for
exanpl e, the measured value for a particular commodity using the CVWM IS
$10.00 and the sane commodity, under the same circunstances is valued at
$28.00 using the TCM are the two neasures different? Many of the authors
of the conparison studies would argue that these neasures are not only
different but, that since the TCMis based on actual as opposed to
hypot heti cal behavior, it nust be the correct value. In contrast, one might
argue that, based on the analysis of accuracy presented above, these two
exanpl e val ues are not distinguishably different since the CVM value has a
range of at least $5 - $15 and the TCM val ue has a range of at |east $14 -
$42 and these two ranges overl ap.

Table 6.12 presents a summary of results fromthe conparison studies
reviewed earlier in this chapter. Some of these studies offer a range of
val ues for the valuation nethods enployed based on cal cul ated vari ances,
standard errors, etc.; however, in none of the studies does one find
consi derations relevant for the "reference accuracy" of measures associ ated
with their estimation techniques. The nost striking aspect of data in Table
6.12 is that of the 75 conparisons given for the 7 studies, none of the
conpari son studies show a significant difference between val ues drawn from
alternative techniques using our criterion for accuracy. |In other words,
if reference accuracy is expressed in terms of x50 percent, ranges for
reference accuracy for the CYM and indirect nmarket nethods overlap in 13 of
the 15 cases (excluded are Desvousges, et al. (a) and Brookshire et al
(1982) (b). This finding of a lack of a significant difference between CVM
and indirect market values extends to Brookshire et _al.'s case (a) if
reference accuracy is stated in terns of +52% and to Desvousges
et _al.'s case (a) when reference accuracy is expressed in terns of +60%
Thus, in the 50-60% range -- surely a palatable range given the +50%
range of error attributed to estimtes of ordinary demand rel ati onships --
CVM val ues are consistently "accurate" estimations for values derived with
indirect market methods.

The reader may easily draw an incorrect conclusion at this point. This
result does not establish the accuracy of CVM neasures for any particular
commodi ty. Rather, it sinply appears that values derived fromthe CVMfal
within the range of "reference accuracy" (given the adnittedly large error
bounds devel oped above) for those commodities where indirect nmarket neasures
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TABLE 6.12

SUMVARY OF RESULTS FROM COWVPARI SON STUDI ES

CVM RESULTS 1/ I NDI RECT MARKET | STUDY
St udy Val ue = Met hod Values
Knetsch and Recreation $1.71 per TCM S1.66 per
Davis (1966) Days househol d/ day househol d/ day
Bi shop and Hunt i ng $21.00 per TCM
Heber | ei n Permts permt val ue of time=0 | $11.00
(1979) val ue of tine=3%
medi an i ncome $28. 00
value of tine=iy
medi an i ncone $45. 00
User Values: 2/
Desvousges, Water Quality average (across TCM user val ues:
Smith and | nprovenents: question formt)
MG vney a) loss of use $21.41 $82. 65
(1983) b) boatable to
fishabl e $12. 26 $ 7.01
c) boatable to
swi mabl e $29. 64 $14.71
Seller, Stoll Boat Permt to: cl ose- ended TCM Consuner  Surpl us:
and Chavas Consuner  Surpl us:
(1984) Lake Conroe $39. 38 $32. 06
Lake Livingston $35. 21 $102. 09
Lake Houston $13.01 $13.81
Thayer Recreation Site Popul ation Value [Site Popul ation Val ue
(1981) per househol d Substitution per househol d
per day: per day:
S2.54 $2. 04
Brookshire, Ar Qality 3/ HPM monthly val ue:
et al. | nprovenent s: ronthly value= (properc=
(1982) a) poor to fair $14.54 values) $45. 92
b) fair to good $20. 31 $59. 09
Cunmi ngs, elasticity of HPM elasticity of
et al. substitution (wages) substitition
(1983) Minicipal infra- of wages for of wages for
structure in: infrastructure infrastructure;
a) Gants, NM -0.037 29 nunicipalities:
b) Farmington, N M -0. 040 -0.035
c¢) Sheridan., WY -0.042
Brookshire, Naturasl Hazards $47 per HPM $37 per
et al. (earthquakes) mont h (property mont h
(1984) information val ues
1/ Mean values anongst respondents.
2/ Values apply to post-iteration bids for users of the recreation sites.

3/ Val ues

for

sanpl e popul ati on.
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can be obtained. Assuming that, within the range of +50% val ue
estimates derived fromindirect market methods include "true" valuations by
individuals, these results suggest that CVM values may yield "accurate"
estimates of value in cases where individuals have had sone opportunity to
make actual previous choices over that comodity in a market framework.
These studies do not denonstrate that people are capable of providing market
like values using the CVM for conmodities which are not already being
traded in existing markets, at least to a |imted or indirect degree. In
this latter regard, exanples include such "conmodities" as existence and
option values for preserving an environnental asset over which people have
no experience in making prior choices. W wll examne this argunent in
greater detail below.
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E | MPLI CATI ONS FOR ASSESSMENTS OF THE CVM

I f, as suggested above, the CVMis indeed "accurate" vis-a-vis
estimates for individual values derived fromindirect market methods, we
must then inquire as to the general inplications of this observation for
one's assessment of the CYM In this regard, we are left with the necessity
of defining conditions -- "reference operating conditions" (ROC) -- relevant
for estimtion nethods which may be expected to yield val ue measures which
satisfy the criterion of reference accuracy. To this end, we begin by
considering ROC s inplied by the institution underlying indirect narket
nethods: the narket.

In our society "the market" consists of many anorphous "nmarkets" which
differ in such things as degrees of organization and the necessity for
negotiation. Thus, as observed by Knight (1951):

"I'n economcs (a market) means the whole area, often indefinitely
defined, within which buyers and sellers of a conmmdity come together
and fix a common price .... The wheat narket is practically the world

the market for ... Dbrick froma snmall factory may not extend beyond
a fewmles." (p. 68)

As further exanples in these regards, the market for groceries is
relatively well organized and exchange involves little if any negotiation.
Towards another end of the spectrum the market for used furniture is less
wel | organi zed and exchange can, in sone settings (e.g., the flea market),
i nvol ve considerabl e negotiation.

Al so of inportance for our consideration is the fact that economc
deductions drawn from"the market" are conplicated by the fact that
conmmodi ties traded in a market are often heterogeneous. Thus, Knight asks:

IS wheat in Paris the same commodity as wheat in Ch|cago° ... 1s a
physically equivalent ... can of peas with a |label which is a guarantee of
quality, effectively the sane commodity as if it had an unknown name?" (p.
69) In terms of the efficacy of the market vis-a-vis fixing "a comon
price", these conplexities are substantively increased when dissinilar
commodities are jointly offered. An exanple nmight be a house; to
paraphrase Knight, are two physically equivalent (floor space, roons,
paint, appliances, etc.) houses, one located in (e.g.) neighborhood A and
one in neighborhood B, the same conmodities? Mst often, the answer is
"no" inasmuch as other neighbor-related "commodities" are offered in joint
supply with the house: crinme rates, quality of schools, proximty to
beaches, theaters, etc., and, possibly, environmental (air) quality. Each
of these commodities, in nost cases valued and desirable in their own
right, are obtained only in the housing "package". Since one cannot, in
choosing a house, pick the crinme rate from one nei ghborhood, the schoo

system of another and air quality fromstill another, the inplicit market
valuation of these comodities -- "attributes” of the house in a given
nei ghborhood -- will be inperfect measures of "true" values associated with

these attributes.

\What ever the characteristic of any given market, one of the nost
i nportant 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
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1983, p. 125) Thus, "... the nost inportant single cause of exceptions to

(market laws) ... is found in the condition: people do not know the
facts". (Knight, 1951, p. 69) The better organized the narket, the better
that people will "know the facts". In 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 wi dely they are known,
the greater will be the range of opportunities available to people".
(Heyne, 1983, p. 125).

Thus, key "reference operating conditions" (ROCs) relevant for the
market institution include; first, the process of conpeting bids and offers
whi ch generates experience -- famliarity -- with that process; secondly,
and inplied by the preceeding, the generation of information via repeated
trials whereby again, experience and faniliarity with comodities and
exchange are derived, and thirdly, incentives for an individual's acquiring
and "processing” information inposed by his/her linited incone juxtaposed
with a nore or less strong desire to nmaximze consunption/savings
opportunities (maximzing behavior).

The inportance of the ROC s described above is nmade nanifest in
experinental economcs wherein efforts are made to sinulate these conditions
in an experimental setting. In Smith's (1982) recent experiments wth
auction mechani sns for public goods the followng rules (institution) are
inposed: (1) subjects offer bids within a well-defined information context
which allows subjects to calculate their net (nonetary) gains, (2
repetitive trials are required, which, along with a veto mechanism provide
experience and famliarity -- the opportunity to |earn maxim zing
strategies; (3) rules for group equilibriumare defined (in this case,
unani nous agreenent). (Smth, 1984, p. 927) Aside from Smth's work,
results from experinental econom cs in general-make clear the inmportance O
market-1i ke incentive structures and the trial-feedback-|earning process in
any effort to formincentive conpatible institutions and/or, nore
inmportantly, to elicit true, market-like preference revelation. As noted
in Smth's work, the inportance of repetitive trials -- a sequence of
trials whereby the individual 'learns' optinal strategies appropriate for
the new institution -- is further reflected in Coppinger et al.'s (1980)
observation:  "(one may) question whether any neani ngful one-shot
observation can (therefore) be nade on processes characterized by a
dom nant strategy equilibriunt. Mreover, we know from our discussions in
Chapters 1V and V that efforts to sinulate the nmarket institution require
that elicitation nodes focus on WIP (as opposed to WA) neasures and t hat
there be little uncertainty associated with outcones of bidding processes.

From the above, we may deduce the following ROC s relevant for the
CW

1) subjects must understand, be famliar with, the conmodity to be
val ued.

2) subjects must have had (or be allowed to obtain) prior valuation
and choice experience with respect to consunption |evels of the
commodi ty.

3) there nust be little uncertainty,

4) WP, not WA nmeasures are elicited.

ROCs 1 and 2 derive directly fromthe market institution (which
provi des high quality information at low cost). Mreover, in terns of ROC 1,
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results from psychol ogical research (Chapter V, above) point to distortions
in decision processes (framng biases, etc.) that arise when individuals are
unfam |iar with decision contexts; regarding ROC 2, results from
experinmental econom cs enphasi ze the inportance of iterative trials which
serve to provide subjects with valuation and choi ce experience -- subjects
must “learn" maximzing strategies; ROC 3 derives directly fromresearch in
psychol ogy and experinmental economcs: under conditions of uncertainty,

val uation decisions may be subject to distortions resulting fromthe use of
a wide range of heuristic devices. Finally, as discussed above in Chapters
[11 and 1V, WA neasures are generally found to be highly distorted
vis-a-vis "true" valuations as a possible result, psychologists would argue,
of cognitive dissonance.

The rel evance of the above-described ROC s lies in our expectation
that, if the CW institution satisfies them we would expect the resulting
measure of value to approximte narket-anal ogous values within a range of
error defined by "background" sources of error, suggested at the present
tine to be no less than +50 percent. If ROC s are not satisfied, the
range of reference accuracy increases, reflecting the errors associated
with the excluded RCC

A major state-of-the-arts problemis that we know |ittle about the
errors associated with the Reference Qperating Conditions (Table 6.13).
Recei ved research results suggest that if WA neasures are used rather than
WP neasures, the WA measure may be 3 or nore times larger than WP.

In terms of ROC's 1-3, however, we lack the data that would allow us
to quantify reference accuracy. As noted above, results from psychol ogical
and experimental economcs research tell us only in qualitative terms that
distortions -- errors -- will result when these ROC s are unsatisfied.
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TABLE 6.13
REFERENCE OPERATI NG CONDI TI ONS AND | MPLI ED REFERENCE ACCURACY

Ref erence Operating I mplied Reference Accuracy
Condi tion If ROC Not Satisfied
1. Famliarity Wth Comodity unknown
2. Valuation/Choice Experience unknown
3. Little Uncertainty unknown
4. WP Measure at least 300%

In Table 6.14, data are given concerning the extent to which ROC s were
general |y satisfied in selected applications of the CVM these applications
are described in considerable detail above and in Chapter I11I. Thus
in Brookshire et al.'s study of air quality in Los Angeles, subjects were
clearly famliar with the comodity, "snpg"; with average turn-over of
housing in the L. A area of 3 years, subjects generally can be assumed to
be know edgeabl e of the air quality attribute related to housing and housi ng
costs (advertisenents for housing in the L. A newspaper will many tines
include a description of air quality), in which case subjects had some degree O
experience in valuing choices with respect to "consunption |evels" of the
commodity (inmproved air quality). Also, uncertainty played a negligible
role in Brookshire et al.'s CVM application wherein WP neasures were
elicited. Analogous argunents apply to the study of nunicipal infrastructure
by Cummings et al.

To generalize these observations, we can identify eight studies which,
to differing degrees, essentially satisfy the above described ROCs: those
given in Table 6.12. In each of these studies, indirect market neasures of
value (using either the TCMor the HPM) were derived in addition to value
neasures derived by the CYWM  As indicated above, using +50 percent for
reference accuracy, in each of the eight cases we would fail to reject the
hypot hesis that the CVM measures and the indirect market nmeasures are the
sane. If one accepts Hedonic (or Travel Cost) neasures as including, within
a *50 percent range for reference accuracy, Vvalues which reflect narket-
anal ogous revel ations of preferences, then one's acceptance of the accuracy
of CVMval ues for applications wherein the ROC s are satisfied turns on the
question: do the fitteen conparisons given in these eight studies
c?nstitute t he preponderance of evidence required in science to establish
"facts"?

Finally, we nust ask: what of the CVM studies which do not satisfy
one or nore of the ROC's -- particularly ROC s 1-3 about which we know
little in terms of reference accuracy (e.g., referring to Table 6. 14
the study designed to derive existence and option values for visibility in
the Grand Canyon by Schulze et al. and Burness et al.'s toxic waste
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study). In such cases we can say no nore than that there exists no positive
evi dence that woul d support the accuracy of such neasures vis-a-vis narket
or market-related val ues. It nmust be said, however, that_negative evidence
in this regard does exist. Oder of magnitude differences between initial
val uations and val uations derived after prior experience (fromiterative
trials) with choice mechanisnms are suggested by research in experinental
econoni cs. Research in psychology has firmy established the distortions in
choi ces which attend decision environnents characterized by uncertainty and
unfam liar |earning/decision contexts. In short, we can neither confirm nor
deny the accuracy of CVM val ues derived in applications which do not satisfy
the ROC s; given the present state of the arts. However, avail able

evi dence suggests that such neasures may be seriously distorted.
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F. FINAL RENMARKS

The seven chapters of Part | of this book have focused on three ngjor
i ssues relevant for the CVWM  First, an effort was nade to provide the
reader with sone flavor for how and why interest in the CVWMwas initiated as
well as the rationale for and nature of early experinental efforts to
devel op the nethod; these were the topics addressed in Chapters | and I1I.
Secondly, the authors surveyed the literature to the end of identifying
clains for sources of bias in value neasures derived with the CV] after
whi ch the authors drew on research results reported in the econom cs and
psychology literature in efforts to assess the potential nature and inmportance
of these biases; our efforts to assess the strengths and weaknesses cl ained
for the CVM were the substance of Chapters IIl through V. Third, and
finally, in this Chapter -- Chapter VI -- the authors have attenpted to focus
the results of earlier analyses on the question of central interest in this
book:  how might one assess the accuracy of measures derived with the CVM
and what are the inplications of such an inquiry for the state of the arts
of the CYM as a neans for valuing non-narket, public goods?

Before summarizing results fromthe authors' considerations of this
state of the arts question, the reader is remnded of the ultimate end
sought in this work, viz, a broad, profession-wi de evaluation of the CVM
Sonething akin to this broad assessnment of the CVis sought in the
Conference described in Chapter | at which the state of the arts question is
to be considered by several scholars involved in one way or another with the
CVM as wel |l as by a Review Panel consisting of outstanding scholars in the
econoni cs and psychol ogy professions. Thus, the authors offer no
"conclusions” per se at this time. W have suggested a framework for
assessing the accuracy of CVM neasures which will hopefully be found as
provocative in the Conference's collective considerations of the CVM The
following summary of the authors' argunents are offered within this
context. The response to this assessnent framework by Conference
participants will be described in Part Il, and efforts to draw fina
;ﬁoclusions as to the state of the arts of the CVWMw |l be given in Chapter

Qur approach to assessing the state of the arts of the CYWMis couched
interns of instrunents and scientific neasuring systens wherein "accuracy"
is defined as follows: " conformty of an indicated value to an accepted
standard value, or true value ... accuracy should be assumed to nean
reference accuracy..." (Van Nostrand, 1970, p. 17). Reference accuracy,
expressed in terns of a range or span around the neasured variable (measure
X%, defines the limts that errors will not exceed when a neasure is
obt ai ned under Reference Operating Condition. Since our accepted standard,
or true values, are market values, the ROC's for the CVM suggested by the
aut hors are drawn from what we know of the market institution, as well as
what has been | earned in analyzing nmarket-Ilike behavior in experinenta
econonmics and in psychol ogy-related research. These suggested ROC s are

1) subjects -- participants in the CYM -- nust understand,
(be familiar with) the commdity to be val ued

2) subjects nmust have had (or be allowed to obtain) prior valuation
and choice experience with respect to consunption |evels of the
comuodity.

3) there nust be little uncertainty.
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4) WP, not WA, neasures are elicited.

| deal 'y, experinental research would have defined linmts on errors
associated with applications of the Cv which fail to satisfy any one of the
ROCs. This is not the case, however. In the present state of the arts,
such limts (very large limts) are known only in terns of ROC 4: WA
nFasures may approximate market values only in a range of some 300% --
pl us

In considering indirect market values -- values estimated by the TCM
and HPM -- we assert that reference accuracy for these measures can be
expected to be no better than that for estimates of parameters of
ordi nary demand functions (which arise from assunptions on residua
di stributions), which is the neasured val ue plus-or-mnus 50% State of the
arts information allows one to go beyond sinply deducing ROC s for the CVM
and, essentially, asserting that CVM applications which satisfy the ROC s
will yield reference-accurate nmeasures. Eight studies have been identified
(Tabl e 6.12 above) which derive CYMvalues as well as values fromindirect
mar ket met hods and which satisfy the ROC's for the CWM  In each case, one
fails to reject the hypothesis that the CVM neasure is the same (in
reference accuracy terns) as the indirect market measure. Thus, if one
accepts the reference accuracy of +50% as including "true" market val ues,
one has six tests which consistently infer that Reference Accuracy neasures
derived fromthe CVM are "valid". \Wether or not these six cases
constitute the preponderance of evidence required in the scientific method
to establish "facts" is, of course, a matter of judgenent

One may find little confort in these observations in terns of the
general promse of the CVMas a neans for estimating "accurate" val ues
attributable to broad categories of public/environmental goods. This
follows fromthe fact that, given the present state of the arts, a limted
nunber of environnental "comodities” are anmenable to CVM app||cation&
where the ROC's are satisfied. For such applictions, where the ROC' s are
pnot satisfied, the present state of the arts does not allow us to conclude
that accurate or inaccurate neasures will result. It must be said, however,
that while positive evidence vis-a-vis the accuracy of CVM neasures derived
under these circunstances does not exist, considerable negative
inferential evidence does exist in this regard

In closing, the authors recognize that while an assessnment franework
based on reference accuracy and the Reference Operating Conditions may in
form parallel objective frameworks for assessing accuracy in other
sciences, it may fall well short of "objectivity" vis-a-vis assessments of
the CW  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 exanple, one
may ask: what degree of "familiarity" with a connndity Is required to
satisfy ROC 1, how nuch val ue/ choi ce experience (or hOM/ﬂHn re et|t|ve
trials) is (are) reqU|red to satisfy ROC 2; and how nuch is "litt
uncertainty" (ROC 3)? In response to these questions, our know edge of
markets, |essons drawn from experinental econom cs and psychol ogi ca
research tell us little nore than that, in noving frompure public goods to
conmon market goods, we can expect sonething of a continuumin meeting ROC s
as exenplified in Figure 6.2. Thus, noving froman "existence value" to a
hanburger we expect individuals to be increasingly famliar with the

"comodity" and to have had greater market-related experiences; along this
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Figure 6.2

ROC s and Market, Non-Mrket Commodities
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continuum uncertainties as to outcomes of transactions and the potential
for problems related to cognition are reduced.

In efforts to deal with these issues, the state of the arts is one
wherein we can sinply say that evidence exists which supports the
proposition that indirect market experience with a conmodity nay serve to
satisfy the ROC s: when the environnental good is a distinct attribute O 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),

exper|ence/fam||ar|ty with the market good seemngI% spllls over to the
individual's ability to value the attribute. Thus le not totally

answering the "what degree" and "how nuch" questions regarding the

satisfaction of ROC's, conparison studies my suggest cl asses of
envi ronment al / public goods which may be taken a priori as those which

woul d satisfy the ROC s for the Contingent Valuation Method.
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ENDNOTES

Chapter VI

1) Wile Rosen may be credited with the initial, rigorous theoretica
devel opment of the HPM the HPM per se was used in earlier
studies, nost promnently in R dker, 1967.

2) Researchers at the University of Woni ng have devel oped data anenable to

CWM and HPM anal ysis related to ozone concentrations in Southern
California; drafts of final conmparative results are unavailable at

the time of this witing, however.

3) Although the authors do not discuss the robustness of these results,
performng sinple two-tailed tests on the coefficient on Ink --

where the null hypothesis is that it is not significantlr di fferent
from zero -- the null hypothesis is rejected at the 5% [evel. Thus

e; IS negative and significantly different from zero.

4) These towns were included in 26 towns from which data were used in the
HPM st udy.
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PART I1

THE ASSESSMENT CONFERENCE

AND CONCLUSIONS AS TO THE

STATE OF THE ARTS OF THE CWM



VII.  THE ASSESSMENT CONFERENCE: OVERVI EW

On July 2, 1984, a conference "Valuing Environmental Goods: A State of
the Arts Assessment of the Contingent Valuation Method" was held at the
Hyatt Palo Alto Hotel in Palo Alto, California; sone eighty professional
researchers with interests in the public goods valuation issue attended the
conference. Mbst conference participants received Part | of this book
(Chapters | - M), or an Executive Summary of Part |, several weeks prior to
the conference.

The conference format was as follows. During the norning session,
papers were presented by Professors Richard Bishop (University of Wsconsin),
A Mrick Freeman (Bowdoin College), Alan Randall (University of Kentucky)
and V. Kerry Smth (Vanderbilt University). Papers presented by these four
scholars are given below in Chapters VIII - XI. Generally, these authors
address two major issues in their papers: their critical review of this
books' Part | (Chapters | - V), and their individual assessment of the
state of the arts of the CYM  The afternoon session was devoted to conmments
offered by a Review Panel. Menbers of the Review Panel were: Kenneth Arrow
(Stanford University), Daniel Kahneman (University of British Colunbia),
Sherwi n Rosen (University of Chicago) and Vernon Smith (University of
Arizona). Based on their pre-conference reading of this books' Part | and
the four papers presented in the nmorning session, coments by the Review
Panel were focused on each Panel nenber's assessment of the strengths and
weaknesses of the CVMas a neans of estimating social benefits attributable
to environmental (and public) goods. Comments by the Review Panel are given
bel ow in Chapter XI.

Thus the followi ng five chapters review the results fromthe assessnent
conference and provide the reader with diverse views concerning first, the
authors' analysis of the CVM given in Part | and, second, the strengths,
weaknesses and promise of the CWM  Conference results presented in these
five chapters serve to set the stage for the ultimate task of this book:
the offering of conclusions concerning the state of the arts of the CVM
'tl)'hle devel opment of such conclusions is the topic of Chapter X Il given
el ow.
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VIII. THE POSSIBILITY OF SATI SFACTORY BENEFIT ESTI MATI ON W TH CONTI NGENT
MARKETS

By
Al an Randal | *
Department of Economi cs

Uni versity of Kentucky

Skeptici sm about the contingent valuation method (CVYM has al ways
focused on value data quality. It has |long been clear that, if the val ue
data can be trusted, these data (unlike the data used in weak
conpl enentarity and hedonic price theory approaches) can be directly
interpreted as estimates of welfare change consistent with accepted econonic
theory (Bradford 1970, Randall et al. 1974, and Brookshire et al
1980). However, CVM data are self-reported by participants in interaction
with a researcher or his/her representatives. This gives rise to obvious
concern that various self-reporting biases, and other biases inadvertently
introduced by the research design and/or the interaction between researcher
and participant, nay be endemc to CVM

On the other hand, a quite considerable body of enpirical evidence can
be broadly interpreted as supportive of CYM True, unexpected and
perplexing results occur fromtine to time. Nevertheless, the broad thrust
of the enpirical evidence is to corroborate CVYM findings. This was ny
perception prior to reading the Cummings et _al. "State of the Art"
docurent, and that document tends to reinforce ny prior perception

The Cummings et _al. docunment also reinforces another of ny prior
perceptions: that the research approach toward investigating data quality
in CVYM has been skewed toward the enmpirical. In sonme cases, enpirica
experinments have been designed to address data quality issues. In others,
data quality issues have been addressed ad hoc, as apparently anomal ous
results have seened to require ex post interpretation. The net result has
been the accunulation of a detailed taxonony of "biases in CVM" One
problemw th this apprach has been a tendency to promulgate enpirical |aws
on the basis of a few small-sanple data sets. Another has been a rather
wi despread failure to critically scrutinize the notion of "bias" itself, to
specify what conditions are sufficient for an unexpected result to be
correctly interpreted as attributable to bias inherent in the data
col l ection nethod.

Resol ution of controversies about data quality in CVM seens sure to
require a formal theory of the behavior of participants in CV exercises.
John Hoehn and | (manuscript) have recently devel oped the rudinents of one
such theory. In this paper, | will outline the intuition behind this theory
and suggest its usefulness in (1) predicting the direction of any deviations
of CVMreported benefit values from optimally-fornulated val ues, (2)
explaining certain enpirical results previously though anonal ous, and (3)
identifying procedures to inprove the accuracy of CVM and render the
direction of the remaining inaccuracy nore predictable. | hope the follow ng
di scourse will achieve two objectives: to illumnate the data quality
issues in ways that enpirical evidence alone cannot do; and to deronstrate
by net hodol ogi cal exanple and through its results, that CYMis a progressive
research program in the sense of Lakatos (1970).
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A A THEORY OF CVM PARTI Cl PANT BEHAVI OR

Many of the purported biases in contingent valuation seem to be rather
sinmpl e concerns that can be avoided or minimzed through careful attention
research design, sanpling, and administration of the experinent or
survey. Two concerns that are genuinely interesting are: (1) individuals
may behave strategically, msreporting their "true" valuations in order to
benefit thensel ves by influencing the outcome of policy research; and (2)

i ndividuals may treat the whole exercise as inconsequential, and thus devote
little effort to the introspection that is necessary to discover what one's
"true" valuation really is. Hoehn and | (nmanuscript) address these two
concerns, assuming a rational, self-seeking respondent and using sinple
econom c-theoretic nmodels to predict her behavior in a CVM setting.

1. Val ue  Fornmation

First, assume the individual -- an experinental subject or survey
respondent-- believes the results of the valuation exercise wll influence
policy. It is not essential to believe that it will be decisive;

influential is enough. 1/ Assune also that the individual perceives that
she is a menber of a sanple of citizens participating in the exercise. Does
she "take it seriously?" It is reasonable to assume she will take it at

| east as seriously as voting in elections or participating in a politica
pol I (where, again, her influence is magnified because she is a menber of a
sanmpl e chosen to represent a |arger population). Since policy choices are
nore focused and nore precisely specified in CVWMthan in elections and
political polls, it is possible that participants may feel that CYM offers
them an unusually favorable opportunity to influence policy choice.

Now, assune that formulating ("figuring out") her WP/ WA for specified
changes in Q (or, even more difficult, specifying her total value curve) is
not so sinple a task that it can be acconplished instantaneously and
costl essly. The choices offered in the contingent market will seldom be
famliar and routine, even with the best research design. There will be a
positive relationship between the effort she invests in value formulation
and the precision of the value at which she arrives. If the value
formulation task is very difficult and/or the individual limts the effort
she invests therein, she may solve the value fornulation problem
i ntonpl etely or inprecisely.

This places in perspective the difference between contingent markets
and "real" markets. First, the goods offered in contingent narkets are not
always famliar, and individuals may not associate these particular goods
with trading possibilities. Nevertheless, unfamiliar goods are often
introduced in "real" markets and, especially, in market experinents. So,
this distinction between "real” and contingent markets is, if anything, a
matter of degree. Second, the penalty for a wong decision nay be
substantial in "real" markets: your nmoney is gone and you are left with
some purchase that has di sappointed you. There is, however, a penalty for a
wrong decision in a contingent narket: one's opportunity to influence
policy is wasted or misused and one's chances of facing a |ess-preferred
policy environment are accordingly increased. Again, the distinction
between "real" and contingent markets is, if anything, a matter of degree.
Sub-opti mal individual decision nmaking can be expected in both kinds of
mar ket, but nay be nore prevalent in contingent nmarkets.

If value formulation is inperfect in contingent markets, the formulated
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val ues woul d include some error. Can we identify the direction of that
error? It turns out that if valuation is perforned in the Hicksian
conpensating framework (i.e., WIP for increments in Q and WA for
decrenments), inperfect value formulation would | ead to understatement of WP
and overstatenent of WA

The intuitive explanation of this result is as follows. In order to
fornulate her WP, the participant nust first solve the problem mninze
expenditure subject to utility constrained at the initial level. Inperfect
sol ution of that problem can have only one kind of outcome, the
identification of some expenditure larger than the mninmum This
overestimation of m nimum expenditure nust |ead the participant to
underestimate her conpensating surplus, WIP. Thus, any error in fornulating
WP in a conpensating framework would lead to its understatement. 2/ This
line of reasoning further suggests that WP is nondecreasing in the tinme (and
by extension, other resources) allocated to solving the value fornulation
probl em

To summarize, inconplete value formulation in a Hicksian conpensating
context tends to understate WIP (and overstate WIA); and the magnitude of
the error is nonincreasing as nore effort is invested in the value
fornul ation process.

2. Value Reporting

Now, assume the individual is not above strategic behavior, which we
define as reporting sonething other than one's fornulated value in order to
i nfluence policy in one's favor. Some participants would reject this kind
of behavior on noral grounds, while others would recognize that strategic
behavior is itself resource-consuning and decide not to use resources that
way. Nevertheless, it is surely prudent to consider what kind of effect
t hose who choose to attenpt a strategic response night have on reported
contingent valuation results.

To identify optimal strategies for participant, we nmust first specify
the incentives that they face. For sinplicity, assume that U = UQ Y),
where Qis a nonmarketed amenity and Y is a numeraire consisting of "al
ot her goods." Assune the individual gains positive utility from both Q and
Y. In other words, she likes Q and does not |ike taxes or payments that
woul d reduce her disposable incone for purchasing other goods. The key
i ssue, then, is how her participation in the exercise is likely to influence
(1) the chances that a policy to increase Qw Il be inplenmented and (2) her
di sposabl e incone, if the policy is enacted. One can nodel a variety of
alternative contingent markets to exam ne how their structure affects these
things. Here we outline some of these nodels for WIP, the arguments are
anal ogous for WA, where the effects are usually sinilar but of opposite
si gn.

W can di spose quickly of two rather obvious cases.

a). The agency will provide the increment in Q without regard to the
outcome of the benefit cost analysis. The researcher will collect stated
WP from each participant at the end of the exercise. However, Qs
nonexcl usive and participants will enjoy the increnent in Q regardl ess of
their reported (and paid) WP. Strategizing respondents would report zero
or very low values for WIP

b). The agency will provide the increnent in Qif and only if the
estimated benefits for the affected population exceed the costs. The
researcher never collects the stated WIP, and nor does anyone el se. The
participant is forever imune from bearing any of the costs. Strategizing
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respondents would state high values for WIP in order to increase the
probability of inplenenting the policy.

These cases can immediately be dismissed since they are quite fal se
representations of the policy environment. Case (a) is of sone interest
in experinental economics, as the case nost likely to elicit free-rider
behavi or. However, it is not common policy practice to inplement proposals
i ndependently of benefits and costs, and to finance them through
contributions determned by self-reported WIP. Case (b) has some appeal on
the surface, since in BCA practice the researcher seldom collects WP
However, a deeper analysis suggests that participants realize that if the
exercise is to affect policy they will eventually pay -- usually through sonme
conbi nation of user fees, higher taxes, and higher prices -- for increnents
in Q The assunption that the participant is forever immune from
contributing toward the costs of policy is untenable.

Cases (a) and (b) share and interesting characteristic: they deviate
fromthe policy choice nodel in that the respondent is not attenpting
sinmul taneously to influence Q and Y. In case (a), Qis given and the
respondent has only to maximize Y. In case (b), Y is not at issue and a
Q@ loving respondent has only to neximze the probability that is provided.

More relevant nodels of the incentives influencing behavior in
contingent markets include the follow ng cases:

c). The proposal is inplenented if the estinmated benefits exceed the
costs, and citizens pay in proportion to stated WIP. In this case the
respondent influences her payment in the event of policy inplementation and
the probability of inplenentation. She faces uncertainty about project
costs and about the aggregate reported benefits.

d). The proposal is inplemented if the estinated benefits exceed the
costs, and citizens pay their share of the costs, as determned by some
pre-specified rule. In this case the respondent influences the probability
that policy is inplemented and paynent exacted. She faces uncertainty about
project costs (and thus the size of individual cost shares) and about
reported aggregate benefits.

e). The proposal is inplemented if a plurality of citizens approves
it, given information on the individual payment to be exacted. Since the
expression of approval is condition on a stated |level of paynent, the
| evel of payment can be varied and the question of approval reiterated. The
respondent is uncertain about how others will 'vote', which provides
incentive for participation. Uncertainty about the true level of policy
costs is neither essential nor damaging to the incentive properties of this
decision rule.

In each case the participant who |ikes Q but dislikes bearing
addi ti onal expenses must devise a strategy designed to increase the

expectation that the policy is inplemented but, ceteris paribus, reduce the
expected cost she will bear.

Optimal reporting strategies for cases (c) through (e) are:

c.) Report WP equal to or less than one's formulated WIP. Optina
reporting strategy is related to sanple size. Cenerally it is best to
report WIP approaching one's fornulated WIP, if one believes the sample is
small. Wth very large sanples the tendency toward free-riding is stronger
if the CV exercise is treated as a one-shot gane; if it is treated as one
play in a repeated gane with an indefinite end-period, the cooperative
strategy of truthful reporting may energe
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d). If one suspects one's forrmulated WIP is quite different fromthat of
other citizens, exaggerate the difference so as to shift the sanple nean
reported WIP nearer to one's own formul ated WIP. If one expects one's WIP is
alittle higher than the mean, report a value still higher; likew se, if
one's WIP is likely to be lower than the nean, report a value still [ower.
Again, if the CV exercise is treated as one play in a repeated gane, truth-
telling may be preval ent.

e). No strategy is individually preferred to truth-telling. If the
stated individual cost is lower than one's fornulated WIP, it is optimal to
report approval; if one's WIP is |ower than the stated cost, it is
individually optinmal to report disapproval.

What effect would these individually optinmal strategies have on
estimated benefits of increasing the level of @ In case (c) there may be a
tendency to underestinmate benefits. In case (d) the variance of individua
WP may be increased, wdening the confidence interval around estimated
benefits. If reported WIP is limted to a mninum of zero but has no upper
l[imt, mean reported WIP mi ght be biased upward. However, there are
statistical methods for dealing with this problem If these nmethods are
used, total estimated benefits would be unaffected by reporting strategies.

In case (e) there is no reporting bias. Note that in this case the
results are expressed in terms of "nunmber of participants expressing
approval / di sapproval of the proposal given a per capita cost of £ M
These results are not inmmediately interpreted as WIP. All we know is that
those who approve have formulated a WIP greater than the stated cost, while
these who disapprove have fornulated a WIP | ess than the cost.

Nevertheless, all is not lost for the benefit cost analyst. If (1) the
sanple is subdivided and different subsanples respond to different stated
costs and (2) the data are analyzed with appropriate statistical tools

(e.g., logit analysis), valid benefit estimtes can be obtained. An
alternative approach is to repeat the "approve/di sapprove" question with the
same participant, stating different levels of individual cost. In that way

te researcher could iteratively approach the participant's indifference
point, while retaining the desired anti-strategic properties of the
"majority vote" fornat.

3. | npli cations

This conceptual analysis of the participant's likely behavior in a
contingent valuation exercise, in fornulating and reporting her responses
has several inplications; and these inplications appear to have been
corroborated in enpirical applications.

First, while the incentives for careful decision making and truthful
reporting of valuations are perhaps not as strong as in private goods
markets, they are by no neans absent in contingent valuation exercises.
This suggests that carefully designed contingent valuation studies wll
collect a substantial body of serviceable value data. Econonm sts have |ong
recogni zed that private goods markets do not require, for their efficient
functioning, that all participants nmake near-optinal decisions. Price-
making at the margin is disproportionately influenced by arbitrageurs, and
the mstake-prone are elinmnated fromthe market. Public goods markets
("real™ or contingent) do not have these characteristics. Thus a minority
O "dubi ous" val ue observations tends to persist in these nmarkets. The
earlier intuition of Randall et al. (1981) that enpirical analysts focus
on identifying the "solid core" of reliable observations, seems sound in
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light of these considerations, CVMresults, whether in the form of
aggregate benefit estimates or tests for "bias," should not be overly
influenced by a relatively few eccentric observations.

Second, for a fairly w de range of contingent market designs, we can be
confident that any biases introduced in formulating and/or reporting WP
will have the effect of understating it. This applies to contingent markets
based on Hi cksi an conpensating neasures of value, and assumes use of
appropriate statistical analyses. Follow ng Hoehn and Randal | (nmanuspcript),
we can define a satisfactory benefit cost estimator as one that correctly
identifies all proposals that would not generate a potentia
Paret o-i nprovenent (PPl) while correctly identifying at |east a subset of
those that would bring about PPIs. It follows that any BC estimator that

reliably reports WIP (i.e., benefit) estimates no greater than their "true"
val ues and WIA (i.e., costs) no less than their "true" values is
satisfactory. 3/ Thus, we can identify a considerable class of CVM
formats that are satisfactory BC estimators.

Third, contingent valuation fornmats cone in considerable variety, and
their performance characteristics will differ in ways that are, to sone
extent, predictable. Thus, the quality of contingent value data can be
inproved with careful attention to contingent narket design. Use of
Hi cksi an conpensating val ue nmeasures and referendum formats, as in case (e),
are obvious ways to mnimze bias in estimted benefits while ensuring that
any remaining bias is toward understatenent. Since strategic m sstatenent
can be mnimzed or elimnated in this way, the commonly expressed fear --
that routine use of CYMto guide actual policy decisions would lead to
ranpant "strategic bias" -- seens nmisdirected. On the contrary, it seens
desirable to enphasize the connection between CVYM and policy decisions to
enhance the incentives for careful value fornulations.

Fourth -- since we have concluded that (i) a class of formats can be
identified in which any inaccuracy would tend to understate WIP and
overstate WIA and (ii) the divergence between WIP and WIA i s noni ncreasei ng
with value fornulation inputs; and Hovis et _al. (manuscript) have provided
enpirical evidence entirely consistent with our theoretical conclusions -- |
see not great nerit in the Cummings et al. recommendation that the
pr of essi on abandon attenpts to measure WTIA with CVM 4/

Finally, the identification of a class of satisfactory benefit
estimators that use CVYM data is not an invitation to conplacency. CQur
definition of satisfactory BC indicators pernits adverse eval uations of sone
proposals that would generate PPls. Cbviously, it would be desirable to
continue refining our understanding of CVYMto identify approaches to reduce
the frequency of this kind of msevaluation.
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B. "INFORVATI ON BIAS'" AND POLICY EVALUATI ON

In 1983 | wote (with John Hoehn and David Brookshire) some cryptic
comments about what has been called "information bias," arguing that such

bias may be an illusion. W wote: "information that changes the structure
of the market should (arguable) change the circumstantial choices nmade
therein." This argument piqued the curiosity of Cunmings et _al., who

devoted several pages to wondering what we could have neant. The economi c-
theoretic anal yses that | have discussed above provide a sound basis for
further explicating our argument

Stripped to its barest essentials a contingent market offers a public
policy for approval or disapproval. From the respondent's perspective any
such policy is a pairing of commodities delivered and paynents exact ed.
Thus, the rational respondent bases her contingent market decision on (1)
the value to her of the coompdity or anenity offered, (2) the rule by which
t he agency decides whether or not to provide the comodity, and (3) the rule
that determines the paynent exacted from the respondent. Note that al
three are relevant to policy evaluation and a change in any one of them
could chnge CVM results. However, only item (1) directly enters the
standard econonic nodel for valuing nonrival goods. In this vein, the
concept of incentive-conpatibility addresses the issue: do (2) and (3)
encourage reporting of (1) inconsistent with the standard econom ¢ nopdel of
val ue?

The enpirical evidence that Cronin and Berzeg, and Rowe et al.,
inter alia, have marshalled to support charges of "information bias" shows
that changes in (1), (2) and/or (3) tend sonetines to change reported WP.
W enphasize that contingent policy evaluations should be expected to change
as these things change. A policy evaluation tool with results invariant to
i nportant changes in these conditions would surely be msleading and
uninformative. Exit "information bias."

Nevert hel ess, for econom ¢ valuation of nonrival goods, the issues of
incentive conpatibility and the satisfactoriness of PPl indicators remain.
As Hoehn and | have shown, careful analysis of the CYMstructure with
respect to (2) and (3) serves to identify structures that generate

satisfactory data for nonrival goods val uation
Note that markets can be viewed as a special case of a nbre genera

class of resource allocation nechanisns or policy choice nmechanism all
based on individual utility maximzation within the constraints inposed by
fully specified public decision rules (item 2, above) and individual paynent
rules (item3). It seens logical to expect that satisfactory contingent

val uati on designs could be constructed for any nenber of this class of
nmechani sns. Especially when the commpdities to be evaluated are both
nonrival and nonexclusive, contingent valuation formats may fruitfully be
desi gned consistent with the nore general class of policy choice nechanisns.
again, the policy choice referendumformat is clearly admi ssable (and is a
menber of the same class of resource allocation mechanisns that includes
traditional contingent narkets).
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C. CONCLUDI NG COMVENTS

The econonic-theoretic approach has been fruitful in clarifying the
incentives facing a CYM respondent. A class of satisfactory BC estinators

has been identified. Some enpirical results once thought anomal ous --
including but not limted to those pertaining to so-called "information

bi as" and the divergence between WIP and WIA -- are now seen as rational an
predictabl e responses to the costs and opportunities inherent in contingent

markets. Sonme sinple principles have energed that will be useful in
i nproving CVYM by reducing the extent of benefit understatenent associated

with conpensating WIP and the preval ence of results that seem anomal ous.

But perhaps nost inportant, our work |eads us to be conscious that
contingent nmarkets are not devoid of incentives for reasoned decision making
therein. Further, there exists a class of contingent valuation nechani sns
that are immune to strategic manipul ation. Together, these findings place
CW in a new perspective

Simplistic dismssals of CVM -- "it is utterly devoid of incentives for
reasoned decision naking," and "it is riddled with opportunities for
strategi c behavior" -- nust thenselves be dism ssed. Argunents that

practitioners nmust consciously downplay any association between CVM results

and policy outcomes, in order to contain "strategic bias," nust be rejected.
on the contrary, policy relevance woul d appear to enhance the incentives
for careful value formulation. A dilemma comonly clainmed to bedevil CVM --
"increased policy relevance causes strategic bias, while decreased policy

rel evance causes hypothetical bias" -- sinply does not exist, if one uses CV
nechani sns selected fromthe class of satisfactory BC indicators.

The defense of CVYM no |onger rests on enpirical case study evidence
that seens to fly in the fact of reason. W have shown that theoretica
anal ysis of the incentives inherent in CYMoffers sone support for the

net hod, as well as sone suggestions for its inprovenent.
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ENDNOTES
CHAPTER VI 1|

*) My experience with the contingent valuation nmethod was gained in
the course of research sponsored by U S. Environnenta
Protection Agency, US. Fish and Wldlife Service, Resources
for the Future, Inc., and New Mexico Agricultural Experinment
Station. The viewpoint expressed in this paper has been influenced
by more than a decade of interaction with may of my colleagues in
envi ronnental economcs. My close working relationship for the |ast
several years with John P. Hoehn has provided countless opportunities
to develop and refine the argunent.

1) Sone econonists tend instinctively to question whether citizens woul d
rational ly behave as though they could expect to have any
i nfluence on policy. Their skepticismis apparently based on the
standard free-rider nodel, itself a result of single-period analysis
of voluntary provision of pure public goods. However, recent
theoretical nodels of repeated games with uncertain ending periods
have denonstrated that free-riding is not always individually
optimal. It may be rational to cooperate in maintaining the
institutions of social stability.

Enpirical evidence from elections indicates that many people
participate and that, within the limts inplied by the electora
system they pursue their self-interest therein. Savers, investors
and those who favor limts to redistribution tend to vote for
Republ i can and/or "conservative" candidates. Debtors, |ow wage
earners and welfare recipients tend to vote for Denocratic and/or
"l'iberal" candidates. The "nmisery index," which rises with
unenpl oynent and inflation, remains the best predictor of election
results: high levels of this index bode ill for incunbents.

One need nerely appeal to casual observation to confirmthe
consi derabl e investnent of tine and effort expended by ordinary
i ndividuals in gathering and processing political and policy-related
infornation and attenping to influence policy via individual and
voluntary group activities.

2) |If equival ent nmeasures of value are sought, the results of fornulation
error are not so clear. There are two problens to solve: (i) the
"with policy," or subsequent utility level must be found by
meximzing utility given the subsequent opportunity set, and
(ii) expenditure must be mininized subject to utility constrained
at the subsequent level. Fornulation error at stage (i) would
under st ate subsequent utility and thus expenditure, while
error at stage (ii) would overstate expenditure. The fina
outcone is anbiguous when equival ent measures of value are used

3) Thus, the now commonpl ace enpirical finding -- that CVW tends to
generate larger differences between WIP and WIA than WIlig (1976)
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and Randall and Stoll (1980) would predict -- is in now way
inconsistent with the satisfactoriness of CVM in the compensating
mode.

4) This is a clear departure from my previous position on this issue
(Brookshire et al., 1980).
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| X.  DOES CONTI NGENT VALUATI ON WORK?

BY
Richard C. Bishop
Department of Agricultural Econom cs,
University of Wsconsin
and
Thomas A. Heberlein
Department of Rural Soci ol ogy
University of Wsconsin

Two tasks have been assigned to us: First, we have been asked to
critique Part | of this volume, the part prepared by Cummings, Brookshire and
Schul ze. Following the precedent they establish, we will refer to Part | as
CBS. Second, we are to give our own assessment "of the prom se, strengths,
and weaknesses of CVM "

TO acconplish these assignnents we nust begin with some background
material that will help to justify our views. As CBS point out, our team
at Wsconsin is investigating the validity of CYM by conparing contingent
values for hunting permts with values from actual cash transactions. Qur
experiment involving goose hunting permts has been described by CBS, but a
brief discussion will help clarify some additional points. Mre inmportantly,
we will introduce some prelimnary results froma new experinent involving
deer hunting permts. Results here are germane to a nunber of questons raised
by CBS as well as to our own views about the accuracy of CVM

Drawi ng on these experinental results, the second section will comrent
on CBS. Let it be said at the outset that we find much to commend in their
work. It is certainly tinely to systematically assess what has been |earned
and to chart a course for the future. Their stubborn insistence on clearly
stating and testing hypotheses is laudable. It is also high tine that
researchers explicitly recognize the potential pitfalls of using market data
in TCMand HPM  Surely CYM will work better in sonme contexts than others.
Hopeful |y, a systematic, enpirically verified, set of conditions for
successful application of CVW will be developed. On these and many ot her
i ssues, we heartily support CBS in their efforts to evaluate what has been
| earned during 20 years of research on CVM However, we find much that is
questionable in the specifics of CBS s presentation. They are not very
definite when draw ng conclusions concerning bias. Their endorsenment of
iterative bidding is not well founded enpirically. They need to recognize
the potential usefulness of field experiments as powerful conplenents to
| aboratory experinents. These and other points will be raised and clarified
in section B.

In our own assessment of CVM -- to be presented in section C --- we
will attenpt to answer the question posed in our title: Does contingent
val uation work? (oviously, to state the issue in this way is an
oversinplification. There is not a categorical answer, Rather, the
question is really: How well does CVM work?

Qur position on CVW is interesting in light of where we started. In
1978, when we first began our own research on CVM we were anmong the nost

cynical. It would not have surprised us to learn that CVM produces totally
meani ngl ess results, In the comng pages we will argue that, while CWis
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i naccurate even under the best of circumstances, it is still capable of

producing policy-relevant val ues when conpetently applied in suitable
situations.
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A EXPERI MENTAL RESULTS

1. Goose Study Design

Since this study has already been published (Bishop and Heberlein,

1979; Bishop, Heberlein and Kealy, 1983) and summarized by CBS, we wll be
brief, but sonme clarification is desirable. CQur three sanples of hunters

had been issued pernmts to take one Canada goose in the Horicon Zone, an area
of 24,600 acres in east central Wsconsin where geese concentrate each fall.
These permts applied only to the period between Cctober 1 and COctober 15

1978, and a hunter was allowed only one Horicon Zone Permt for the entire
1978 hunting season. The pernits were free. A total of alnost 14,000 pernits
was issued.

The first sanple (237 hunters) received actual cash offers by mail to
forego their 1978 Horicon hunting opportunities. Dollar amounts were assigned
at random between $1 and $200. The second sanple consisted of 353 people who
were involved in a mail survey in which the principal CVM question was
worded identically to the actual cash offers, except that the hypothetical
nature of the proposed transaction was enphasized. Qher CVM questions
including WIP questions were also included. The third sanple (300 hunters)
was surveyed after the goose hunt and the results used to estimate a TCM
nodel. Al sanmples were surveyed for specific attitudes regarding goose
hunting and general socioeconom ¢ characteristics. In all cases response
rates exceeded 80 percent.

2. (oose Study Analysis
~ The responses to the actual cash offers were either yes or no. These
di chot omous responses were analyzed in a logit nodel of the form

T = (1 +e"Y)”

where = is the probability that a hunter will accept an offer, Y is a vector
of explanatory variables, and g is a vector of coefficients. Sonme results
from the maximum |ikelihood estimation of this model for the actual cash
offers and parallel contingent market are given in Table 9.1. The explanatory
variable, I'n Dollars, is sinply the natural |ogarithmof the dollar offer
amount.  Model 2 includes a second explanatory variable, Commitnent, which is
a four itemattitude scale expressing the level of commtment each hunter had
to goose hunting with larger values expressing greater conmtnent. Both
expl anatory variabl es have the expected signs, i.e., larger dollar anounts
woul d be expected to increase the probability of selling while increased
comm tment woul d be expected to reduce the probability of selling

Chi -squared tests conparing actual cash equations with respective CVM
equations showed statistically significant differences at the .05 level for
both nodel s.

Exam ning the coefficients in Mdel 1 indicated that increasing the
dol I ar amount had a nuch stronger effect for the actual cash offers than for
the hypothetical offers. Thus, when the expected value of a permit was
calculated, it was $63 for actual cash offers and $101 for the hypothetica
ones. To obtain these values we truncated the nodel at $200, the |argest
anount for which we had data. The medians, defined as the dollar anounts

where the probability of acceptance was 0.5, were $29 and $80 for the cash
and hypothetical markets, respectively. A parallel wllingness-to-pay
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question was asked where respondents were requested to assume that they had
not received a permt and asked whether they would pay a specified amount,

again set randonly between $1 and $200. The expected val ue here was $21.
The nedian was $5.
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Table 9.1

Regression Analysis of Sinulated and Contingent Markets
for WIlingness-to-Sell Goose Hunting Pernmits a

Mdel 1 Model 2
Expl anat ory
Vari abl es Simul ated Cont i ngent Si mul at ed Cont i ngent
Const ant 3.99** 3. 24** 1.72 -. 58
(.66) (.54) (.98) (.81)
I'n Dollars -1.18*%* - T4%* -1. 16** -, 84%*
(.18) (-13) (.18) (.14)
Comm t nent L 21** L A0**
(.07) (.07)
N 189 306 189 306

a Standard errors are given in parentheses.
** | ndicates coefficient significantly different than zero at .01 |evel

To set the record straight, it needs to be stated that Bishop and
Heberlein (1979) enphasized that all results in that paper were prelimnary,
including the TCM val ues which were reported by CBS to be between $11 and $45,
depending on assumed value of time. Later nodifications of our TCM nodel
which we believe are nore: in keeping with the current state of the art for
travel cost work, yielded a value of $32 assuming a value of time equal to
50% of the incone rate. This is the value which we prefer to use as the TCM
result for our study. See Bishop, Heberlein, and Kealy (1983) for further
di scussion

3. (Goose Study Interpretation

How are such large differences in values (ranging from $21 to $101) to
be explained? Setting aside for the tinme being the travel cost result, what
about the apparent errors in CVM values for wllingness-to-pay and
wi | i ngness-to-accept - conpensation?

Let us explicitly state that our actual cash transactions are not a
perfect criterion against which to evaluate CVM results. As CBS repeatedly
enphasi ze, we would all be quite satisfied if CVM approxi mated val ues from a
real market. Qur cash transactions do not fully neasure up to this
standard.  Disequilibrium may be a factor. Respondents to our actual cash
offers get only one opportunity to engage in a transaction while rea
markets, even for durables such as autonobiles and houses, generally involve
repeated transactions over long periods of time. The opportunities to gain
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experience, obtain information, and "research preferences" nust be nuch nore
extensive in real markets. To go a step further, our cash offers may well
share some of the bias problems that CBS have outlined for CVM To take an
extreme view one mght even speculate, for exanple, about strategic bias.
Suppose that individuals receive a cash offer fromus as part of a single
experiment and that they see sone advantage in influencing final results in
an upward direction. They might well refuse offers which they would accept
inareal market in order to further their long run goals. W have
repeatedly called attention to the fact that our cash offers do not
conﬁ:itute a full-blown narket by referring to our approach as a simul ated
mar ket .

Still, the sinple result remains that people did not respond to
hypot hetical offers in the same way that they responded to cash offers. Qur
results clearly show that people refused hypothetical anounts that they
woul d have accepted in actual dollars. Wy? As CBS points out, we
attribute this behavior to the artificiality of CVM procedures (Bishop,
Heberlein, and Kealy, 1983). Look at Table 9.1 again, this time focusing on
Model 2. Wiile In Dollars had a stronger influence in the sinulated market,
conm tnent had a nuch stronger influence in the contingent market. Qur
interpretation is that people have never tried to value goose hunting before
and do not know what they would accept when confronted with a questionnaire.
To answer, they fell back on their comitnent to goose hunting and related
tastes and preferences nore than they would have if real noney was before
them Real noney draws nore attention than hypothetical nmoney and hel ps
themto "research their preferences" in a nore realistic economc mlieu.
There is more incentive to consider a real offer because the |osses from
making an error are greater. As we have said before, nmoney is a strong
stimulus and real noney is a stronger stinulus than hypothetical noney.

This argunent clearly parallels CBS s treatnent of bias due to hypothetica
payment .

Li ke nost researchers, we have not been able to resist the tenptation
to reach beyond our enpirical results and specul ate about their broader
inplications. Suppose we are correct that hypothetical bias in the form
just described is the central problemin CYM In which direction does the
bias lie? Clearly the results presented here indicate that CV™M wi |l ingness-
t 0-accept-conmpensation will be an overestinmate. To nove to the willingness-
to-pay side is nore tenuous because we had no actual cash transactions
invol ving payment for permts. Nevertheless, we argued (Bishop, Heberlein
and Kealy, 1983) that people respond to the artificiality of CVM by giving
conservative responses. They refuse hypothetical offers unless they are
certain they really would accept. If this same conservatismis exercised
on the willingness-to-pay side, people will indicate refusal to pay unless
they are relatively certain that they really would pay. This would make CVM
wi | I'ingness-to-pay an underestimate. This appears to be consistent with the
enpirical evidence we have. First, attenpts to work incone into various
logit and travel cost equations consistently produced coefficients that were
smal | and insignificant. This absence of an incone effect appears to inply
that willingness-to-pay real dollars should be $63 as well, except for the
possi bl e influences of disequilibrium mentioned above. Second, we did have
a neasure of actual willingness-to-pay in the TCM estimate of $32. By
conparison, our CYMvalue using the hypothetical offer to sell permts to
hutnters at fixed prices was $21. The CVM survey al so included an
open-ended question asking the respondent to wite in maxi mum WIP. Here,
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the mean was $11 (Bishop, Heberlein and Kealy, 1983, p. 627). This was our
vi ewpoi nt when we initiated the deer hunting study. Enpirical research can
hold surprises, as we shall see nonentarily. First, however, CBS nakes
rather promnent nention of the unpublished criticisnms of our goose study
analysis by Carson and Mtchell (1984). Let us digress, therefore, to
address their concerns.

Carson and Mtchell (hereafter CM) claim that two groups of hunters
included in our analysis should be elimnated because their responses are
invalid, or as CM put it, they were not genuinely participating in the
studi es. They show that when these "nonparticipants" are elimnated from
the analysis, the estimted values provided by the CVM and the sinulated
market are statistically the sane. W disagree with the assunptions
underlying their reanalysis, and argue that our original estimates are
correct.

First, in the cash market only, CM elimnate the 15 hunters who neither
cashed the check nor returned it, refusing the offer. W classified these
hunters as refusals to sell, while CMclaimthey are nonparticipants. Since
each hunter had already received his/her pernmit, and since the permt would
not be invalidated unless they cashed the check, it is highly likely that
nmost of these "nonparticipants” sinply took the easy way of refusing, that
is, destroying the check. Further, Hanemann's (1983) analysis found no
effects of a nonresponse dummy variable on the estimated cumulative density
function for acceptance.

The second group of "nonparticipants" elimnated from CMs analysis are
a proportion of those who refused to sell at anounts above a particul ar
truncation point. They specify the appropriate point as that "beyond which
no further sustained (statistically) significant increase in the acceptance
rate occurs.” Therefore, they elimnated fromthe cash market analysis
those respondents who refused to sell at $75, $100, $150 and $200 (i.e., ten
percent of the total) and fromthe hypothetical market analysis those who
refuse to sell at $50 and above (over 50 percent of respondents!). They
suggest that these respondents are not genuinely participating in the study,
but are "protesting" the study or the idea of selling goose permts in an
opFn market by refusing to sell at a price well above their true permt
val ue.

On the face of it, we find it inplausible that many hunters woul d
forego $75, $100, $150, or $200 for the privilege of expressing such an
opinion unless the goose permt itself were very close to the amount of fered
(and refused). The fact that the refusal rate levels off between $50 and
$200 sinply indicates that most of the people who did not sell for $75 woul d
not sell for $100 to $200 either. These hunters are those who place a high
val ue on opportunities to hunt at Horicon, and it would take perhaps nuch
more than $200 to buy their permits. CMs analysis assumes that this
mnority group of high-value hunters does not exist, and/or that their
val ues shoul d not be included in an estimte of "public" values. Had we been
able to offer larger amounts, $500, $1000 and so on, we night have found the
poi nt at which the last of these high-value hunters would give up the
permt, but it would certainly be greater than $200, and our estimte of $63
Is therefore a conservative one (as noted by Hanneman).

Detailed analyses of several attitudinal variables provide further
support for our hypothesis and refute CMs hypothesis of "protest."”
Attitudes toward val uation research and attitudes toward paying for hunting
privileges were not related to WA, when the dollar amount of the offer
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was contol led. Further, hunting conmtnent did have a direct effect on
refusal to sell, controlling for dollar anmount, in both the simlated and
cash markets.

In sum we disagree with CBS s statenment that "Carson and Mtchel
denmonstrate, using Bishop and Heberlein data, the lack of significant
difference between hypothetical and 'actual' payments" (p. 108); however,
we will await the publication of Carson and Mtchell's coment to make a
nmore conprehensive response

4. Deer Study Design

Qur reasons for developing a second sinulated market experinent
extended far beyond nere replication of the goose study results. The goose
study did not include sinulated market evidence on wllingness-to-pay, Yyet
researchers have been more interested in wllingness-to-pay measures than in
measures of wllingness-to-accept. Qur valuation mechanismin the goose
study (take-it-or-leave-it offers) was rather unorthodox. Mst past CVM
studi es have used bidding ganmes or open-ended val uation questions. As CBS
point out, nany researchers prefer bidding games because they feel that the
bi ddi ng process encourages nore carefully reasoned consideration of
respondent s’ maxi num val ues. Wth respect to the goose study, one has to
wonder how bidding would have affected both the sinulated market and CVM
results In a broader perspective, we also wanted to determ ne whether the
| arge differences between WP and WA docunented consistently in CVM
studies, carry over to treatnments involving actual cash transactions

To address these issues, we conducted a study of the value of deer
hunting at Sandhill WIldlife Denonstration Area in Wod County, Wsconsin.
This is a 12-square mle wildlife research area with a deer-proof fence
around the perimeter. Recent research on deer has enphasi zed managenent for
trophy bucks. In order to maintain the deer population wthin habitat
limts and satisfy nultiple-use goals for the area, a deer hunt has been
permtted over the past several years. During the past three years, hunters
were allowed to take one deer of either sex using their regular Wsconsin
deer hunting license, In addition to that |icense, each Sandhill hunter
had to be the winner of a lottery. For the 1983 hunt, which took place on
Novermber 12, 150 permts were issued for alnost 6,000 applications

For purposes of the -experinment, the 150 successful applicants (i.e.,
lottery winners) were divided into two groups of equal size. The first
group was told that we intended to purchase four Sandhill permts from
those who bid the |owest anounts in a seal ed-bid auction. Each successfu
bi dder woul d be paid his/her bid and would not be able to hunt at Sandhill
in 1983. The other group of 75 successful applicants received contingent
val uation surveys with parallel wording

A random sanple of 600 individuals was drawn from the pool of
unsuccessful applicants. Half of these individuals were involved in actua
auctions to buy a total of four Sandhill hunting permts issued by the state
for research purposes. The other half were involved in conparably worded
contingent valuation auctions. Four different auction systens were used.
One-fourth of the participants were given the opportunity to sinplﬁ submt a
sealed bid. Their initial bid was the bid that was entered into the
auction. A second auction which we will term Bidding Gane 1, involved an
initial sealed bid. However, these individuals were later contacted by
tel ephone and allowed to raise or lower their bids in a bidding game format.
The third auction nechanism involved an initial contact by mail which
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included a fixed initial bid chosen at random between $1 and $500.
Respondents coul d respond positively or negatively to this initial bid and
it served as the starting point for bidding ganes conducted during |ater

tel ephone interviews. This will be designated as Bidding Game 2. The
fourth auction mechani sminvol ved seal ed bids. However, in this case
respondents were assured that if their bid was of the four highest bids
they would not be required to pay their full bid, but a |esser ambunt equa
to the fifth highest bid across all the auctions. Thus, this treatment was
like the Vickery auction discussed by CBS, except that it was a "fifth
price" auction rather than a second price auction. The econom c incentives
are the same as in the Vickery format, with expected utility theory
indicating that hunters would bid their full conpensating surplus in such a
situation. Al study subjects were surveyed by mail after the bidding was
completed and all were paid $5 for tinely participation, including return of
the questionnaire.

5. Prelimnary Results.

A total of 683 hunters (91% participated fully in the auction. Actua
cash bids to accept conpensation ranged from $25 to $1,000,000. The
$1, 000,000 bid was interpreted as a response of "not for sale" and del eted
fromthe analysis that follows. The next highest bid was $20,000. Accepted
bids were $25, $62, and two bids of $72. Hypothetical bids to accept
conpensation ranged from $0 to $20,001. WP cash bids to buy a perm't
ranged from $0 to $200, with accepted bids being $200, $177, $152, and
$150. Only the $152 bid came fromthe Fifth Price Auction and this person
actual ly paid $142.

Consi derable further analysis remains to be done on the results of this
experiment. Bid functions have not been estimated for exanple, so we Can
not yet say whether conmtnent to hunting, incone, and other variables
played a systematic role in determning bids. Qur TCMwork is only now
getting underway. Still, the prelimnary results do suggest some tentative
concl usi ons.

Table 9.2 shows neans and other statistics for the willingness-to-accept-
conpensation side of the experiment. The nean cash offer of $1,184 was not
significantly different fromthe C/M mean bid of $833. The estimated
standard deviation of the bids was quite |arge.
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Table 9.2

WIlingness to Accept Conpensation For
Sandhi || Deer Hunting Permts

St andard
Mean Medi an Mbde Devi ati on N
Cash Ofers a 1184 * 550 1000 2475 70
Hypothetical Ofers 833 * 102 100 2755 70

a $1,000,000 cash bid excluded as an outlier

Indi cates that nean of cash offers and mean of hypothetical offers not
statistically significant at the .05 |evel

For willingness-to-pay, our prelimnary results are given in Table 9.3

Cash offers averaged between $19 and $25 in the different auction formats
and the null hypothesis that these means were equal could not be rejected
at the .10 level. Mean hypothetical bids varied between $31 and $44 and
there were also no significant differences anong the auction formats
Conparisons of cash and hypothetical bids within auction formats shows that
the hypothetical bids are significantly different at the .10 level in three
out of the four cases. In all four cases the nean hypothetical bids were
| arger.

Next consider the effects of bidding. The format designated as Bidding
Gane 2 in Table 9.3 nost closely parallels the traditional CVM bidding gane
Respondents here, it wll be recalled, answered yes or no by mail to a
starting bid. Then, bidding by telephone followed using the starting bid at
the outset. Table 9.3 reports the mean final bids, which are amazingly close
to those fromthe other treatments. The tel ephone bidding process did not
produce significantly higher or lower results than the Sealed Bid Auction,
the Fifth-Price Auction, or Bidding Game 1. This was true whether the
conparison was across hypothetical or cash auctions
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Table 9.3

W lingness To Pay For Sandhill
Deer Hunting Permits.

St andar d No. of

Auction Format Mean Medi an Mbde Devi ati on Cbservations
Seal ed Bids:
Cash . $24 $15 $5 $35 68
Hypot het i cal $32 $11 $10 $64 71
Bidding ™~ * °
Cash _ $19 * $10 $5 $23 65
Hypot het i cal $43 $21 $0 $58 62
Bi ddi ng Game 2 b
Cash $24 $15 $0 $30 68
Hypot het i cal $43 $20 $0 $69 69
Fifth Price
Cash . $25 * $20 $10 $30 69
Hypot het i cal $42 $21 $10 $70 70

a Respondents set initial bids.
b Initial bids chosen at random

* Indicates hypothesis that nean cash bid equal ed mean hypot hetical bid
for these auction formats was rejected at the .10 |evel

In Bidding Gane 1, the respondents were asked to submt seal ed bids by
mail. If they read the "fine print" carefully, they would have seen that
the possibility of l[ater changing the bid was kept open, but this
possibility was not enphasized in order to get valid sealed bids, yet make
the contracts for cash offers legally binding. No mention was nade of |ater
t el ephone bi dding or any other nechanism for changing the bids. The initia
bi ds averaged $14 and $25 for the cash and hypothetical groups respectively.
Tel ephone bi ddi ng caused 42% of the cash bids to increase. The final bids
averaged across the entire subsanple increased by $5 to reach the $19 fina
bid reported in Table 9.3. For the hypothetical sanmple, the nmean final bid
was $43, an increase of $18. O the 62 people we were able to recontact,
52% increased their bids. Conparing the nean increases showed that people
tended to increase their bids nore in the contingent auction than in the
actual cash auction, with the difference being significant at the .01 |evel.

By way of summary, prelimnary results fromthe deer experiment seemto
point to four conclusions:
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1) The large differences between WIP and WIA conpensation so often
observed in CWM studies carry over to transactions involving real noney and
real recreational opportunities. In our contingent auctions, WP averaged
$40 across all auction formats conbined, while WA averaged $833. Wen
real noney and real permts were involved the difference was slightly larger
at $23 versus $1,184. This latter result is consistent with findings of
Knetsch and Sinden (forthconm ng). Large differences between WP and
WA are not sinply a phenomenon of CWM

2) WIP was significantly higher in the contingent auctions than in the
cash markets. W suspected a tendency to bid higher in the cash auction
nmeasure of WA, but the difference was not statistically significant in this
data set. W will return to this point nmonentarily.

3) Bidding did not seemto nake nuch difference. People in Bidding
Cane 1 did tend to raise their offer anounts and the tendency was stronger
for the hypothetical bids. Those tendencies, however, did not produce
changes that were large relative to variations in nean bids due to
intersanmple differences. Bidding Cane 2, which closely parallels
traditional bidding games used in CVM studies, produced results nearly
identical to other auction formats

4) As one mght expect, based on the literature on experinenta
auctions cited by CBS, the Fifth-Price Auction did not produce the
significantly larger bids that theory would |ead one to expect. Vickrey
auctions seemto be of questionable value in CVM studies, a point that we
w |l discuss further in our evaluation of CBS in Section Il below.

6. Deer Study Interpretation And Plan For Further Research.

These results contradict what we expected based on the goose study. As
noted above, we expected CVM estimates of WA to be nuch larger than cash
experiment estimates. |f anything, the WIA results tend in the opposite
direction and the difference is not statistically significant. Wile our
evi dence was not as strong, we thought that a good case existed for arguing
that CVMestimtes of WIP tend to be underestimates of true WIP. The deer
study had hypothetical WP offers significantly higher than conparable
results based on cash offers. How are these differences to be explained?

O course, a larger nunber of hypotheses could be stated to try
to explain these differences. As our analysis continues, and particularly
as we estimate bid functions, additional possible explanations may becone
apparent. At this witing, our best guess is that a large part of the
difference between the goose study and deer study results are attributable
to the added uncertainty present in the deer study.

The goose study respondents made their decisions under relative
certainty. If they accepted our fixed, predetermned offer they received
the anount of money offered. If they rejected the offer, they maintained
the opportunity to hunt a goose.

The problem for our deer hunters was nore conplicated. The effect O
bi dding on the cash position and hunting opportunities of any given
respondent depended on how much she or he bid and the bids of all other
auction participants. The bidding behavior of others, particularlTy given
the absence of any information from past auctions, nust have been very
uncertain. As CBS point out in some detail, people do not seemto react
to uncertainty in ways that are consistent with what utility theory would
| ead us to expect. Theory would lead us to expect very simlar behavior in
sinmul ated markets involving fixed take-it-or-leave-it offers and sinul ated
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markets involving various bidding frameworks, particularly the

Fifth-Price Auction. However, respondents have reacted to the added
uncertainty inherent in bidding against others in ways that led to very
different results. W suspect that people tended to adopt a "heuristic"
which led them to behave very conservatively in response to the uncertainty
about other's bids.

Consi der the cash auction where we offered to buy four permts fromthe
| owest bidders. Participants in this auction had won the lottery with odds
of 0.025:1 (150 winners out of 6,000 applicants). They were then asked to
state the mnimum anounts they woul d accept. People may have figured that
by stating a high bid they increased the risk of losing the auction, but then
they could always go hunting. If a high bid was stated, but other bids were
even higher, the bidder would [ose the hunting opportunity but receive a
relatively large anount of noney. Making a relatively low bid inproved the
chances of winning, but winning the auction would entail loss of the hunting
opportunity and the nonetary gain would be small. W suspect that this sort
of logic tended to lead our study participants to state relatively large bids
in the cash auction to estimate WA, bids in excess of their true conpensating
surplus. The sane rationale could have been active in the CVM treatnent,
but naturally woul d have been | ess powerful because study subjects knew
that they could go hunting regardl ess of how they responded.

On the WIP side, this sanme conservati smwould work in reverse. Consider
the point of view of a hunter drawn to participate in the cash auction.

If he or she bid a relatively low anount, then the result would probably be

| oss of the auction, but there was sone chance that others would bid even

| ower amounts, thus making the person in question a winner. In this way,

our auction provided a small chance of a real bargain for those who bid
relatively small amounts. Certainly bidding higher would inprove the chances
of winning, but nmore of the potential conpensating surplus will be lost due to
t he hi gher cash payment required. People may have had a tendency to bid toward
the | ower side of their conpensating surplus. W hoped that the Fifth-Price
Auction woul d reduce this tendency, but apparently uncertainty was the
overriding consideration. In the CVM auctions, hunters knew that they woul d
not have the opportunity to hunt regardless of their answers and tended to
react by bidding higher than they would have in the cash auction.

This scenario, though plausible, is only speculative at this stage.

More definite conclusions nust await further research. The 1983 Sandhi |
study involved only four permts because of |egal constraints that are no

| onger binding. For the 1984 hunt, we can deal in any number of permts

so long as the requisite nunber of hunters to meet biol ogical objectives

is present. This will make it possible to construct a 1984 study I|ike

the goose study. Sinmulated market participants on both the WIP and the
WA sides will receive opportunities to buy and sell, respectively, pernits
at predetermned prices. This will nmake uncertainty about other bids
irrelevant. Qur guess is that CVWM WIP will tend to increase slightly and
that CVM WA conpensation ny fall a bit. Mre inportantly, we hypothesize
that this new format will have a large upward effect on simulated market WP

and a large downward effect on simulated market WTA. Using SMto synbolize
"simul ated market" our hypothesis is that:

CVYM WIP < SM WIP < SM WA < CVM WA

However, we expect large differences between SM WIP and SM WIA to remnain.
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Having thus stated what we have |earned about CVM from our own research
let us return to CBS for sone inplications.
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B. | MPLI CATI ONS FOR CBS

CBS have provided a great deal of food for thought in the first part of
this book. Mich is said to which we can readily agree. Rather than dwel |
on these points of agreenent, we will focus in on areas where we disagree or
at least think nore should be said. The evaluation of CBS will be organized
around a series of rhetorical questions in the hope of focusing attention on
maj or issues.

1. Is Contingent Valuation Biased?

CBS nake many good points in this regard, but even after reading them
carefully, we are not quite sure where they stand on the question of bias.

Wiat is meant by bias here? CBS suggest (p. 13) that "narket prices
are appropriate neasures of the '"benefits' (social welfare) of concern in
cost-benefit assessments and, therefore, represent a standard for accuracy,
or "appropriateness', against which CVM neasures are to be conpared”. Wile
we will raise some questions later regarding specific interpretations of
this statenent in the context of WA, the basic principle is clear: CVM
values are accurate to the extent that they approximte values that woul d
obtain in a well-functioning market.

This is why we believe that our experinental results are powerful.
Al'though -- as noted above -- our simulated markets for hunting permts |ack
some of the characteristics of real markets, they should provide
consi derabl e information about how conparisons with real markets would come
out. Furthernore, the conparisons are being conducted under rather idea
conditions. Hunting permts are not a public good, since the excludability
condition for private goods is fulfilled. Furthernore, the conmmodities
-- goose hunting or deer hunting opportunities -- are well-known to the
study subjects. Vehicle bias should not be a problem since both the
hypot heti cal and cash transactions enployed the sanme vehicles. Al study
subj ects, whether in the real or hypothetical markets, had the same
information. The only difference in the treatnments was that part of the
transactions involved hypothetical payments and recreational opportunities
and part invovled real payments. Cearly if contingent valuation is capable
of giving unbiased estimates of real values, it should have done so here

The results, however, indicate bias. People were nore willing to sel
their goose hunting permts for real dollars than they indicated they would
be in the contingent market. Prelimnary results fromthe deer study
indicate that in an auction framework, CVM will overestimate wllingness-to-
pay. On the WA side of the deer hunting auction, bids varied too widely to
sag for sure, but it appears that CYM may have erred slightly on the |ow
si de.

How woul d this bhias be classified within the system described by CBS?
Hypot hetical bias related to the lack of real transactions appears to be the
problem As we have said before, noney is a powerful stimulus and rea
money is nore powerful than hypothetical nmoney. In fairness to CBS, they
seemto be very explicit in recognizing this point. For exanple, citing us
and other studies, they point out (p. 107) that, "actual vs. hypothetica
paynent does result in different choices" (enphasis in original).

However, somehow this does not seemto be a mgjor point in their overal
argunent. In an earlier section of Part | (p. 29), they refer to

hypot heti cal bias as "one of the nost inportant unresolved issues for any
assessnent of the efficacy of CVW'. In their Executive Summary, they
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mention our result, but quickly point out that Carson and Mtchell cast
doubt on the conclusions. Simlar, though | ess specific, questions are
rai sed about Bohm's findings and those of Slovic and others. If one read
only the Executive Summary, one would come away with the inpression that
the jury is still out on this question. Wth the added evidence fromthe
deer study -- to which, admttedly, CBS did not have access, since it is
as yet unpublished -- we think the evidence for bias related to hypothetica
payment is rather convincing

Furthernmore, this source of bias lies at the crux of the matter. CVW'S
dom nant characteristic is the hypothetical character of the transactions
Starting point bias, information bias, vehicle bias, and biases relating to
perceptions and framng may well arise in circumstances that are |ess idea
than ours. However, even if these problens are solved to a satisfactory
approxi mation, bias due to hypothetical paynent will still be a threat.
Stated differently, no matter how closely the "Reference Qperating
Condi tions" (ROC) proposed by CBS in Chapter VI are met, hypothetical bias
will remain. In fact, it is hard to inagine any real world setting where
the ROC s would be nore closely met than in our experinents, except that we
measured only WA in the sinulated market for goose hunting permts
Hypot hetical bias deserves more explicit recognition by CBS outside of
Chapter V.

2. Do CBS Deal Adequately Wth Accuracy |ssues ?

To ask "What |s Accuracy?” In the context of nonmarket evaluation is
| ong overdue. Thus, CBS have produced much that is thought-provoking and we
hope that they and others will pursue this topic with diligence. However,
we have sone serious reservations about the specifics of their accuracy
assessnment. It may be necessary to accept accuracy no better than 50
percent in estimtes fromC/W™ TCM HPM and market data, but CBS s argunents
for such a limt are hardly convincing.

CBS claim (p. 190) that, "The range of possible error for the CVM
derived solely frompotential biases is easy to establish". They then cite
Rowe et al. (1980) as showing that the sum of starting point, vehicle and
information bias can be as large as 40 percent. They also cite Schul ze et
al. (1983) as showi ng that payment cards may produce results as much as 40
percent lower than iterative bidding. Applying these percentages |eads CBS
to conclude (p. 191) that "CYMis not likely to be nore accurate than
+50 percent of the measured value" (enphasis in original).

Surely such a wide range of error need not be accepted. Rowe et al.
are not using the term'bias” in its strict sense of deviations fromthe
"true" value. Instead, they showed that varying starting point, vehicle,
and information can cause final bids to vary greatly. CBS argue (and we add
our support below) that experinmental techniques should be very hel pful
in reducing such variation by indicating which CVM techni ques cone closest
to approxi mating true values. Surely nmany of the sources of error found by
Rowe et al. can be reduced or elimnated through experinmental studies.

As for the results of iterative bidding found in Schul ze et al. (1983),
either iterative bidding helps bring people closer to their true values or
it does not. Experinentation should be able to produce strong evi dence one
way or the other. Thus, the studies cited by CBS are not indicative of the
magni tude of errors that are inevitably present in CYMand that nust be
accepted in setting error bounds

Simlar problens may exist in CBS s assessnent of the errors in value

164




estimates from narket information. Unfortunately, the paper they draw on
(Coursey and Nyquist, 1983) is unpublished and therefore unavailable to us
VW were unable to follow the argument as described by CBS

Thus, we woul d question whether CBS assessment of bounds for CVM
estimates and narket demand anal yses are neaningful. This is not to say
that the bounds are necessarily less than or greater than 50 percent. Mre
research is needed to inplement the specifics of CBS's sound overall ideas
about accuracy.

Furthermore, an inportant concept is mssing from CBS s exposition on
scientific accuracy. This is the concept of "calibration". Wen a new
method of scientific measurement is developed it is often necessary to
calibrate it against old methods. It may prove feasible through
experinmental studies to calibrate CVM nethods that can then be used in the
field to arrive at nmore accurate val ues. Thus, establishing error bounds on
existing CVM techniques is a worthwhile goal, but reducing those bounds
through calibration should be the I[ong-run goal

3. Does Iterative Bidding |nprove Accuracy?

CBS give a rather strong endorsement to Iterative bidding. They
repeatedly enphasize that this procedure emulates "market-Iike" processes,
hel pi ng respondents to "research their preferences". Aso, the experinenta
literature is cited (see, for exanple, p. 83) to show that in auctions
people may require several rounds of bidding before they learn their optim
strategies. Iterative bidding allegedly provides a substitute for this
| earning process.

Consi der abl e evidence can be nustered to the contrary. The evidence is
not strong enough to reach categorical conclusions yet, but there are
substantial indications that iterative bidding biases CVM results

CBS (pp. 59-66) review a great many studies that have attenpted to test
for starting point bias in traditional bidding games. Some found an upward
bias, while several others did not. W would submt that all of these
studies provided relatively weak evidence because they involved only two, or
at nost three, starting bids. Furthermore, sonetimes the range of Starting
bids was too small to pick up starting point bias.

To further examne the question, menbers of our research team have
recently analyzed data fromthree studies enploying bidding games. These
include a CVM study of the value of scenic beauty along the Lower Wsconsin
River (see also Boyle and Bishop, 1984); the deer hunting permt study,
Bidding Gane 2 as reported above, and a study of the value of sport diving
around of fshore petrol eum structures (Thonpson and Roberts, 1983). In the
first two studies starting bids were random zed across a range of values
that were deened ex ante to be plausible. In the Thonpson and Roberts
study, six alternafive starting bids were used ranging from $20 to $400 for
a year of diving.

To test for starting point bias, we hypothesized a linear relationship
of the following form

BF=a+bBS+e

where BF is the final bid, BSis the starting bid, a and b are constants
and e is a random di sturbance term The equation was estimted for four
different sources of data: (1) the Wsconsin river contingent valuation
results; (2) the deer study results from contingent bidding; (3) the
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deer study results from cash bidding, and (4) the Thonpson and Roberts
study. The results are reported in Boyle, Bishop and Wlsh (1984). The
estimate of b was positive and significantly different fromzero at the 0.01
level for all three CVM data sets. The estimate for b was negative and
not significantly different fromzero at the 0.10 level for the cash
bidding for deer permts. W would interpret this as evidence for the
hypothesis that the starting bid has a significant positive influence on
final bids in contingent markets. Furthernore, this phenonenon does not
seem to be present once real noney becomes invol ved

By way of a caveat, we should say that these results are new.
Di scussions are already underway with Al an Randall about their validity.
Randal | woul d argue that perhaps our range of starting bids included sone
that were too far renoved from nost people's final bids. He suspects that
when the bidding process starts at such high levels people tend to become
tired of and bored with the bidding process. They then termnate the
bi dding by accepting bids which are higher than their true values sinply to
be done wth the process. This may or may not be a problemin our approach.
Further analysis and perhaps additional research will be needed to test this
and possibly other concerns. In the meantine, we are taking a rather dim
view of traditional bidding ganes

The solution proposed by CBS is to let the respondents state their
initial bids, perhaps with the aid of a payment card. Wether payment cards
introduce a starting point bias of their own remains an issue for future
research. The alternative is sinply to let the respondent state an opening
bid without the pronpting of a paynent card. This is Iike our Bidding
Ganme 1. There, it will be recalled, respondents often did increase their
bids both in the contingent and cash auctions. However, the increase in the
mean bid was statistically significantly larger for the contingent auction.
Stated differently, the process of iterative bidding in the contingent auction.
caused people to bid noney that they would not bid if the noney was real
One study is obviously not definitive, but our evidence is contrary to the
argument by CBS and others that bidding helps people research their
preferences. W would think that it tends to encourage themto exaggerate
their wllingness-to-pay.

As a final note, the reader may wonder why all this is necessary, since
final nean bids from Bidding Games 1 and 2 in the deer study were not
significantly different than the results of the other mechanisns. Assum ng
that this result is replicated in later studies, it does raise additiona
questions about the efficacy of bidding ganes. Bidding rules out nai
surveys and thus forces the use of nore costly telephone and persona
interviews. The ultimte conclusion may be that iterative bidding is not
worth the trouble and expense.

4. Are Experinental Approaches The Key To Assessing And |nproving CVM?

W agree that experinental approaches have great promi se here. The
experiment by Coursey, Schulze and Hovis (1983) (hereafter CSH), described
in detail by CBS, is among the most interesting work done on since its
inception and illustrates well the potential usefulness of |aboratory
experiments. W hope that it will soon be one of many such studies. In
this, we are in agreement with CBS.

Neverthel ess, one has to wonder whether CBS are a bit one-sided in
their enphasis on the virtues of |aboratory experiments. Field
experiments have a long established role in many disciplines, yet CBS

166



repeatedly inply that anything done outside the laboratory is second-rate
science (see, for exanple, the discussion on pp. 85-86). In fact, our work
does not warrant mention in their chapter on experinental economcs,
presumably because it was done entirely outside the laboratory. This is a
very unfortunate precedent to set in this new area of economc research
because it may divert attention from pronmising field experinents

Perhaps research in aquatic biology will illustrate the need for
conbi ning |aboratory and field experiments. University of Wsconsin
l'imol ogi sts have built a dike across the center of a lake in the northern
part of the state. One side of the lake is to be acidified while the other
will act as a control. Despite a long tradition of |aboratory experinents
and dozens of laboratory studies on the effects of acidity on aquatic
organi sms, many questions remain about what happens in natural ecosystens
when pHis lowered froman external source. Such natural habitats can only
be sinulated to a limted extent and lab results are suspect because
aquariums remain relatively artificial

Does a simlar problemexist for |aboratory work on CVM? The virtue of
the |aboratory, as CBS enphasize, is a high degree of control. Wat they
fail to bring out is that such control is Pained.by creating conditions that
are highly sinplified and highly artificial. Afish in the laboratory is
still a fish, but the aquariumis not a wild habitat. Likew se, a human
being in an econonic |aboratory experiment is an econonmic actor, but the
| aboratory situation is sinplified and artificial. The result is that
without field research there will always be questions about the
applicability of results to the real world.

Consi der again the CSH study. Again, our purpose is not to detract
fromtheir potentially very valuable contribution. Also, let us explicitly
state that all we have for docunentation is CBS sunmary. W have not yet
been able to acquire the papers that CBS cite. Nevertheless, CSHw Il help
illustrate the limtations of |aboratory experinents.

Suppose that a study of the economc |osses due to air pollution in an
eastern city is being planned. How nuch help would the HCS results provide?
Coul d one generalize frombad tasting liquids to reduced visibility? The
"comodity" in the CSH experiment was quite sinple, while air pollution is
conpl ex, involving visibility, physical disconfort to eyes and the
respiratory system damage to public and private assets, and long-run
health effects. Is behavior involving sinple environmental "bads" in the
| aborat ory necessarily indicative of behavior involving conplex
environnental bads in the real world? CBS do not describe the
soci oeconom ¢ characteristics of the subjects in the CSH experinent, but
presunmably they would not be typical of a cross section of the popul ation
of the city in the air pollution study. Can we generalize from the
| aboratory subjects to the population in the applied study? The
artificiality of the laboratory is also present in the way noney enters in

Presumably -- although again CBS are unclear -- the CSH subjects were
given some noney to start with, at |least those on the WIP side. Is it
known what effects this had and whether people would behave differently in
spending noney out of their regular incones?

Two points follow First, in setting the agenda for future research
field experinents should go hand in hand with |aboratory experinents
Second, all research results should be interpreted with care and |aboratory

results are no exception. Consider, for exanple, the use of HCS results to
further discredit contingent WA
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5. Should WIlingness To Accept Be Abandoned In CVM Applications?

WA has been a continual enbarrassment to practitioners of CVM
Persistent, large differences between WP and WA have seenmed at odds with
theory and WA values often seemed, in the eyes of the econom c researchers
at least, to be unrealistically large. Many studies have not even bot hered
to estimate WIA. Now CBS woul d use the results of the CSH experinent to
drive a final nail in the coffin. Such a burial seens premature.

The deer-hunting study indicates that l|arge differences between
contingent WA and contingent WIP are at |east somewhat indicative of how
peopl e woul d behave if real money was involved. Further evidence is
provi ded by CSH There, the large differences persisted through at |east
four iterations of the actual cash auctions. Only after sone unspecified --
at least by CBS -- nunber of trials did WA collapse.

Qbj ections to drawi ng general conclusions from this result cone
quickly to mnd. Surely the argunents of the preceding section regarding
differences between l|aboratory and real world conditions caution against
automatically assumng that WIA will collapse under all conditions where
CW is applied. Furthernore, it should be noted that the CSH result was
unexpected and somewhat nysterious. Assune that theory is correct in
predicting that, for any individual, WA and WIP will be equal, once
equilibriumis achieved, except for the incone effect. Assune also that
CBS are correct in arguing that large observed differences between WP and
WA during initial iterations of sinulated narkets and in CVM studies,
reflect only the need of respondents to learn nore about the market and
their optimal strategy. Wuldn't learning be equally necessary for WP?
Wul dn't one expect a priori to see WIP and WA converge in the mddle,
rather than convergence being solely the result of the collapse of WA to
roughly one-fourth of its mean value in early iterations?

Questions therefore arise about whether the CSH results reflect sone
basi c econom ¢ Frinciple with broad ramfications for all CVM studies or
whether they only reflect something about the [aboratory environment created
by CSH. One can inagine, for exanple, high bidders seeing their |ow bidding
conpetitors repeatedly drinking the SOA and making $10 or so. As the time
in the [ab comes to an end, such high bidders mght reason that if they are
going to make any noney from the experiment they nust underbid the
conmpetitor before the experinent ends. CBS do not provide enough
information to even begin to judge whether such an "end-point bias" was
operative. For example, did WA taper off over several trials or collapse
suddenly toward the end? How many trials on average were required? Were
the lower values of WA stable over several iterations after collapse or
were they a transitory phenonmenon? The CSH experinent is brinmng with
titillating possibilities for further research, but --- unless the papers
are a great deal nore persuasive than CBS -- it is hardly grounds for
deciding to do away with WA in all contingent valuation studies everywhere

In fact, one mght argue that recent research is grounds for nore
WA research. From a theoretical standpoint, WA is no nore and no [ess to
be preferred as a welfare neasure than WIP. So |ong as one could appeal to
WITig (1976) and Randall and Stall (1980) to say that the two neasures
were equal except for a probably small incone effect, their joint existence
was not a great concern. However, CSH and both of our experinents show
that, at least during initial iterations, the differences are likely to be
| arge, even though real noney is involved. This phenomenon may have
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important ramfications for welfare measurenent.

Use our deer pernmits as an exanple. Assune for the sake of argunent
that the cash auction WIP and WA val ues of $23 and $1, 184 respectively, are
"true" first-iteration values and that the problems of uncertainty alluded
to in our discussion of the study do not exist. If the collapse of WA,
which CSH results lead us to expect, turns out to be a general principle, we
woul d expect the WIA for deer permits to approach $23 eventual ly. However
for the 1983 hunt, the study subjects told us that, on average, it would
take $1,184 to conpensate them |f the 1983 hunt had been cancelled and it
was somehow det erm ned WA was the appropriate wel fare neasure, surely the
average | oss would be $1,184 per permt, and not $23. Admittedly, if it
were inpossible to neasure WA, then that woul d make it inpractical to use
it as a welfare nmeasure regardless of its theoretical niceties. However
in both of our experinents and in CSH CVM worked about as well or perhaps
better in estimating first -iteration WTA as in neasuring WIP. Only in the
long run is it necessary to worry about whether CVWM is grossly
overestimting WIA. In the short run, CVMestinmates of WA may wel |l be
relevant to policy and as capable of neasurement as WP,

6. WIIl The Application & Vickrey Auctions Inprove The Accuracy O CVM?

Among the many themes devel oped by CBS, the advocacy of Vickrey or
second-price auctions as a nethod to be enployed in CVM studi es stands Qut
as a dramatic departure from past thinking. Have CBS di scovered a val uable
new tool ? W woul d rather think they have introduced a red herring.

The theoretical reason for needing a Vickrey format in actual Seal ed-
bid auctions is quite clear and convincing. The quote from Vickrey hinself
given by CBS on p. 89 makes the point well. Consider a situation where two
men, A and B, are bidding for a single unit of a good. Assune that there is
no collusion and that a first-price, sealed-bid auction is to be conducted.
Suppose that CS(o) would be A s conpensating surplus from consumng the
good if he could get it for free. Let PA be his bid and PB be B's
bid. Looking at the problemfrom A s point of view, he will not bid nore
than CS(o) since this would inply a welfare loss if he wins the auction.
Thus, PA < CS(o) must hold. Setting PA equal to CS(0) is not a
particularly desirable strategy either. If Awns (i.e., PA= CS(o) > PB)
then Awill have to pay his full potential conpensating surplus and
be no better off. On the other hand, if PAis set sufficiently |ow that
CS(0) > PA > PB then A can realize sone net consumer surplus equal to
CS(o) mnus PA and be better off for entering the auction. On the other
hand, if the outcome is CS(o) > PB > PAthen Awll [ose out and w sh he
had bid more. This is what A must balance in setting PA. He will tend to
bid less than CS(0) to increase the gap between CS(0) and PA but he will
also try to bid enough so that PA > PB. The exact bid will depend on
his probability density function on PB. Still, the end result is a
tendency to bid less than CS(o).

A Vickrey auction sinplifies the problem greatly. The optimal Strategy
will be to set PA = CS(o) If Awns (i.e., PA> PB), he pays only
PB and realizes a net gain of CS(o) mnus PB. If A loses, PB > CS(o0),
so that Ais no worse off. Thus, in a Vickrey auction, there is indeed an
incentive to bid one's full WP

Note, however, that this is very different fromwhat is done in a
traditional CVM study. The hypothetical market in such studies does not
ordinarily place subjects in a situation of bidding against each other for a
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limted number of units of the anenity in question. Rather, the problemis
sinplified to one of determning at what price one would drop out of the
market. In a way, this is nmore like an English auction where various
participants drop out as they reach their respective maxi mum WIP's. In an
English auction, as CBS point out, all people except the wi nner have an
incentive to express bids up to their maxi ma. Thus, previous CVM studies
have not failed to elicit maxi mum WIP sinply by neglecting to have
participants assune that they would actually pay the next |owest bid.

O course, one could try to argue that it would be preferable in future
CW studies to have people assume they are bidding against others in a
second-price auction for a limted supply of the environnmental anenity in
question. This would be theoretically as acceptable as the traditiona
approach, but not theoretically superior. Furthermore, the theoretica
argunent that people will reveal full WP in a second-price auction depends
critically on the assunption of expected utility maximzation. It would
hardly seem desirable to introduce uncertainty about what others wll bid
into CVM studies, given people's well-documented tendencies to behave in
counter-theoretical ways under uncertainty. Al so, since people are not
famliar with second-price auctions, nmuch nore care would need to be
exercised in designing survey instruments and even then there is risk of
confusion. And, as CBS point out, several iterations may be required before
respondents |learn how to capitalize on the second-price format. It is not
clear to us how one would structure the survey to provide a hypothetica
situation conducive to |learning what one would learn by actually winning and
| osing such auctions. Merely playing an iterative bidding gane for a few
mnutes with an interviewer would not be nuch of a substitute for such
experiences and could introduce additional problems. Repeated visits with
reports of hypothetical auction results as proposed by CBS (pp. 98-101)
sounds fine in theory but would be expensive, mght cause respondent
exhaustion, and woul d increase nonresponse problens as people becane
difficult to recontact. Wthout some way to encourage |earning, the deer
study indicates that a Vickrey format will not produce results significantly
different fromtraditional results. Thus, the Vickrey franmework woul d
introduce additional uncertainty, respondent confusion, expense and
conplications into CYM applications with gains that are dubious

Simlar questions could be raised about the other departure from
traditional CVM techniques suggested by CBS, the "tatonnement process”
(pp. 100-101). Here, bidding and voting in successive iterations would
occur until unanimty about paynent and pollution allocation is achieved.
Such tatonnenent processes would allegedly "out performt (p. 101) nore
traditional procedures. To sustain this argunent, however, at |east two
assunptions nust hold. In traditional CVM applications to comodities with
true public good characteristics (e.g., visibility), normal procedures in
essence ask respondents to pretend that the comodity is a private good.
Thus, for the procedures advocated by CBS to be necessary, it must first be
assumed that study subjects are unable or unwilling to inmagine the comodity
as a private good. This assunption seens doubtful given the lack of
evi dence of free riding described by CBS, Even if the first assunption does
hol d, one woul d al so have to assume that going through a hypothetica
G ove-Ledyard procedure would cause respondents to reveal their true
preferences and values. |f, contrary to present evidence, they are already
free riding, why should they change in a hypothetical situation? The-
alternative of increased cost, increased confusion, and |ower response rates
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seems a nore likely result of attenpting such procedures

7. Is Attitude-Behavior Research Relevant to CVM Research?

Beginning with our first publication on the goose study (Bishop and
Heberlein, 1979) , we have attenpted to introduce economsts to the research
by social psychol ogists on attitudes and behavior. W argued that CVM
expressions of WP and WA are, in psychological terns, "attitudes", while
actually buying and selling things is "behavior". In questioning whether
contingent values are accurate, economsts are, in a sense, asking whether
attitudes (expressions of WP) correspond to behavior (how people woul d
behave if a real market was created). A mgjor result fromthe
attitude-behavior literature was introduced. In general, the relationship
between nmeasured attitudes and actual behavior varies greatly and in many
cases is quite low In the current context, this serves as a warning
agai nst assumng automatically that people actually wll pay or accept what
they say in a survey they will pay or accept.

VW certainly underestimated the barriers to interdisciplinary
communi cation. Qur proposal that econom sts consider the attitudes-behavior
literature has met with indifference or hostility. CBS are no exception.
Neverthel ess, we continue to believe that this material is relevant and that
econom sts are the losers for ignoring it. Allow us to attenpt to make our
case clearer.

An attitude is a mental state relating to some object. That is, a
person has an attitude about sonething. The object may be very general as
in the case of environmental attitudes or very specific as in one's
attitudes about one's spouse (Heberlein, 1981). Attitudes generally have
three related conponents. The "cognitive" conponent refers to
di spassionate facts and beliefs. For exanple, a person mght say that the
water in Lake X is clean. Second is the "affective" conmponent. Affects
have to do with the evaluative and enotional aspects of attitudes. A
person mght say "I like swmmng in clean |lakes." The third conponent is
"behavioral intentions." Continuing the exanple, a statenent of behaviora
intent mght be, "I plan to swmin Lake X this sumer". For the nost
part, responses to contingent valuation questions are, to the socia
psychol ogi st, statements of behavioral intention. In a WP question,
peopl e are saying that if a market existed for the amenity in question
their intention would be to pay certain stated amounts. No actual behavior
has taken place, but people have expressed an intention to behave in a
certain way.

As in any discipline, social psychologists adapt the term nology to
their own needs. In the present case, A zen and Fishbein (1977), as cited
by CBS, use the termattitude nmore narrowly to refer to the affective
conponent only and apply the term behavioral intention separately. Terms do
not really matter here, so long as confusion is avoided. The ideas are the
sane. Qur termnology is nore consistent with the bulk of the literature
and we will continue to use the termattitude in the broader, nore all-
enconpassi ng sense.

The left-hand side of Figure 9.1 illustrates the |inkages between the
three conponents of attitudes. In everyday |anguage, when we "think about"
sonething, the three conponents interact. For exanple, liking clean |akes
(an affective conponent) may, over tine, encourage us to gather infornation

about which l[akes are clean, building the cognitive conponent. The arrows
run both ways. For exanple, learning that Lake X is suffering from
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declining pH due to acid rain (a cognitive conponent), | night decide that |
only like clean |akes that are also unaffected by acid rain. M/ behaviora
intentions toward Lake X may change as a result.

Soci al psychol ogi sts draw a very basic distinction between attitudes
and behavior. This is depicted by the vertical double line in Figure 9.1.
To observe that Lake X is clean or to state that one likes swinmming is not
the same as actually going sw nmng. Even stating plans to go swinmmng is
not the same as actually doing so. Only when one actually gets in the water
is the link between attitudes toward Lake X and behavior with respect to Lake
X conpl eted. Behavior is sonething that can be observed in the real world.
Attitudes are not directly observable, but nust be inferred, usually from
survey responses.

These relationships were clear in the goose study. Recall how
commi tment came into the equations for both the hypothetical and cash
offers. Commtnent expressed how the subjects felt about goose hunting. An
el ement of behavior intention may also have been present in conmttment.

The cognitive conponent included new know edge in the formof a real or
hypot hetical offer fromthe University. Both commtnent and the amount of
the offer interacted to influence the econom ¢ behavioral intention (yes, |
woul d sell or no, | would not). However, the cognitive conponent was
different in the two treatments. In one case, the respondents knew the
offer was real while in the other they knew it was hypothetical. Thus,
there was a divergence between the behavioral intentions expressed in the
contingent market and behavior in the sinulated market. Mst probably they
didn't purposely mslead us, but the different cognitive conponents |ead
to a different set of interactions as they thought about the offers.

Commi tment tended to have nore influence for hypothetical offers; dollar
amounts had more influence for cash offers; and the result was a
substantial difference between behavioral intentions and behavior.

That attitudes do not always predict behavior should not be
surprising. Focusing attention on the box near the center of Figure 9.1
many factors affect attitude-behavior correspondence besides attitudes. An
interesting exanple can be drawn from the CSH experiment. Consider those
who at the outset said that they would require alnost $10 on average to
taste SOA, based on a verbal description. However, in Part Il they tasted
the stuff without being paid anything (at the margin) to do so. Here is a
sinple case where attitude ("I'd have to be paid $10 to taste the stuff-")
and behavior (tasting free) did not correspond. Ooviously, there was an
additional factor at work. They had signed up for and were presunably
being paid to participate in an experinent and behaved as they did because
tasting SOA was part of the experinent.

As noted already, one of our goals in introducing all this was to warn
econom sts that attitudes, including behavioral intentions, are not
necessarily the same as behavior. A second reason for |inking econom cs
and social psychology is becomng increasingly clear. The attitudes-
behavior work is a rich source of both theoretical and enpirica
insights of direct relevance to CVM studies. Let us attenpt to further
support this assertion.

Ve will illustrate application of attitude-behavior concepts by
referring to our own current research on acid rain. (Bishop and Heberlein
1984) Reductions of 50 percent in sul phur emssions from power plants east
of the Mssissippi may cost as much as $5 billion per year. This raises
questions about the magnitude of associated benefits. In the aquatics
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area, economsts can estimate the value of fishing losses in areas such as
the Adirondack Muntains. In fact, such studies are in progress. Both
econom sts and noneconomi sts are asking whether such use val ues al one
will fully capture the econonic |osses associated with acid rain. Thus,
our own work is focusing on the "non-use" or "intrinsic" values.

The termnology of intrinsic values has not been agreed upon by al
resource econom sts. In our thinking, intrinsic values fall into two broad
categories, option value and existence values. Option value is too conplex
to be dealt with in any detail here. It must suffice to say that option
value is a premum positive or negative, associated with uncertainty about
future use of the resource (Bishop, 1982; Gaham 1981; Smith, 1983;
Freeman, 1984). Existence values, on the other hand, have to do with val ues
that people would still hold even if use were constrained to zero. The
concept can be traced back to Krutilla's (1967) landmark article on
conservation econom cs. O her conceptual work appears in Krutilla and
Fi sher (1975), Mtchell and Carson (1981), Randall and Stoll (1983), and
Desvousges, Smith and MG vney (1983).

El sewhere, (Bishop and Heberlein, 1984) we have argued that existence
benefits for reductions in acid deposition rates could be positive for
several reasons, including: (1) bequest notives; (2) benevol ence toward
relatives and friends; (3) synpathy for people and animals affected by
envi ronnental damages; and (4) feelings of responsibility for
environnental damages caused, for exanple, by use of electricity generated
by coal-fired power plants.

Exi stence benefits from reduced sul phur emssions could, of course, be
estimated using CYM Even if small on a per household basis, such benefits,
when added up over nmillions of households, could be quite large. In fact,
we suspect that, given the w despread concern about acid rain and the
relatively limted extent of documented current and probable, near-term
future damages, existence benefits estimated using CVWM will dwarf use
benefits. The direction that the economc scales tip could well depend, at
| east over the next decade or two, on whether the existence benefits have
credibility. Thus, econom c conclusions about a major national policy issue
may depend on whether CVM estimates of existence values are accepted as
valid or not.

Enpirical assessment of the validity of contingent existence values
will not be easy. Field experinents |ike those involving hunting pernits do
not appear promsing. Laboratory research mght be feasible, but
experimental designs are not obvious to us, This is where the attitude-
behavi or research coul d prove useful

The question is a relatively straight-forward one of attitude-behavior
rel ati onship. Wuld peopl e expressing the behavioral intention of paying a
certain amount for reduced acid enmissions actually pay that amount if a
mar ket for existence were created? There is a large body of research on the
conditions favorable to attitude-behavior correspondence.

As CBS recognize, the strength of the attitude-behavior relationship
can be assessed by |ooking at the specificity of the behavioral intention
measure. Drawing on Fishbein and A zen (1975), behavioral intentions are
stronger predictors of behavior the more specific they are about targets
actions, context, and timng. Target specificity has to do with how
definite survey and interview questions are about the actual target of
behavior. For exanple, one would expect a question about existence value
of fish in a certain Adirondack region to be nore highly correlated with
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behavior in a real existence market than very general questions about
vaguely defined acid-rain damages. In the present context, action and
content specificity have to do with stating whether payments will be higher
monthly utility bills, taxes, prices or other nodes of payment, rather than
asking vague questions about "WIP'. Timng is inportant because attitudes
change. The shorter the tine between attitude statement and actual behavi or
the better is the relationship between the two. Thus, one woul d expect
contingent valuation questions to predict better, other things being equal,
the nmore specific they are about timng of hypothetical paynents and the
shorter are the time horizons designed into the contingent valuation

mechani sns. Ex ante, the researcher can and should take these factors
into account in designing studies. indeed, the better practitioners of
contingent valuation are already doing so. The point here is that after the
contingent valuation mechani sm has been designed and applied, one can be
nmore confident about validity, the more successful one was in designing
specificity into the mechani sm

Goi ng beyond contingent valuation mechani sm design, other data can be
gathered during the survey process to evaluate the possible extent of
attitude-behavior relationship, By definition, expressions of WIP for the
exi stence of reduced acid deposition rates involves altruistic behavioral
intentions toward the environnent. Previous research, dealing with
environnmental altruismwith respect to littering, early use of |ead-free
gasoline, and energy conservation (Heberlein, 1975) has isolated two
factors that are particularly inportant in activating actual behavior
consistent with such altruistic behavioral intentions. These are awareness
of consequences (AC) and acceptance of personal responsibility (AR). AC
has to do with cognitive understanding of ecological effects and
particularly awareness of effects on other people, AR refers to how
strongly people believe that they are personally to blane for environnenta
degradation. People with |ow AR nmay place bl ame on ot her people,
corporations or the governnent. People with high AC and AR have a stronger
tendency to carry altruistic behavioral intentions toward the environment
into actual altruistic acts, while people with |ow values for either or
both tend to have low correlation between attitude and behavior.

The concepts of AC and AR match well with economc intuition that valid
exi stence values nust be related to bequest, benevol ence, synpathy, and/or
other notives discussed previously. For exanple, a person who expresses a
hi gh existence value for acid rain reductions based on bequest motives is
inplying (1) awareness that acid rain damages will affect future
generations and (2) that he or she is personally responsible for reducing
these effects.

Thus, a clear direction for acid rain research emerges. It is
important not only to nmeasure people's contingent existence values, but also
the major reasons why they may be expressing those values. Cognitive
attitudes about acid deposition and its consequence should be neasured
Attitudes toward future generations and the stewardship role of the present
generation should be exam ned. Know edge about and synpathies toward
relatives and friends who mght be affected by acid rain may also be
inportant. Questions relating to actual altruistic behavior toward the
envi ronment and ot her "causes" (e.g., recycling cans and bottles, menbership
and level of activeness in environmental organizations and charitable
contributions expressing synpathy for people and animals) should be included
in the survey instrunent, If bid equations show significant positive
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relationshi ps between CV existence values and these variables, this would
support the hypothesis that the prerequisites for carrying altruistic
behavioral intentions into action are present. If no relationship exists,
doubts would arise about the prospects for strong attitude-behavior
relationship. The validity and, hence, policy relevance of the economc
val ues would then be nore questionable.

CBS are very pessimstic about general prospects for accurately
measuring existence values using CVM Qur own remarks should not be
interpreted as indicating that we are taking lightly the concerns they
express. It is particularly disturbing that there is so nuch scientific
uncertainty about the nature and extent of acid rain damages. The presence
of this uncertainty nust surely be incorporated into the valuation process.
Preference reversal and other observations from experinents involving
uncertainty are cause for concern. Still, if conditions for high attitude-
behavi or correspondence are fulfilled, sone grounds would exist for arguing
that legitimate economc values are being established at least to a rough
appr oxi mat i on.

Hopeful |y, the acid rain exanple illustrates that the attitude-behavior
literature is of value to CVM researchers. In fact, CBS can find
substantial enpirical support for many of their conclusions in that
literature. For exanple, their first two ROCs (famliarity with the
product and prior experience) appear to be quite consistent with socia
psychol ogi cal research results.
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C. OUR_ASSESSMENT OF CWM

Tony Scott (1965, p. 37) once renmarked, "Ask a hypothetical question
and you get a hypothetical answer." W cane to CVMresearch with the same
cynicism To sone degree, our research has added enpirical support to
Scott's assertion. Hypothetical bias does appear to be an inherent weakness
of CW

Still, we have been surprised a how well CVM does work. In the goose
study, the dollar anmount in take-it-or-leave-it WP and WA offers was
consistently the nost powerful variable in predicting response, always
coming into the logit equations with the expected sign and wth significance
at the .01 level. Mst of our respondents certainly understood what was
bei ng asked of them and there was a tendency to respond in the sane way they
would in a real market, albeit in an inperfect way. Simlar conclusions
seemto follow fromthe deer study. On the WA side, the hypothesis that
hypot hetical and cash offer neans were equal could not be rejected at the
.10 level. The CVM nean for WP was significantly higher, but was certainly
not outrageous. Deer managenent decisions in Wsconsin woul d probably not
be greatly different if based on the CVMestimte of $40 per pernit rather
than the cash auction nmean of $23.

Thus, while CVM appears to be biased even under the best of
circunstances, the degree of bias does not appear to be sufficiently high to
rule out use of the results in public decision-making. Wile asking a
hypot hetical question does elicit a somewhat hypothetical answer, it is
also true that if a well-constructed question Is asked, people try to give
honest answers. This, in our judgement, makes CVM promi sing.

To fully capitalize on this potential will require a new conmtnent to
met hodol ogi cal research. Past research in this area has not been as
conduci ve to real nethodol ogical progress as it mght have been for two
reasons. First, it was probably necessary for CVMto go through a
prescientific stage. Mst of the history of CVWMbrings to mnd children
with a chem stry set pouring chenmicals at randominto a test tube to see
what will happen. (Perhaps the most recent installment is to "stir in" a
Vickrey auction.) Second, there has been very little truly basic research
on CVM Mst of the research has had to justify its existence by clainng
to address real -world problens. Methodol ogi cal research had to be done as
an add-on to these applied studies. It is little wonder that after 20
years, we are still debating such basic issues as whether iterative bidding
| nproves accuracy.

CW has shown itself sufficiently pronmising to warrant a major basic
research effort. CBS are quite correct in suggesting that experimenta
techni ques are the key, particularly if they will adnit the inportance of
field as well as laboratory studies. Their hard-headed insistence On
stating testable hypotheses may help us get beyond the "chemstry set”
approach. The ultimate goal ought to be to go beyond error bounds and
counting significant digits to actually overcom ng hypothetical bias
through calibration.

Agenci es such as EPA that have a |arge interest in devel oping CVM
techni ques need to recognize that such basic reseach probably will not be
feasible in the context of the policy issues of the day. To address such
policy issues more effectively, funds need to be set aside for studies in
settings that are nore ideal for methodol ogi cal research. Such research nmay
have to deal with conmodities such as SOA and hunting pernmits before we can
do a better job on acid rain in the Northeast and air pollution in Los
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Angel es.

To pause and exanine the state of the art after 20 years and mllions
of dollars worth of research is worthwhile. A great deal has been |earned
about CVM but so nuch is unknown even now. W do know that CVWMis the
most pronising technique for applying an econom c yardstick to many of the
nation's seemngly nost valuable environnmental and resource commodities.
Enough positive evidence has accunulated to warrant a nmajor investnent in
full devel opment of the contingent valuation method
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Chapter 1X

1)  Contribution to "Valuing Environnental Goods: A State O The
Arts Assessment of the Contingent Valuation Method" by RG Cummngs, D S
Brookshire, and WD. Schulze. Research was supported by the College of
Agricultural and Life Sciences, University of Wsconsin - Madison;
Resources For The Future, Inc.; the Graduate School of the University of
Wsconsin - Mdison; and the Electric Power Research Institute. The
Sandhi || deer permt valuation study was done with the help of the Bureau
of Research and the staff of the Sandhill WIldlife Demonstration Area,
W sconsin Departnent of Natural Resources. G en Anderson, Kevin Boyle, and
M chael \elsh made nmany hel pful comments on an earlier draft. Al errors
are the sole responsibility of the authors.
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X. ON ASSESSING THE STATE OF THE ARTS OF THE CONTI NGENT VALUATI ON
METHCD OF VALUI NG ENVI RONVENTAL CHANGES

By
A Mrick Freeman |11
Departnent of Econom cs
Bowdoi n  Col | ege

A | NTRODUCTI ON

The subtitle of the report we are discussing is "A State O The Arts
Assessnent " This is a felicitous choice of words, | think, because
the inpression | get fromreading the Assessnent is that the design and
i npl ementation of a CW survey is still nore of an art than a science.

Al though we have learned a | ot about the problens involved, we nust stil
rely to a large extent on the good judgenent of the researcher in dealing
with such problens as incentives to strategic behavior, starting point
bias, the best way to describe the conmmodity being valued, the choice of a
paynent vehicle, and so forth. Aso, as is the case with the arts, the
criteria for evaluating CVMresearch are not well defined. Judgements
concerning the useful ness of the technique and the vaIidity of individua
CVM surveys appear to be to a large extent subjective. Different people
reach quite different conclusions about the nerits of the technique as a
whol e and individual studies.

This Assessnent is valuable, at least in part, in that it attenpts
to nove beyond subjective and inpressionistic judgenents and to place the
eval uation of the CVM technique on an objective, scientific foundation. It
does this by focusing attention on the question of the accuracy of CVM
measures of value, by formulating hypotheses about factors that m ght
i nfluence the accuracy of CVMresponses and by review ng the evidence about
t hese hypotheses that can be gleaned formthe accunul ated body of CVM dat a.

In what follows, |, too, will focus on the question of accuracy.
will first discuss the fornms for evaluating the CVM one of which is
accuracy. | wll then discuss the two fornms of inaccuracy in CVM
measure, bias and randomerror. | wll then discuss the author's concluding
assessnent and provide nmore conclusions of my own. | will also provide some
specific comrents on points where | take issue with the authors' analysis.

My assignment was to provide two assessments: one of the authors' report and
one of the CWMitself. | have chosen not to organize ny response al ong these
lines. Rather in what follows, ny ideas concerning the CVMare intertw ned
with ny conmments on the authors' assessment.

Before turning to a detailed discussion of the Assessment, | want to
point out what | think is a serious [imtation in the scope of the
Assessment. The authors hereafter referred to as CBS) restrict their
di scussion to those contingent choice methods designed to elicit directly
a nonetary valuation of the environnmental good. There are at |east four
types of what | would call contingent choice nechani sms which have in
common the objective of eliciting information which can be used to determne
a nonetary value by posing to individuals hypothetical or contingent
questions of the form"Wat would you do if ...?" or "How nuch would you pay
if ...?". The first type, which is analyzed in this Assessment, asks for
information on the nonetary value that the individual attaches to a
specified change in the quantity or availability of the environnental good.
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The second type, which is nore relevant for the analysis of private goods
demand, asks the individual to indicate the quantity she would wish to
purchase at a specified price.

The third type is the contingent ranking nethod. Wth this technique
individuals are given a set of cards, each card depicting a different set of
conditions with respect to the use of the environmental good, including
differences in the level of provision of the environnental good itself and
perhaps different prices or adnmssion fees for use of the resource
Individuals are asked to place their cards in order of preference. Margina
rates of substitution and nonetary values can be inferred fromthese
ranki ngs. Exanples of contingent ranking studies include Desvousges, Smth,
and MG vney (1983) and Rae (1981).

Finally, individuals mght be asked how they woul d alter activity
patterns such as rates of visitation to different recreation sites in
response to changes in the Ievel of provision of an environnental good at
one site. In some circunstances it may be possible to infer nonetary
values fromreported changes in activity levels. Exanples of this technique
include the willingness to drive nodel of Knetsch and Davis (1966) and the
site substitution nmodel of Thayer (1981). 1/

A conprehensive assessnent of contingent choice methods woul d include a
consi deration of whether any of these techniques has any advantages over the
CVWin terns of ease of inplementation, reduction in the various forms of
possi bl e bias, or accuracy of the inferred valuations. For exanple,
appropriate strategies may be nore difficult to discern in the case of
contingent ranking or site substitution nodels, thus reducing the likelihood
of strategic bias. And both of the latter nodels appear to avoid starting
point problems. But since they ask "Wat if ..." questions, they nay be
subj ect to what has conventionally been termed hypothetical bias. At |east
it seens to me that these are inportant questions to take up in a
conprehensive and full assessnent of contingent val uation methods.
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B. CRTERA

Any assessnent of a technique for eliciting a valuation nmust be carried

out in ternms of one or nore agreed upon criteria or standards. CBS are

aware of this as their discussions of the need for standards for providing or

di sproving hypotheses (pp. 9-10) indicates. But | would have thought that
CBS woul d devote nore attention to the criteria to be enployed in this
assessment at the beginning of the paper. It is not until pages 147-150 that
we find an explicit statenment of the criterion they propose to enploy in the
follow ng assessnent. There they say:

"Thus, the general criterion against which to assess the CVM becones
becones clear: the extent to which the CVWMinstitution, and
preference revel ations drawn therein, is conparable wth the market
institution and preference revelations drawn therein." (pp. 148-49)

Unfortunately, | find this statement sonmewhat confusing. It is not clear
which is thought to be nore inportant, the conparison of the institutions or
the reveal ed preferences and valuations. And the statenent does not
di stingui sh between individual and aggregate responses. | want to offer an
alternative statement of what | think the principal criterion for an
assessnent should be. | agree that the principal criterion should be the
accuracy of the resulting nmeasure of value. By accuracy | mean the degree
of correspondence between an individual stated value (or his reveal ed
value in the forms of contingent choice nethods) and his true value. It
Is inportant to make it explicit that individuals' responses are at issue so
as to distinguish between problems in eliciting accurate values on the one
hand and sanpling from a popul ation and aggregating across individuals on
the other. Sanpling and aggregation problems are not at the heart of the
controversy over CVM Finally, the nature of the CVMinstrument should not
be part of the criterion. The CVWMinstitution itself is of direct
significance only to the extent that it facilitates the revelation of true
or accurate val ues.

| want to spend a little nore time to consider just what | nean by the
"true value". According to the standard definition of a conpensating
nmeasure of value, the true value is that sum of noney which the individua
woul d give up (or accept) to restore hinself to his original utility leve
given an increase (or decrease) in the quantity of the environnenta
good. 2/ In other words, the true value is the incone/environmental good
trade-of f which maintains the individual on his original indifference
curve. It is conventional to assume that individuals have well defined
preference orderings and that they know the shape of their indifference
curves. Thus, if we observe an individual to accept a trade-off between
income and sone other good, we believe that he has reveal ed sonething about
his preference ordering and the shape of his indifference curves. But
the inference that revealed trade-offs reflect true valuings or preferences
Is correct only if individuals do in fact have full know edge of their
preference orderings.

Suppose that due to a change in relative prices or incone or the
introduction of a new good, an individual has an opportunity to choose from
anong a set of consunption bundles that are unfamliar to her, that is,
whi ch she has had no prior experience with. It seens plausible that she
m ght experinent with several different consunption bundles before settling
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into a new equilibriumposition. This experinentation can be viewed as an
effort to explore an unfanmiliar part of her preference ordering. W can
only accept reveal ed preferences as reflecting true preferences after this
expl oration has been conpleted. Therefore | want to define the true val ue
of the environmental good as that substitution between inconme and the

envi ronnental good which we woul d observe after repeated trials or
opportunities for the individual to alter her consunption position.

The reason that we have confidence that individuals reveal true
preferences in their market behavior is that they have many opportunities to
nodi fy their choices in light of what they |earn about their preferences and
the characteristics of goods. Simlarly nmany econonists, mnyself, included
have expressed confidence in neasures of the value of environmental goods
derived from hedonic price nodels and travel cost nodels because they
reflect choices made by individuals who have an opportunity to learn from
their experiences and nodify their choices accordingly.

A neasure of an individual's value of a change in the provision of an
envi ronnental good is accurate to the extent that the neasured val ue
corresponds to the true value as defined above. Inaccuracies or errors in
t he measured val ues produced by a given technique or instrument can have two
conponents. The first is a random conmponent or randomerror reflecting sone

structural problemor fault in the technique. In the next section,

consi der sources of bhias or systematic error in CYM neasures. |n section |V
| discuss possible randomerrors in the CV< technique. But before turning
to discussion, | want to mention two additional criteria that nay be

relevant in the choice of a technique for estimating values for
envi ronnental policy making.

One criterion is how nmuch information does the technique provide on the
i ndividual's preferences or valuation for the environmental good. |Ideally,
we would like to recover the individuals inverse demand function for the
envi ronnental good so that neasures of value for the individual can be
calcul ated for a wide range of changes in the quantity of the environnmenta
good under a wide variety of conditions. An individual's response to a
single willingness-to-pay question is an estinate of the integral of the
conpensat ed inverse demand function over the range given by the postul ated
change in the environnental good. But this does not provide enough
infornmation to nmake reliable estimates of the individual's value for larger
or smaller changes in the environnmental good. The single response can al so
be interpreted as one point on a Bradford bid curve Bradford, 1970). The
responses to additional questions postulating different changes in the
envi ronnental good yield additional points on the Bradford bid curve. |If
sufficient information can be obtained to estimate the bid curve, then the
i ncome conpensated inverse demand curve can be recovered by
differentiation

The other criterion is cost. Sone people have suggested that
contingent valuation experiments are easy to set up and provi de an
i nexpensi ve source of valuation data (e.g., Randall Hoehn, and Tolley;
forthcoming). Fromny own observation of the design and inplenentation of
the Vanderbilt survey of the benefits of hazardous waste regulations | am
not convinced that CVM surveys are either easy or cheap. It seens likely
that the cost of a survey is an increasing function of its accuracy.
Accuracy is likely to be a function of both sanple size and the effort
devoted to reducing sources of bias and neasurenent error in the design of
the survey instrument. W need to know nore about the cost and accuracy of
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CUMinstruments as well as the cost and accuracy of alternative measurenent
t echni ques where they are avail able before we can advise anal ysts concerning
the sel ection of neasurenent techniques in particular circunstances.
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C. BIAS

In this section | will discuss strategic biases, starting point bias,

i nformati on bias, and vehicle bias. Since | lean toward the view that the
hypot hetical nature of the CYMinstrument is nore likely to |lead to random
neasurenent error than to bias, | defer ny discussion of hypothetical bias

to Section IV.
1. Strategic Bias.

The first source of hias to consider is that resulting from conscious
attenpts by individuals to influence either their paynent obligation or the
| evel of the provision of the environnental good through their stated
valuations. One formof strategic bias arises fromthe efforts of
respondents to "free ride", that is, to reduce their repaynment obligation by
stating low values. Qhers involve efforts to influence the |evel of
provision of the environnental good by stating artificially high or
artificially lowvalues. It is inportant to note that the opportunity for
strategi ¢ behavior arises only when the valuation questions are asked in a
setting in which it at |east appears that the actual outcome will be
affected by individuals' responses, that is, in other than the purely
hypot heti cal or contingent market setting.

My own view is that strategic behavior should not be a significant

problemin carefully designed CVMinstrunents. This judgement is base on
three considerations. The first is the absence of strong evidence for free

rider behavior in experinents designed to test the free rider hypothesis
(Smith, 1979; Mrwell and Ames, 1981). The second is the fact that nost

CW instrunents do not offer obvious opportunities or incentives for
attenpting to manipulate the outcone. And finally, visual inspection of the
distributions of bids does not suggest strongly biased response, although
this is adnmttedly a weak test.

Designing CYMinstrunments to avoid serious strategic bias may involve
an element of art or at |east judgenent on the part of the analyst. The art
i nvol ves providing a realistic description of the environnmental good to be
val ued and policy scenario while naking it clear that real world policy
decisions are unlikely to be directly affected by the val ues reveal ed by the
survey. There may be sone situations which invite inflated responses from
sonme groups, in which case CYM surveys would not be likely to provide
reliable data. For exanple, suppose there was a wdely publicized proposa
to dam and flood the Grand Canyon. A CVM survey of visitors to the Canyon
asking their willingness to pay to preserve the Canyon would offer people an
opportunity to register their disapproval of the proposal. Thus CVM surveys
may be less reliable when they deal with highly politically charged policy
questions.

There is a problemwhich is sonewhat related to strategic behavior
about which | cannot be sanguine. That is the significant nunber of
refusers and protest zero bidders that are often found in CVM studies. The
person who refuses to state a nonetary value on the grounds that it is
unethical to do so or that he has an inherent right to the environnmenta
good nust be dropped fromthe sanple when nmean bids are calculated. If a
person bids zero on the grounds that he has an inherent right to the good,
the bid is not an indicator of his true valuation. Thus an effort should be
made to distinguish protest zeros fromtrue zeros so that the forner can be
dropped fromthe sanple, too. It seens plausible that at |east some
refusers and protest zero bidders are using a noneconom ¢ neans of
expressing high economic values. |If this is so, then there is a kind of
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self selection bias at work resulting in a dowward bias in estinated
sanpl e nean bids. On the other hand Carson and Mtchell (1984) suggest that
many nonrespondents are poor and have |ow | evel s of education. |If their
true values are relatively low, then the nean of renmining responses is an
upwar dly bi ased neasure of the true mean val ue.

This anal ysis suggests three considerations in the design of CVM
instrunents and the reporting of results. First, efforts should be made to
word the CVM question so as to minimze the nunbers of protest zeros
and refusers. Pretesting of survey instruments should help to detect those
aspects of questions which stinulate protest behavior. Second, all zero
bi dders should be queried so as to identify protest zeros; and protest zeros
shoul d be cropped formthe valuation sample. 3/ And third, the proportion
of the original sanple which is dropped because of refusal or protest
zero bids and the characteristics of other nonrespondents should be reported
as an indicator of the possible bias in responses due to self selection
2. Starting Point Bias.

There is anple evidence that starting point bias can be present when a
staring bid is announce by the interviewer and the offer price is adjusted
upward or downward until the respondent agrees on the stated value. Al so
there is evidence that when the respondent is asked to nane a val ue for
wi | | ingness-to-pay, he can be induced to adjust this upward by a series of
iterative questions. There are a couple of ways in which the starting point
problens mght be dealt with effectively.

First, consider the starting point bias problemin its sinple form |If
the nmental nechanisns which lead to starting point bias are such that the
bias is a function of the absolute value of the distance between the
starting point and the individual's true value, and if the upper and | ower
starting points are equidistant fromthe true sanple nean val ue, then the
two biases can be nmade to cancel out. Wth the sanple equally divided
between I ow and high starting points, the best estimate of the true value is
the mean of all responses.

Anot her possi bl e approach is to derive an iteration procedure fromthe
"bracket and hal ving" procedure used to adjust naval gunfire to strike a
target. The procedure would be to announce a starting point chosen at
random for each respondent within the range of likely values. This offer
woul d be adjusted in the appropriate direction by a |arge enough step so as
to bracket the individual's likely true value. Successive adjustnents would
i nvolve halving the interval between the two preceding offers as appropriate
until the individual agreed on the stated value. This procedure is designed
to close as rapidly as possible on the true value, thus reducing
the likelihood of a boredomeffect. A so choosing the initial bid at random
avoi ds the indicative effects of nonrandom starting points. Thus, even if
each individual's response has a systematic error related to his starting
point, these errors can be made random across individuals so that aggregate
val ue are unbi ased.

3. Information Bias.

Two kinds of information bias have been discussed in the literature.
One refers to the effect of providing information on values and costs (for
exanpl e, the cost of providing the environnental good, the costs and/or
val ues of other kinds of public goods, or bids offered by other
respondents). |If this kind of information is provided, it would appear to
lead to bias through a kind of indicative effect akin to that leading to
starting point bias. For this reason it seens that this kind of infornation
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shoul d not be provided to respondents.

The second type of information bias is said to result from changes in
the information provided to individuals about the environnental good itself.
Evi dence that individuals' bids can be changed in systematic ways by changes
in the description of the environnental good should be taken as favorable to
the CVWM This evidence indicates that people use the information provided
to forma perception of the environnental good and base their valuation
responses on their perception. | think that two conclusions can be drawn
about the design of a CVWMinstrument and the interpretation of its results.
First, it is inportant to provide a clear and neani ngful description of the
envi ronnental good of concern. Here, too, the art of CYMinstrument design
is inmportant. Second, statenents about the results of CVM neasures should
take the following form "The value of the environmental good as descri bed

in the CWinstrument is $X." This qualifying phrase makes is clear that
what is being valued in the CVM exercise is the environnental good described
to the individual. The relevance of the CV results for valuing the outcone
of a real world environmental policy depends upon the degree of
correspondence between the environmental good described to individuals and
the proposed real world environmental change

4. Vehicle Bias.

Vehicle bias refers to systematic differences in responses depending
upon the postul ated neans of collecting paynents fromindividuals. Some
studies find systematic differences between payment vehicles while others do
not. Interpretation of those studies which do find differences is hanpered
by our inability to state which paynent vehicle, if any, provides "true"
val ues and whi ch paynent vehicles lead to bias. Here again, the artfu
i nstrunent designer nay be able to learn froman exam nation of earlier
studi es how to specify paynent vehicles so as to nmininize vehicle bias. One
approach to | earning about vehicle bias mght be to ask attitude questions
about various paynment vehicles in an effort to identify those which do not
invoke negative attitudes in given circunstances
5.  Summary

| have argued that the problem of strategic bias and starting point
bi as can probably be mnimzed by the careful design of the survey
instrunent. Information bias that results from a divergence between the
true environnmental good and the description provided to respondents probably
should not be terned a "bias". It is the description that is biased, not
the val uation of what is described. Vehicle bias and self-selection bias
resulting from protest zeros and refusers are nore troubl esome. The likely
presence of vehicle bias can be identified if two different vehicles are
tested in the sane instrument. But we |lack an objective neans of
determning which, if any, of the vehicles indicates the true val ue and
therefore the direction of bias is unknown. It seens likely that self
selection will bias willingness to pay val ues downward and that this bias
will be stronger the larger the proportion of refuses and protest zeros in
the original sanple. But this is a conjecture. In the absence of an
i ndependent way of estimating individuals' true values, this conjecture
cannot be tested
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D. RANDOM ERRCR

In this section | will discuss what | in nmy book (Freenman, 1979, pp.
97-99) called the problem of accuracy as distinct from bias (I now regret
that choice of termnology) and what others have called hypothetical bias
(which may or may not be bias, but results from the hypothetical nature of
the CV instrunent). In ny earlier treatment of the problem | argued that
the accuracy of a revealed value (that is, the degree of correspondence
between the reveal ed value and the true value) depended on the time and
nmental energy devoted to the decision process. Since tinme and nental energy
are costly, increasing accuracy cones only at increasing cost to the
individual. The benefit of accuracy is the avoidance of foregone utility
due to nonoptinmal choices. | argued that in the hypothetical settings of
the CYM since individuals did not have to live with the consequences of
their choices, the incentives to make accurate responses were weak.

Although | was not explicit on this point, | believed that those errors
woul d be random with zero nean.

| now believe that there is another elenment to the individual choice
problem in a hypothetical setting which can lead to potentially large random
errors in individuals' reported values over and above those associated with
the absence of incentives or tinme. This element has to do with individuals'
famliarity with the environmental good and their experience with changes in
its level of provision. Note that these two ternms, "faniliarity" and
"experience," are used by CBS in defining the reference operating conditions
for the CVM )p. 199). Their treatnent of this set of questions in Chapter
VI has helped clarify my thinking on this issue.

It is conventional to assune that individuals have well defined
preference orderings over all goods, including public good and
environnmental goods. W assune that these preference orderings can be
represented by utility functions of the U= UX Q where X is a vector
of private goods and Q is the level of an environnental good. It is
conventional to assume that individuals have accurate know edge of their
preference orderings over the full range of bundles in their choice sets.

My key assunption is that individuals have better or nmore accurate know edge
of their preference orderings in the neighborhood of those consunption
bundl es they have actually experienced. If shifts of the budget constraint
induce an individual to nove into an unfamliar region of his preference
ordering, he is likely to nake mistakes in his initial choices of
consunption bundles, that is, initial choices will not be accurate
reflections of the true underlying preferences. Only after the individua
has had a chance to |earn about or gain experience with this region of his
preference ordering and correct any initial nmistakes in choices can we infer
true values from reveal ed choices. This is what | had in mind above in
defining a true value as one reflected in repeated choices and inplying the
absence of regret.

Now suppose that the level of the environmental good has been at Q
throughout an individual's life. It is reasonable to believe that the
i ndi vidual knows his marginal rates of substitution between Q and other
goods in the region of Q. But for levels of Q substantially different
fromQ, the individual nmay have only a vague idea of his marginal rates
of substitution between Q and other goods. This neans that given a
substantial cange in Q the individual's initial adjustments in the
quantities of private goods purchased may be different form the consunption
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bundles finally settled upon after gaining experience with the new | evel of
Q | hypothesize that the difference between the initially revealed
preferences and the final or true reveled preferences will be random and
will be on average larger, the larger is the change in Q

A corollary of this hypothesis is that CVM responses to questions about
smal | changes in Q in the neighborhood of Q* will be nore accurate than
CWM responses to questions about large changes in Q especially if the
i ndi vidual has had no prior experience with the alternative postulated |evel
of Q Aso, it seenms to nme, these errors should be randomwth zero nean,
but nore on this point bel ow

CBS nust have had a nodel of choice and learning of this sort in mnd
when they produced their reference operating conditions 1 and 2 (p. 199).

In this sense ny analysis is consistent with theirs. However they did not
explicitly adopt this framework in their Chapter V "Inputing Actual Behavior
form Choices Made Under Hypothetical Circumstances.” In this chapter CBS
make a valuable contribution in that they attenpt to deduce testable

hypot heses about the relationships between hypothetical values and true
values from various argunents that have appeared in the literature, and to
subect these hypotheses to enpirical tests based on existing CVM data
However | think CBS are not entirely successful in this effort. But
this is at least in part because the argunents that they are evaluating have
not been well formulated, and in part because of the difficulty in finding
operational nmeasures of some of the theoretical constructs.

For exanple, CBS quote ne on the inplications of the absence of
incentives to accuracy, and then forrmulate the null hypothesis: val ues
reveal ed when incentives to accuracy are present will be equal to values
revealed with no incentives to accuracy. In ny formulation, the incentive to
accuracy was the avoidance of the foregone utility associated with
nonoptinal choice. But they equate incentive with a requirement to make the
of fered paynent, so that the null hypothesis becones: values revealed with
no requirenent for payment will be equal to value reveal ed when paynent is
required. This is clearly a different hypothesis. And evidence brought
forth to test this hypothesis probably has nore to say about the Iikelihood
of strategic bias than it does about neasurenent errors due to the
hypot hetical nature of the instrunent.

Simlarly in the next section CBS quote two sets of authors on the role
of time in gathering information and |earning about preferences. They then
formulate the null hypothesis: the value expressed with little tine for
learning will be equal to the value expressed after the passage of tine.

But clearly what matters is not he passage of time alone, but whether that
time is used to gather information about and experience with the new |evel
of th environnental good. And the data reviewed by CBS do not shed nuch
light on this question.

If the argunents offered here about unfamiliarity and learning are
accepted, then it follows that any individual's response to a CVM question
about a large change in the environmental good form the existing faniliar
level will include a potentially large random error conmponent. But if these
"hypothetical" errors are truly random with zero nmean, then they will tend
to cancel out over large sanples. Thus with adequate sanple size, sanple
mean responses nmmy not be seriously inaccurate measures of the true nean
val ues of the popul ation.

Some authors have argued that there nay be a systemmtic conponent to
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the kind of hypothetical error | have been discussing here. For exanple,
Bi shop, Heberlein, and Kealy (1983) argued:

"One resulting hypothesis worth future investigation is that people
respond as they do to contingent markets because of uncertainty
(presumably concerning their preferences). this may lead themto state
answers which imply conservatively high requirenents for conpensations,
anounts at which they are relatively certain they really would sell
They woul d even recognize the posshility that they mght sell a |ower

anounts, but still give conservative answers in order to "play it
safe." (p. 629)

Rendal |, Hoehn, and Brookshire (1983, p. 643) reach simlar conclusions
on the basis of nore formal analysis. The required conmpensation for the
| oss of an environnental good is that sum which enables the individual to
remain at the initial utility level after the loss. That sumis found by
solving the expenditure mnimzation problem for the initial utility |evel
if because of ignorance the individual does not find the expenditure
mnimzing solution, he will ask for higher conpensation, thus overstating
the willingness to accept conpensation. A sinilar argunent yields the
conclusion that the stated willingness to pay for an increase in the
environnmental good will be less than the true value of willingness to pay.

The argument is based on the assunption that individuals know their
preferences will enough to identify alternative consunption bundl es which

yield the same initial level of utility but make mstakes in determning
whi ch of these bundles mnimzes expenditure. But if individuals also lack
accurate information on their preferences, they can nake mnistakes in
attaching utility levels to different consunption bundles. Thus they may
base willingness-to-pay responses on consunption bundles which turn out to
yield either nmore than or less than the initial level of utility and thus
state willingnesses to pay that are either less than or nore than the true
val ue. The Bishop, Heberlein, Kealy end Randall, Hoehn, Brookshire
argunents are based on a nore limted kind of ignorance. |gnorance that
extends to the specific characteristics of one's preference orderings
implies random rather than systematic errors in stated val ues.
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E. ASSESSMENT

Chapter VI is perhaps the nost interesting chapter on the report in
that it is here that the authors confront the question of accuracy head on
and discuss conparisons of CVM values with values derived from other
methods. In this section | will offer sonme coments on their assessment and
provide ny own assessnent of the CVM

In reviewing the evidence form conparative studies, CBS make it clear
that these conparisons are at best suggestive because of inaccuracies
inherent in the TCM and HPM  Any quantitative estimate of the accuracy of
the CVWM requires that we know the true val ue being neasured. Yet the HPM
and TCM have errors that may be large, are not well understood, and are
arguably of the same order of magnitude as those associated with the CVM
Their discussion of this point is a refreshing, perhaps chilling, rem nder
of the linmtations of our enpirical nodels. 4/

CBS conclude that if certain reference operating conditions are
satisfied, the range of error associated with a CVM estinate of value is
likely to be plus or minus 50 percent. This statement has a very ad hoc
quality. | have some criticisnms of the reasoning offered be CBS as to how
they reached this estinmate of accuracy. And | am not sure how it is neant
to be interpreted. They do not distinguish between bias and randomerror in
measurenent. However their discussion on pages 190-191 appears to focus on
bi ases. As | have argued above, not all of the kinds of bias they mention
need to be present in a well-designed CVM study. Nor do all types of bias
necesarily operate in the sane direction and therefore decrease accuracy.
Two biases of equal magnitude but opposite sign can offset each other
resulting in an accurate measurenent.

CBS appear to be making a statement about the accuracy of the aggregate
val ue derived froma CVM study. Yet nost of their argument deals with
possible errors in individuals' bids. There is no discussion of the
relationship between errors in individuals' bids (systematic or randon) and
errors in the aggreate value, or of the influence of sanple size and
aggregation technique on errors in aggregate value. The effect of
random error in the neasurenent of individual values on the aggregate
measur e obviously depends upon sanple size anong other things.

Any quantitative assessment of the accuracy of the CVM nust begin with
the description of the CVM instrument to which it applies. The assessnent
should have two components. The first is a consideration of the Ilikelihood
of bias from each of the sources of bias discussed above and if possible an
estimate of the likely magnitude and direction of each possible bias. The
second is a consideration of the description of the environmental change
being valued and of the respondents' fanmiliarity with the environmental good
and experience with changes in the environmental good over this range. |If
the CVW instrunent is carefully designed to nmininize the likelihood of
various kinds of bias, and if the famliarity and experience criteria are
satisfied (as for exanple in the Los Angeles air pollution study of
Brookshire et al., 1982), then | would not be surprised if we could argue
for accuracies substantially better than plus or minus 50 percent in the
aggregate. however, ever if biases are mnimzed but the instrunent calls
for individuals to consider positions outside the range of experience and
famliarity (as for exanple in the case of existence or preservation val ue
fr unique environnental resources), then one cannot be so sure about the
likely accuracy. This is because what is involved is the larger but, we
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hope, random error in individual responses perhaps beings offset by large
sanpl e size.

To close this section, | would like to offer a somewhat nore forna
framework for the consideration of the question of accuracy. Let B*
denote an individual's true bid or willingness to pay for an increase in the
provision of the environmental good. Let B be the individual's response to
a CYM question and assume that B is a randomvariable with a nean B'. The
question of bias comes down to whether B is greater than, equal to, or |ess
than b*. The random conponent of measurenent error is e = B - B, which
has a zero nean. The analysis of the accuracy of the CVM response nust
focus on the magnitude of B - B* and on the variance of e.

Consi der the case of starting point bias. Assunme for The moment that
there are no other sources of bias and that for the individual e is
identically equal to zero. Suppose that a set of identical individuals were
asked CVM questions using one of the two approaches | suggested above for
mtigating starting point bias in the aggregate nean bids. 5/ Al though I
haven't given the nmatter nuch thought, it seens possible to argue that the
expected value of the mean bid is equal to B*. In other words, starting
poi nt bias in individual bids may be treated in such a way as to result in
only random measurenent error in the aggregate. It may be possible to
develop sinmilar arguments for the other sources of bias in individuals'
responses.

Let us now assune that all bias problenms have been successfully dealt
with in the design of the CVWMso that B = B* for all of the identica
i ndividuals. Asking the CYM question of a sanple of the population of
identical individuals yields an estimate of B*. And of course, the
accuracy of this estimate increases with the size of the sanple. Very large
variances in the error termin individual responses can be conmpensated for
if the sanple is large enough. It may be that the so-called probl em of
hypot hetical bias is not that serious, at least if the error in hypothetica

setting is really random 6/
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F.  TWO M SCELLANEQUS COMMENTS

My first comment has to do with CBS' s suggestion that the frequently
observed large differences between wllingness-to-accept-conpensation
guestions and willingness-to-pay questions may be due to cognitive

di ssonance. CBS do not spell out their line of reasoning on this point,
and | amnot able to provide a convincing explanation based on what |

under stand about cognitive dissonance. |f CBS have such an explanation in
mnd, it would contribute to our understanding of this puzzling enpirica
phenonenon if they were to make it explicit. Note that it is not sufficient
for the thoery to predict willingness to accept being greater than
willingness to pay. W already have such a theory based on incone effects
to be helpful, the theory should predict potentially large differences.

My second comment concerns the inferences that CBS draw from

experinments with the second price auction for the design of CYMinstrunents.
They say:

"I'ndividual s nust be placed in an "all or nothing" situation in the
questionnaire where no strategic holding back can help them

Secondly, an iterative option framework is suggested. Because of the
reported demand revelation "learning period' associated with the second
price auction, individuals also should be placed in a survey situation

which provides them with tentative information about allocations before
results are finalized." (p.90)

And in footnote 6 they go on to say:

“That is, provide the individuals with nmore than a one-shot survey. Let
them answer a survey, report the tentative results of that survey back
to them let them adjust their answers, report the new tentative
results, and so forth until an unannounced stopping tine. At the
stopping tine allow the final results to take effect" (p. 102-A)

| have two conmments concerning this suggestion. First, the second
price auction provides a rule for determining the price of the actua
transaction. Its purpose is to elinmnate the incentives for strategic
behavior on the part of bidders. But in a CYM survey, there is no actua
transaction and, we hope, no incentive for strategic behavior. Thus no
purpose is served by presenting survey respondents with a second price rule
In fact, this further conplicates the survey instrument and may lead to
confusion on the part of respondents.

My second comment concerns their proposal to report back information on
the aggregate bids and carry out further iterations. This procedure proved
useful in experinental settings where the end result was an actua
transaction. CBS argue that this procedure hel ped participants to |learn
about the incentive conpatibility feature of the second price auction where
actual transactions are to take place. But the iteration procedure probably
does not help individuals to learn nore about an unfamiliar region of their
preference ordering. Thus the iterative procedure does not seemlikely to
contribute to a reduction in the random nmeasurenment error associated with
the hypothetical nature of the CVM survey.
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G CONCLUSI ONS

| will conclude by offering some summary comments about the Assessnent
of fered by CBS and then offering ny own assessment. On the positive side, |
think this Assessment makes a substantial contribution in the followi ng
respects: (1) its enphasis on the question of accuracy of responses; (2)
the effort to base the Assessment on the fornmulation and testing of
hypot heses concerning such things as biases and sources of error; (3) the
introduction of the notion of famliarity with the environmental good and
experience with changes in its quantity as inportant conditions for
extracting accurate nmeasures of val ue.

On the other hand, the CVM technique for eliciting nonetary values from
respondents represents only one nenber of a fanmily of contingent choice
techniques. It would have been useful to consider the extent to which all
of the nenbers of this famly suffer fromsimlar problens due to their
hypothetical nature as well as to consider the relative strength and
weaknesses of these different approaches to estimating values. Second, the
Assessnent should have incorporated a nore precise definition of reference
accuracy and an analysis of the separate roles of bias and random error in
determining the degree of accuracy of any specific contingent choice
technique. Finally, it would have been hel pful to integrate the concepts of
famliarity and experience into their discussion of hypothetical responses
and their efforts to test hypotheses in Chapter V.

My conmments on the CVM itself are sonewhat encouraging in one respect.
that is, at |east some of the bias problens appear to be manageable; and if
measurenent errors due to the hypothetical nature of the instrument are
random and not too large, then larger sanple size is a potential neans of
coping with them However, there is a negative side of this assessnent. n
the basis of the famliarity and experience argunents, it appears that the
CWis likely to work best for those kinds of problems where we need it
| east; that is, where respondents' experience with changes in the |evel of
the environmental good have left a record of trade-offs, substitutions, and
so forth, which can be the basis of econonetric estimtes of value. But for
those problems for which we need sonething like the CVM nost, that is, where
individuals have little or no experience with different levels of the
environnmental good, CVM appears to be least reliable.
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ENDNOTES

1)

Chapter X

Thayer's conparison of values obtained by the CYM and site substitution
nodel s is a conparison between techni ques which belong to the same
fam ly of contingent choice or hypothetical valuation approaches.
Thus the conparison should not be construed as a test for

hypot hetical bias (CBS, p. 173).

The equival ent neasure of value can be defined in a sinilar manner.
Some CVM studi es have sought to obtain equivalent nmeasures in the
formof wllingness to pay to avoid the loss of an environnmental
good. See, for exanple, Brookshire, Ilves, and Schul ze (1976) and

Desvousges, Smith, and Megivney (1983).

Alternatively Carson and Mtchell (1984, p. 16) suggest using one of the
avail able techniques for inputing missing wllingness-to-pay
values on the basis of the remmining sanple data.

Not all estinmates of the benefits of environmental inprovenents are
subject to inaccuracies of this magnitude. For exanple, if an
improvenent in air quality in a small region leads to an increase
in the output of an agricultural commodity without significant
input or crop substitution effects or inpact on narket price, then
the observed increase in output can be combined with a presumably
accurately neasured market price to yield a reasonably accurate
measure of the benefits of increased output. The problens of
estimation arise when there are significant price effects and
behavi oral responses which must be nodeled and quantified to
produce defensible benefit estinates.

That is, either dividing the group equally and enploying an
appropriately set low starting point with one group, etc., or

using the "bracket and half" technique with randomy chosen
staring points.

For exanple suppose that we interpret CBS' s estimate of a plus of mnus
50 percent error to refer to the individual response error and
(assuming that e is normally distributed) to nmean that the
interval of B* plus or minus two standard deviation is

.5B* - 1.5B*. Alternatively the probability is approximtely
.95 that B will be in this interval. A sample of 16 identical

individuals is sufficient to reduce the error of the sanple

nean as an estimate of B* to + 12% percent.

Simlarly , if the error in the individual responses is plus or

m nus 100 percent, a sanple of 100 individuals yields an error of

plus or mnus 10 percent.
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XI. TO KEEP OR TOSS THE CONTI NGENT VALUATI ON METHOD

BY
V. Kerry Snith
Centenni al Professor of Economcs

Vanderbilt University*

A | NTRODUCTI ON

In concluding his essay on the rhetoric of economcs, MO oskey (1983)

di cussed the role of surveys under a subheading "Better Science," presumbly
i ntended as an adnonition to the econonics profession. He observed that:

"Economi sts are so inpressed by the confusions that mght possibly
result from questionnaires that they abandon thementirely, in favor O
the confusions resulting from external observation. They are
unthinkingly committed to the notion that only the externally
observabl e behavi or of econonic actors is adm ssible evidence in
argunents concerning econonics." (p. 514)

He continued this discussion, questioning such views by acknow edgi ng that:

"Foolish inquiries into motives and foolish use of human informants
wi || produce nonsense. But this is also true of foolish use of the
evi dence nore commonly adnmitted into the economist's study." (p. 514)

O course, these comments should not be interpreted as an endor senent
for the contingent valuation nmethod. Rather they represent a call for a
nore open attitude in judging the sources of information used in evaluating
(or inmplementing) econonic nodels. At the sanme tine, however, they do
present a reasonably accurate summary of the attitudes of a ngjority of
econonm sts. While there has been somewhat nore acceptance of the potentia
usef ul ness of survey information associated with individuals' or firns'
attitudes or plans, these are always regarded as |ess desirable sources of
infornmation relative to "hard" statistical data or the predictions of
econonetric nodels based on those data. 1/

Unfortunately, environnental econonmics encounters a w de range of
resource allocation decisions wherein we would not expect, because of the
nature of the resources thenselves, the market interactions of economc
agents to reveal information which would assist with these decisions. Many,
i f not nost, environmental resources exchange outside narkets; they exhibit
some of the features of public goods; and they are not easily neasured or
translated into a quantitative scale. For exanple, good air quality inplies
an absence of air pollutants. Thus, we might consider measuring it by using
this relationship and records on the ambient concentrations of pollutants.
However, these technical measures do not necessarily translate readily into

ei her the househol d's perceived air quality or the features of pollution
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which inpair health or the aesthetic dinensions of the environnent. 2/

As a result of all these limtations, the enpirical practice of

envi ronnental econonics has come increasingly to rely on the use of direct
interviews to obtain information on individuals' valuations of environnmenta
resour ces

Increased interest in and requirenents for neasures of the benefits
associ ated with changes in one or nore aspects of environmental resources
have focused attention on the use of the direct interview or contingent
val uation method as a basis for deriving such estinmates. The objective of
this paper is to use the recent conprehensive review and evaluation of the
contingent val uation method by Cunmi ngs, Brookshire, and Schul ze (1984) as
the basis for an independent appraisal of the nethod and, with it, a
comentary on these authors' judgnents.

Cummings et _al. have provided a thorough review of the conceptual and
enpirical issues associated with contingent valuation nethods (CYM. Their
study has integrated a large and diverse set of CVM studies and attenpted to
extract fromthema summry of what this work has determ ned concerning the
perfornmance and viability of the contingent valuation nmethod. One
interpretation of the authors' bottom line (or reference operating
conditions) woul d suggest that: CVM can be expected to perform best for
commdities where we would be least likely to want to use it. That is,
respondents should be famliar with the coompdity, have choi ce experience
assocated with its consunption, and be relatively certain about the
conditions of availability posed in any CVM val uation question. In these
circunstances there are often other methods for estimating individuals'
val uatons of environnental anenities (see Freeman, 1979a). Indeed, it is
the presence of these other nmethods for such cases that has provided the
opportunity to performconparative anal yses of the benefit estinates derived
using CVMin relation to another indirect nethod (i.e., one based on the
observabl e actions of households). These conparative anal yses have, in
turn, led to the definition of the Cunmmngs et al. reference operating
conditions. \Wen we relax one or nore of the reference operating
conditions, the authors suggest that the performance of CVM cannot be easily
judged. This conclusion is not surprising because there does not exist a
basis for a conparative analysis of estimates fromdifferent nethods in
t hese cases.

Rat her than cover the same groundwork devel oped in the Cunmings et
al. analysis, we wll approach the evaluation of CVM from a sonewhat
di fferent perspective. Assume that the objective of CVMresearch is the
estimation of individuals' valuation of changes in specific environnmenta
amenities (so that each type is consistently reflected in these valuations).
Gven this goal, it should be acknow edged at the outset that we will never
know how well CVM or any other nethod perforns in estimating their "true"
val uati ons. Consequently, to evaluate these nethods we have two choices.

We can formulate a nodel that describes the consuner's decision process,

i ncluding the valuation of the relevant anenities, examne within the
context of that nodel how CYM s responses woul d be nade, and conpare the
model 's prediction of those responses with the nodel's true val uations.
Alternatively, we can attenpt to devise an experinental setting that would
mmc the essential elements present in a real-world CVM application
(tailored to the limts of the experinental setting), collect data on
responses, and evaluate CYMin conparai son with what was expected fromthe
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experimental design.

Bot h approaches require assunptions to use their respective findings in
evaluating CVMin a real -world context. For the first it is a matter of the
correspondence between the nodel of consumer behavior and its representation
of individuals' responses to CYMin conparison to reality. Not al
mai nt ai ned hypot heses can be tested in the absence of know edge of
i ndividuals' true valuations. In the second, a similar issue arises in the
authenticity of the experiments' description of the actual decision process.
Experinents necessarily require sinplifications (as do nodels). Relating
the findings from each approach to the performance of what is evaluated in
the real world involves gauging the inportance of these sinplifications. In
short, professional judgnment plays a significant role in either of these
exerci ses. As a consequence it seens reasonable to begin an eval uati on of
CYM with an inquiry into the realization of these judgenents in the
apprai sal of other econom c data bases. That is, in what follows, we
consi der a selected set of surveys, involving both households and firns, and
exam ne the attributes of sonme of the questions posed in these surveys.
Based on this partial review, it appears that in many cases our objective
data are based on questions that require judgenents, responses that may be
subject to strategic biases, and valuation responses under hypothetica
ci rcunstances. |Indeed, they are subject to many of the problens discussed as
if they were exclusively associated with CVM data. Moreover, sone of these
"of fenders" (i.e., cases where the effects of these sources of bias may be
i nportant) involve the data that have been used in several of the indirect
approaches to benefit estimation. Following this review, Section C
di scusses in nore detail the attributes of the questions that are asked and
how t hese characteristics appear to affect our willingness to accept
i ndividuals' (or firns') responses as objective data. Wile there are a
number of considerations associated with what Medoff and Abraham (1979)
describe as "having contact with units of observation" (see Note #1), the
nost i nportant stunbling block to the CYM approach appears to be the
conbi nation of a hypothetical question and changes in the resources that are
outside the range of an individual's experience. Consequently, Section D
di scusses the inplications of the argunments agai nst using responses to
hypot heti cal situations as indicative of consumers' valuation should these
situations in fact be realized.

The | ast section considers what this perspective on CVMinplies for the
use of its results and for further research. An appendix clarifies sone
i naccuracies (in this author's opinion) in the Cunmings et al. summary O
t he research.
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B. NON-CVM DATA:  HOW OBJECTI VE ARE THEY?

Table 11.1 sunmmarizes a sanple of data sets that are used in a variety
of economc nodels. Wile many have a direct relation to enpirical studies
in environnmental economics, they are not exclusively so. In each case, one
of the the uses of the data, the name of the survey, a variable observed,
the questions used to derive it, and a judgenental evaluation of the
response are reported.

There are several aspects of the Table which are relevant to an
eval uation of CVYM First, and perhaps nost interesting, responses to
hypot hetical questions play a prominent role in two of these cases. The
hedoni ¢ property value nodel, usually regarded as the nmost pronising
i ndirect, market-based alternative to CVYM has often been based on data from
ei ther the Annual Housing Survey or the Census of Population. 3/ Both
data sources report, for owner-occupied units, the owners' appraisal of
their selling prices if they were to sell their honmes, not the market
prices. Thus, hedonic nodels based on these data reflect the owners
perception of the prices they would realize and not necessarily the
equi l i brium | ocus as hypot hesized. These individuals are being asked a
hypot hetical quesiton and it should clearly be recognized as such. O
course, it may be reasonable to assune that the respondents formtheir
perceptions of the relevant market price based on past sales in their
nei ghbor hoods. Nonethel ess, this is not necessarily a good proxy for actua
price. It will depend on the nunber of hones selling in their neighborhood
as well as on each individual's ability to translate these sale prices into
a corresponding estimate of the price of his (or her) home. There does not
appear to have been a conparison for specific cities of the results that
woul d have been derived using the Survey or the Census in conparison to the
use of the actual sales and their inplied hedonic price function. Therefore,
it isdifficult to judge the inplications of the use of these hypothetica
dat a.

Anot her exanple with hypothetical responses playing a tangible role in
t he devel opnent of "hard" or objective data arises in one of the
constituents of the CPl. In January 1983 the CPI changed its treatnent of
the conponents of the cost of shelter. Under the old nethod, this cost was
neasured based on changes in the cost of five itens -- home purchase,
contracted nortgage interest rates, property taxes, property insurance, and
nmai nt enance and repair. The new approach attenpts to neasure the change in
the cost of obtaining, in the rental narket, housing services equivalent to
the rental home. These are measured with actual rents. However, the
wei ghts used to reflect their contribution are based on a question in the
1972-73 Consuner Expenditure Survey aski ng househol ds for how nuch they
think their home would rent. 4/ This is a hypothetical question which
may well be nore difficult for households than to gauge the selling price
for a hone, especially since their know edge of the relevant rental market
may be quite limted.

Secondly, there are incentives for strategic responses even in the
guestions reporting so-called "hard" data. One of the nore controversial of
these concerns the reporting of enployment status for young nen. 5/

Di screpancies in the inplied unenpl oynent rates based on the Current
Popul ation survey (CPS) and the National Longitudinal Survey (NLS) of Young

Men (see Freeman and Medoff, 1982) have led to several studies to
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investigate reasons for differences in responses based on essentially the
same questions. It should also be noted, as the entry in Table 11.1 for the
CPS indicates, these questions inpose additional requirements on respondents
by calling for an interpretation of "looking for" work and an appraisal of
an individual's future intentions. Both issues are reported by proxy
respondents for youths with the CPS survey and by the youths thenselves with
the NLS. Freeman and Medoff (1982) report some evidence that the

di fferences in responses used to infer unenploynent rates may be biased at

| east partially because the proxy respondent's self esteem (in the CPS) was
affected by the answers given

The responses by firns to questions on pollution abatenent costs al so
provide a case where strategic responses would seemlikely to be a factor in
interpreting the quality of these data. To date, however, there appears to
be increasing use of these data w thout appreciable concern for these
bi ases. 6/

A third area involves requests for "sensitive" information. These
requests have long been recogni zed to offer the potential for biased
responses. Questions involving income and wage information are exanples.
The latter has also served in indirect benefit estimates (hedonic wage
model s). While recent estimates of the magnitude of the differences between
means of self-reported and enpl oyer-reported wage rates seemfairly large
(i.e., 4.8% and are significantly different from zero, 7/ Mellow and
Sider's (1983) overall results indicate that "... the estimted structure of
the wage deternination process is essentially independent of the source of
information." (p. 342)

There are further exanples in Table 11.1. However, these three classes
of problens are sufficient to draw attention to the potential for
significant limtations with many (if not all) objective data sources for
econom ¢ analysis. Only artificial data (i.e., data generated froma
controlled nodel) are perfect. This is hardly surprising and not the
poi nt .

When any data are derived fromsurveys we can expect they will be
subject to limtations. Nonetheless, with the ngjor surveys simlar to
those identified in Table 11.1, these linitations have been accepted as
tolerable. Results derived fromnost of these data sources are routinely
accepted by the rel evant subset of the economics profession as plausible --
not as the last word on any subject, but rather they are judged to be worthy
of consideration and review, as constituents to a body of devel oping
enpirical evidence on a particular subject. In effect, they have passed an
implicit standard of tolerance for the quality of data. BY contrast, data
from CVM experiments appear to fall below this standard in the judgenment of
the majority of econom sts. Consequently, one approach to understanding the
potential limtations with the contingent valuation nmethod is to exam ne the
reasons for these reveal ed preferences of economists. That is, we nust
consi der what attributes of CVM prevent its data from passing the
prof essional "nuster.”

Bef ore addressing this issue, however, it is inportant to recognize, as
Mtchell and Carson have observed in their recent review of the
Cummings et al. appraisal (Appendix to Chapter X II) -- not all CVM
studi es have been of equal quality. Not only have the sanple sizes been
quite small in some cases, but quality of the questionnaires used to elicit
responses to conplex questions has also been diverse. This is to be
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expected since the devel opnment of CVM has been a learning process. Thus it
should be acknow edged that past quesionnaires have introduced confusion

in what was elicited and ny not indicate the prospective performance of the
nmethod with appropriate attention to questionnaire design. The debate over
the interpretation of Geenley, Walsh, and Young's (1981) estimates of
option value (see Mtchell and Carson, forthconming) is but one exanple
where what was communi cated to respondents is at issue since it provides

the only basis for the results.

Unfortunately, the Cummings et al. review seens to treat all CVM
studies as if they conveyed equal information on the properties of the
nmethod. Clearly, they do not. It is, of course, difficult to judge on the
basis of the published summaries of such studies where these limtations
m ght be. Since this issue has inplications for future research, it wll be
di scussed in the last section of this paper. At this point, it is inportant
to note that the available CYM estimates reflect both a |earning process in
the use of questionnaires (as econonists discovered the survey research
relevant to eliciting value information) and the inherent properties of the
approach as a basis for valuation information. Separation of these two
i nfluences inevitably involves judgenment. This judgenent is reflected in
the contrast between the Carson-Mtchell (1984) appraisal of the sources of
error in CVM and that of Cunmings et al. Nonethel ess, even with these
probl ens, there do appear to be features of what CVYM asks that can be
di stinguished fromwhat is elicited in the surveys that are judged
"acceptabl e" by npbst econonmsts.
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C. TASKS REQUESTED OF SURVEY RESPONDENTS

Surveys request individuals to undertake a nunber of different types of
response tasks. The list below attenpts to classify and describe each type
of task. They have been ordered according to what appears to be (based on
an adnmittedly limted reading) the profession's perception of the likely
accuracy of the responses.

(a) recall: to renenber patterns of behavior over sonme past tine period
(often in detail). This task can include requests for information on
the actions of the individual or of menbers of the household. It can
extend as long as a year and require a time-sequenced report, either
through an ongoing diary or an_ex post report;

(b) partitioning: to assign a portion of tine or expenditures to engage
in certain activities or neet particular objectives. A detailed
accounting of the types of recreational activities undertaken and the
days spent at each is an exanple of this task from Table 11.1;

(c) judgement of a state: to appraise a condition based on a descri bed
set of criteria, e.g., seeking work or evaluation of health status;

(dy truthful response on sensitive information: to report sensitive
financial or personal information that may be factual but is regarded
as confidential by the individual, e.g., income or assets;

(e) evaluation of attitudes: to evaluate sentinents and feelings wth
regard to an issue or condition;

(f) projected responses to hypothetical circunstances: to describe
actions under proposed conditions that have not occurred, e.g., what
woul d a person do if sone action took place; or to judge what he or she
perceives another individual or institution would do if an action took
pl ace.

The first three tasks seem relatively uncontroversial. Wile there is
sonme tendency to question aspects of information derived fromthese types of
inquiries, with our discussion of concern over avail abl e measures of the
enpl oynent status of young men as one exanple, these issues have not led to
the dismissal of the data involved. There is a large literature in survey
research on the question of sensitive information. |nconme questions are
always at the end of a questionnaire. The incone supplenent to the CPS, for
exanpl e, is asked of the group rotating out of the sanple, not of the
i ndi viduals expected to continue to be a part of the survey whose future
participation and responses are valued. Nonethel ess, when responses are
given, they are routinely accepted for subsequent econom ¢ anal ysis.

For the last two categories, however, economi sts are at best skeptica
of the nerits of the information. Cunmings et al. acknow edge the
mstrust of attitudinal data. Both their volatile nature and the difficulty
i n devel opi ng standards for gauging the conparability of these responses
across individuals has linmted their acceptance in econom cs. At the sane
I evel of acceptability as attitudinal information, or perhaps bel ow, cone
the tasks involving hypothetical questions. This is why CVMis faced with
justifying the plausibility of its infornation.

However, our brief overview of some established survey data bases
i ndi cates that they also involve responses to hypothetical questions. Yet,
in these cases, the concerns that econom sts express with CVYM do not appear
to have been raised. Wiy? The answer seens to be fundanental differences
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in the hypothetical tasks requested. Markets do exist for the commuodities
involved and it is assumed that the individual is fully aware of them
Consequent |y, under the npst favorable interpretation, the responses that
are requested could be considered as asking the individual to match his (or
her) commodity with the relevant existing market and report the current
price. O course, the nature of the markets for heterogeneous commodities,
such as housing, are not conpletely consistent with this view Mreover,
each individual's know edge of these nmarkets can be expected to vary; and
this requested matching process will be affected by the individual's
perception of his (or her) honme. Nonetheless, the nature of what is asked
is fundanmentally different. It is not to search one's preferences,
recogni ze financial constraints, and respond with a bid. Rather it is to
report what each individual perceives the market would yield as a price or
a rent for an existing conmodity.

It appears that Cummings et al.'s reference operating conditions
i npose a simlar requirement on CYM That is, under their ROC, individuals
must have had the ability to obtain "choice experience with respect to
consunption levels of the coomodity." This inplies that there is some
mechani sm available to individuals to enable themto select the different
levels of the resource involved. If there are not formal markets, then we
must ask what the nechanismis. If it leads to the equival ent of an
inplicit market, then we nmust assume that choice experience is the
equi val ent of know edge of the features of the inplicit narket. |ndeed,
Cunmings et al. state as much in their closing argunments, observing that:

‘... The state of the arts is one wherein we can sinply say that

evi dence exists which supports the proposition that indirect nmarket
exprience with a commodity may serve to satisfy the ROC s: when the
envi ronnental good is a distinct attribute of a market-rel ated good
(water quality in a tine/travel cost recreation trip or air quality as
an attribute of housing |ocations/costs), experience/famliarity with
the market good seenmingly spills over to the individual's ability to
value the attribute." (p. 207)

Consequent |y, reference operating conditions anpbunt to a requirenent that we

accept CVM studies only where they involve hypothetical questions conparable
to those in existing surveys -- asking for inplicit market outcones for
hypotetical changes. This is not the same as asking an individual's bid for
a commdity that is not exchanged

Consequently, the nost inportant limtation to the acceptance of CVM
appears to be its use in eliciting an individual's response to a
hypot hetical situation. Responses that involve individual judgenents as to
the nature of market outcome (either formal or inplicit) in response to a
hypot heti cal change are not viewed with the same degree of skepticism
Therefore, to evaluate the prospects of CVYM we nust consider why the
responses to these questions are viewed as unreliable and determine if there
is existing or new research which mght resolve the issues involved.
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D. THE PROBLEMS W TH HYPOTHETI CAL QUESTI ONS

The principal problens with hypothetical questions concerning an
i ndi vidual 's behavior can be summarized using three questions:

(1) WIIl each respondent really take the decision circunstances seriously,
since there are no tangible incentives to do so?

(2) I's an individual capable of processing the information involved in what
is often a conpletely new (or at least an unfanmiliar) set of
conditions, and responding with his or her actual valuation, even
t hough this value would ordinarily be derived after tine for
consi deration?

(3) Does an individual's response require repeated experience to form an
apprai sal of the valuation of the hypothetical question?

The first and third questions are conponents of Feenberg and MIIs'
(1980) critique of the survey approach as a basic source of valuation
information. Wiile all three are identified in Cunmngs et _al.

di scussion, these authors do not explore their inplications for other

net hods for benefit estimation. That is, indirect nethods which are based
on househol ds' observed behavior would also be affected by the decision
frameworks inplied by questions (2) and (3). Al indirect approaches assune
the individual has conplete information on the available comodities

(i ncluding those whose purchase is tied to the receipt of an environnenta
resource). If repeated experience is necessary to forma judgenent on the
features of the resource and to value it, then the role of experience nust
also be reflected in the nodels used to derive indirect nmeasures of
househol ds' val uati ons of environmental resources. O course, these
guestions are not independent. Repeated experience provides information
that may assist in the decision process described (i.e., question (2)).
None of the existing indirect benefit measures reflect this type of

deci sion process. Thus, if this view describes behavior then all of the
indirect nethods will be biased in an unknown way.

Bot h approaches to estimating individual's valuations for nonnarketed
commodities involve hypothetical conditions. To use either approach
requires a judgenent of the correspondence between their predictions (or
responses) and actual behavior. For the indirect methods we fornmulate a
hypot heti cal description of an individual's behavior in the presence of a
specified characterization of what is known and what constrains decisions.
This framework is then used to evaluate actual decisions as if they were
guided by it. The direct or contingent valuation approach formul ates
hypot heti cal circunstances and asks what an individual's behavior woul d be.
Nei t her escapes the hypothetical. Consequently, criticisns that are based
on a belief that individual decision processes are too conplex to be
adequately determ ned from one-tinme hypothetical questions will also be
relevant to the indirect methods.

O course, what is inportant is by how nuch is each approach affected
by its respective assunptions. Cummings et al. results suggest we don't
know the answers for the contingent valuation nmethod. However, it seens the
sanme conclusion would be drawn for the indirect approaches. Few econom sts
woul d contend that housing markets behave in accordance with the hedonic
nodel -- assuming that we can exactly neasure an equilibriumprice structure
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with hone sales within any period. However, there does appear to be a
reasonably wi de consensus that, despite the errors introduced by departures
fromequilibrium the estimates of the marginal willingness to pay for site
attributes are usable. That is, it is tacitly assumed that these errors are
not sufficiently large to invalidate the practice. In fact, there has been
no appraisal of the extent to which the nbdel's assunptions affect its
per formance. Judgenental evaluations of Maler (1977) and Freeman (1979b) are
at opposite extremes in terns of their respective interpretations of the
i nportance of the nodel's assunptions. Thus, if one accepts these
criticisns of the contingent valuation method, it is unlikely that
conparative anal yses of CVMto indirect approaches, whether hedonic property
value or travel cost, will resolve matters

What is needed is an evaluation of the nodels as they have been asked

to perform For exanple, with the hedonic property val ue nodel we n ght
ask:

(a) Does an equilibrium matching of buyers and sellers under real-world
conditions lead to a snooth continuous price function?

(b) I's the specification for the equilibrium price function derived under
the conventional fitting criteria of econonetrics likely to provide
accurate estimates of the marginal valuations of site attributes, such
as environmental quality?

(c) Is the nechanisman individual uses to form perceptions of site
characteristics (or diversity in nechanisns across individuals)
important to the viability of the nethod?

(d) Can these marginal wllingness-to-pay estimtes be used to derive an
individual's inverse demand for a site attribute?

The literature abounds with analytical answers to parts of these questions,
but none are designed to conprehensively eval uate the methods under
conditions that resemble the real world

Equally inmportant, we do not have a nodel of how individuals wll
respond to CVM questions. Hoehn and Randall (1984) have suggested that we
can identify the direction of the errors by sinply considering the Optina
strategies for participants within a sinple nodel of their decision process.
Their nodel identifies two key incentives to the character of participants
responses: judgements as to how participation is likely to influence a
policy designed to increase the environnental anmenity of interest; and
judgenents as to the level of disposable incone if the policy is undertaken
Both rely on individuals acting strategically in their responses -- in
effect taking the process seriously. Thus, while the Hoehn-Randal
framework is an interesting beginning in the nodeling of individuals'
response to CVM it does not address the fundamental issue -- how will
i ndi vidual s behave when their stake in the process is not clear? Some
researchers have argued truth-telling is the sinplest response. Qthers
foll ow Feenberg and MIIls indicating that they will be nore likely to

provide attitudes that will vary with whatever happens to be the npst recent
stimuli or information influencing these attitudes.

At this point there can be no answer to this issue until there is a
nodel of the process itself. Myreover, there is unlikely to be a node
forthcom ng until those economists involved in CYM performresearch on how
i ndividuals respond to these types of questions -- in effect, attenpt to
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understand what wi |l guide individuals' responses to questions eliciting
their valuations of hypothetical changes in nonmarketed resources. It
shoul d be acknow edged that econom sts have not had experience in this type
of research. 9/ Mreover, there is no assurance that it will lead to
sufficient information to permt the response process to be understood and
model ed. There are, however, conpanion research efforts that with efforts
to nodel responses to CVM should enhance our ability to judge CVM They
i ncl ude:

(a) Evaluations of the Indirect Methods

Conparisons of indirect and CVM estimates are largely usel ess unless we
can bound the nature of the errors associated with the indirect estinates.
Eval uation of the performance of indirect nethods under sonething resenbling
real -world conditions is essential to interpreting these findings. Wile
such an evaluation will not establish results for CY/Mthat would be rel evant
to its application under conditions without an inplicit market, it can help
to answer whether individuals will take CVM questions seriously in the
absence of clear incentives or consequences for their behavior

(b) Evaluate Infrequent and New Commodity Deci sions

There is no reason why the issues associated with |earning about the
nature of a new commodity or judging how to interpret behavioral decisions
with infrequently purchased goods could not be investigated for narket
commodities. Wiat type of information is acquired? What are the roles of
service and nami ntenance patterns, price, etc.? The analysis should provide
enpirical information on these issues that would be relevant to the
interpretation of CYMin circunstances that involve conpletely new
resources, one-time or very infrequent decisions, etc.

(c¢) Experiment with CVM Fornmats

As Cummi ngs et al. acknow edge, |aboratory experinents provide an
opportunity to understand sone elenents of the performance of CVYM They can
never provide the answers to all CVM questions because they also require
assunptions to transfer their findings to real-world circunstances. For
qguestions involving tie evaluation of institutional structures they can be
i nval uabl e. I n understandi ng how individuals respond to hypothetical changes
in an environnmental resource, their value is nore linited because the
experiments require control, and with it sinplification
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E. THE BOITTOM LI NE

The objective of the Cunmings et al. summary and analysis of the
contingent valuation nethod to benefit estimation was to take stock of what
has been acconplished and evaluate whether, despite nost economsts'
skepticismconcerning the nethod, its continued use can be justified in
benefits research. In effect, can we hope for acceptance of CVM research
results nore generally by professional econonmists? These authors
concl usi on recogni zes that the only standard available fromcurrent research
is itself an estinmate of the unknown "true" value of an individual's
val uation. 10/ Consequently, Cumm ngs et al. nust argue that the
standard used in these conparisons has sonme |evel of accuracy -- i.e., it
includes the true value in a plus or minus 50 percent confidence interval
Wth this assunption, then, the authors argue that CVM estimates derived
fromstudies satisfying their reference operating conditions will lie within
plus or mnus 50 percent of the standard (i.e., the indirect estimate). O
course, there are an infinite number of ways that a CVM confidence interva
could include the indirect estimate w thout having a conparable |ikelihood
of including the true value. 11/ Their summary is a valiant attenpt to
use the available information to judge CVM Unfortunately, it does not
establish a confidence interval for the CVM approach. At this stage it
cannot, w thout acceptance as a maintained hypothesis that individuals wll
attenpt to report their true values and therefore the variati on observed
across individuals (after taking account of socio-econonmic characteristics),
can be treated as a randomerror due to each individual's differentia
understanding of the full implications of what is asked

I ndeed, there are several general statenents that can be nade
i ndependent of the Cummings et al. appraisal concerning CVM

(1) There has been no research designed to systematically evaluate
CWM for benefit estimation. Mreover, we do not have the information
avail able to develop a confidence interval for indirect benefit estinates
applied under the conditions in which they are applied. Their assunptions
are not satisfied and nobst econom sts recogni ze these failures. W do not
know how rmuch these violations in assuned conditions affect the performance
of the estimates. The Cunmings et al. reference accuracy for the indirect
nethod is their judgemental interval estimate. What is the |ikelihood the
true value will fall in this interval? W cannot answer that question.

I ndeed, on an analytical basis we may never be able to do so

However, we can use our nodels to gauge the sensitivity of results to
the assunptions nost likely to be violated. This woul d seem a necessary
first step in evaluating the available conparative evidence. Until we know
how good the indirect nethods are, it will be inpossible to judge the
meani ng of proximty of point estimates from CVM and a particular indirect
approach.

(2) One reason why there has been diversity among CVYM researchers in
their judgenents as to its perfornance is the use they intend for the benefit
estimates. In effect, one nust ask how will the CVM estimtes be used. W
may be able to tolerate |ow | evels of accuracy for sone purposes. It
appears that those evaluating CVM have quite different end uses in mnd
The ol d adage -- "good enough for government work" -- may well be literally
rel evant in some applications of CYM estimtes. Not all benefit-cost
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analyses will require CVM estimates with the Same accuracy. A w de range of
estimates nmay still permit a yes/no decision to be made. This was Hoehn and
Randal |'s (1983) point some time ago

By contrast, however, tests of specific hypotheses or indeed some
benefit-cost decisions may hinge on the accuracy of the estimates of
i ndi vidual valuation. These end uses and their inplied standards should be
identified. CYM may prove acceptable in some cases and not others. W
cannot hope to provide this type of answer if the questions fail to
recogni ze the inplications of the potential differences in the uses of CVM
results for any evaluation of the methodol ogy.

(3) At present the evaluation of CVMresults is exceptionally
difficult because of the lack of uniformity in reporting infornation. Broad
pr of essi onal acceptance of CVYMresults requires clear and conprehensive
reporting of all the details of the survey. The estimates are only as
good as each individual respondent's understanding of what is asked.

External reviewers cannot hope to be aware of all of the details of each
application. A uniformreporting systemwth the assurance of backup
detailed information would facilitate the evaluation of the influence of
questionnaire and survey design on the results.

There has been no research designed exclusively to evaluate CVM
Rat her studi es have been conducted to serve nultiple objectives. In such a
Setting it is essential to have full information on these design issues in
order to gauge the plausibility of the CVM estinates.

The bottomline on CVMis not what Cummings et al. suggest. In this
author's judgenent we can draw no conclusion on its accuracy based on what
we know from research to date. After over a decade' s expeience with CVM
this is certainly not a satisfying conclusion, especially given the vol une
of research resources currently involved in using it for some val uation
obj ective. However, this judgenent nust also be considered in the context
of what we really know about other nethods for benefit neasurenent. There
is no nore reason for being confident of the estimates derived fromindirect
benefit nethods. The degree of uncertainty over their estinmates cannot be
judged as any less than CYM based on the research record to date.
Consequently there is no basis for rejecting CVM especially if it is tied
with an effort to try to understand how individual s make deci si ons about
i nfrequent or unfamliar consunption choices. Early economnists, such as
Marshal |, enphasi zed the inportance of observation of behavior as a key to
econom ¢ nodel i ng. Wen that behavi or cannot be observed, econom sts mnust
find ways of understanding how individuals nmake their choices. The use of
CYM with full recognition of the |earning which has acconmpani ed survey
research in other social sciences, appears to be the best avail able basis
for understanding individuals' decision making in these areas. This
concl usion does not endorse an exclusive reliance on CVM Moreover, it
inplies that the surveys should not have an exclusive focus on deriving
val uation estinmates. Rather, contingent valuation experinents should be
regarded as experinments that nay permit econonists to understand decision
processes in areas where unfamiliar or new choices nust be made. Theory may
hel p Us understand what ought to be the key elements in these decisions. It
can therefore contribute in substantive ways to CVM design. Equally
inportant, more explicit attenpts to integrate what is [earned from CVM
experiments with conventional economc theory should be an essenti al
di mension of future CVM research.
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ENDNOTES

*) Thanks

Chapter Xl

are due Dan Saks and Sharon Smth for sone especially helpfu

di scussions of this topic. They are, of course, not responsible
for ny use (or abuse) of their suggestions. This research was
partially supported by the United States Environnental Protection
Agency. However, the views expressed are those of the author and
not of the Agency.

1) There are inportant exceptions. For exanple, Medoff and Abraham (1979)

i n discussing productivity performance and earnings nmake a genera
comrent on enpirical testing in economics, noting that:

"Unli ke physical scientists, econom sts typically are not involved
in the collection of the data they use, and unlike other socia
scientists, econom sts generally avoid having contact with their
units of observation. As a result, the proper data for testing
numerous i nportant beliefs that many economi sts hol d have not been
gat hered and the know edge of those who are likely to really know
what is going on has been ignored.” (p. 48).

Maital's (1982) recent discussion of the role for psychology in
econonm ¢ nodel i ng brought the Medoff-Abraham s quote to ny

attention.

2) A sinple analytical discussion of the inplications of air quality

measures for nonitoring policies was recently reported by Evans

(1984). However, no explicit attention was given to the
i mportance of perceptions in affecting what the author describes

as "optimal environmental netrics."

3) See, for exanple, Linemann (1980), (1981), Krumm (1980), and a |arge

number of others. Bartik and Smith (1984) have recently reviewed
the use of hedonic nmodels to evaluate tine role of urban amenities
and provide further references.

4) | amgrateful to Sharon P. Smith for calling this distinction in the

sources of rental information for the calculation of the CPl to ny
attention.

5) This difference is inmportant because Flinn and Heckman (1983) report,

based on the NLS sanple, that the categories "unenpl oyed" and "out
of the labor force" are behaviorally distinct |abor force states.
They conclude that:

"Qur enpirical results indicate that unenploynent and out of the
| abor force are behaviorally distinct, so that in general it is

not legitimate to aggregate the two states into a single
unenpl oynent state when anal yzing | abor market dynamics." (p. 38)
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6) Two recent exanples include Crandall's (1983) recent critique of air

7)

8)

pol lution policies where he uses these cost data, along wth other
cost information, to judge the efficiency of current air quality
standards. A second study by Pashigan (1984) uses these data to
evaluate the effects of environmental regulation on plant size
Neither directly addresses the prospects for bias with the
self-reported data. It should, however, be acknow edged that
Crandal | assenbles several sources of cost data to support his
argunents.

Mel | ow and Sider (1983) reported the nmean difference in the |og of each

It

wage (i.e., log(enployer reported) - |og(enployee reported)) and
the variance for this difference. This conclusion is based on
testing whether the popul ation nmean difference was different from
zero. It yielded at ratio of 7.895.

is not because of the early concerns over the prospects for strategic

responses. Strategi c behavior does not appear to pose problens
with carefully worded questions.

9) Adifferent judgenent on the inportance of environnental economsts

10)

11)

is

| ack of experience with the techniques of survey research that
provides an explanation for Carson and Mtchell's (1984)

eval uation of the prospects of contingent valuation methods. They
suggest that the quality of CYMvaluation responses is directly
related to questionnaire design, concluding their recent paper on
nﬁn-sanpling errors in contingent valuation research by noting
that:

"... CV (contingent valuation) remains an inportant and viable
method to neasure the benefits of many nonmarketed goods. CV is
virtually the only method capabl e of measuring npbst non-use
benefits, such as the val ue people place on the provision of

wi | derness areas even when they do not intend to use these areas
t hensel ves. WWile other nethods are able to nmeasure use benefits,
they are not necessarily superior for that purpose to a well

desi gned and executive CV survey." (p. 21)

also inmportant to note that there is no reason to believe that
the indirect nethods' estimtes all exhibit the same sanpling

di stributions. The Cunmings et al. conparisons of CVM and
indirect results treats the travel cost nodel and hedoni c nodels
as equivalent in their accuracy. Each requires quite different
assunptions and can be expected to exhibit rather different
performance patterns.

Strictly speaking, their fornulation of the process of devel oping

confidence intervals is confused. Conparison of point estimates

of an unknown paraneter (an individual's valuation of sone
environmental amenity) without sone information on the nature of
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the variation in these estimates and their sanpling distributions
cannot conclude anything in a formal sense

The authors recognize this and have tried to provi de what

m ght be called a judgenental conparison. Such evaluations are

i nevitably controversial because they require reliance on the
anal yst's judgenent as an alternative to an explicit nodel of the
process leading to each method's estimate, and with it a forna
derivation of the properties of each estinmator.

12) Maital (1982) made a similar general point in calling for closer
coordi nati on between econonics and psychol ogy. He noted that the
conventional definition of econonmics |eaves out the "why" of the
questions (in Knight's terms) that are answered by an econonic

system (see especially his pp. 15-170.
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APPENDI X - Chapter Xl
SOVE_QUI BBLES ON THE CUMM NGS, BROOKSHI RS, SCHULZE
SUMVARY OF CVM RESEARCH

There are several points in the Cunmings et al. summary of past
research that should be clarified.

1. Starting Point Bias

The record on starting point bias seens nore clearcut than the Cunm ngs
et al. sunmary appears to suggest. There does appear to be stronger
evidence that starting point does matter to CVM estinmates using the
iterative bidding approach. Tests of the differences in nean option price
bi ds between $25 and $125 starting points in Desvousges et al. (1983)
indicated significant differences for all water quality levels. This seens
to be consistent with Rowe et al. (1980), and with Mtchell and Carson's
(forthcoming) interpretation of the Greenley, Walsh and Young (1981) work.

A possi ble explanation for earlier results where no differences were found
between starting points follows fromthe fairly narrow range in the
starting points used for these experinents.

One of the issues that remains unresolved is the relationship between
all questioning formats. Here the evidence seens |ess clearcut than the
Cummings et _al. report would seemto indicate. For exanple, the
perfornmance attributed to the paynent card approach based on recent
experinents involves changes in the conditions of what was being elicited
(e.g., additional bids were requested after respondents were inforned their
initial bids would not assure the outcome that had been described to them.
2. Iterative Bidding

The iterative bidding process cannot be paralleled to the |earning
process that acconpani es repeated involvenent in an auction process (as is
frequently observed in |aboratory experinents). Learning tinme varies, as
the authors acknow edge, with the conplexity of experinmental market
process. However, in all cases, nmarket periods involve several mnutes
each (the time varying with the nunber of participants) and intervals between
t hese periods, usually for calculations and |earning. In some cases, the
process can involve over an hour for each experinental trial. By contrast,
an hour is often the upper naxi numfor survey interviews involving a |arge
nunber of questions. Iterative bidding questions would involve a snall fraction
O this time and no nechanismfor the individual to | earn based on responses to
earlier questions. Thus, the parallel to experinmental findings with auction
nmechani sns nay be tenuous.

3. The Desvousges, Smth, MG vney Conparative Anal ysis

Several aspects of the report's summary of Desvousges et al.
conparative analysis are inaccurate.

(1) The survey elicited option price, not option value. The
interview involved explaining to each respondent the conponents of tota
val uation, requesting an option price bid and then asking how nuch of that
response was attributable to anticipated use of the river under inproved
wat er quality conditions.

(2) The travel cost nodel devel oped as part of the research did
consi der the opportunity cost of travel time; it did not assune a constant
wage rate for all individuals; and it did evaluate the role of node
specification, the treatnent of on-site tine, and the character of the
survey data for the travel cost nodels.
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(3) Qur conparative analysis was clear on the interpretation of the
rel ationship between contingent valuation and indirect measures of the
val uation of water quality. W found that CVM estimates appeared to
overstate the travel cost estimates of the value of water quality
i nprovenents. This finding was based on our statistical analysis of
sixty-nine users' bids and the projected consuner surplus increnents for
each individual (a total of 94 observations including 16 cases where
individuals went to nultiple sites). Sinple conparisons of the nmeans had
the travel cost estimates of consumer surplus falling within the range for
the estimated user values across questioning formats. The sane was not
true with a deterioration in water quality. In this case (where water
quality was assumed to deteriorate to a |evel preventing any use of the
river), CVYMestinmates were substantially |less than the travel cost
estimates and significantly different (as neasured using a hypothesis test
of unity for a slope paraneter froma regression of the C/M estimte of
user value on the travel cost estimate). It was argued that because the
travel cost nodel had to ignore the role of substitute sites, it would be
likely that this nodel would overstate the |loss in consunmer surplus
associated with a water quality reduction hypothesized to lead to the |oss
of the use of the river's sites for any recreational activities (see
Desvousges et _al. (1983) pp. 8-16 to 8-18). Thus, the ambiguity in the
findings suggested in the Cunmings et al. summary of the results is
m sl eadi ng (see their discussion, Chapter 6, p. 163).
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Xl1. THE REVI EW PANEL' S ASSESSMENT

A | NTRODUCT! ON

The preceeding four chapters contain the views of econonics scholars
whose own research has been focused on the devel opnent of the CVM their
interests and expertise in (with) the method was reflected in our repeated
references in Part | to their earlier works.

As stated in Chapter |, the breadth of our assessnent of the CVWMis
greatly enhanced by |ooking also to outstanding scholars whose research
interests are a step removed from CVYM research for their assessnments of the
state of the arts of the nmethod. Thus, our Review Panel, consisting of
Professors Arrow, Kahneman, Rosen and Snith, offer the Comments given in
Sections B - E in response to, first their pre-Conference reading of Tart |
and secondly, the Conference presentations of Professors Randall, Bishop,
Heberlein, Freeman and V. Kerry Snith.
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B. COMVENTS BY PROFESSOR KENNETH ARROW

The fundamental question being raised by the CVM approach (but not
confined to it) is the transferability of results fromone real m of
observation -- observation of human behavior -- into another realm

For various welfare reasons, we agree that a certain kind of
pseudo-pricing will be, if denonstrably accurate, a useful basis for
deciding on certain public goods neasures, environnental measures, or
what ever. W have a set of observations that don't relate to that field
We want to use these other observations, in this case responses to verbal
criteria -- in other words a different kind of behavior -- and transfer
them Now this occurs not only in the context of public goods. In fact,
it occurs not only in the context of economcs; psychol ogists are al ways
maki ng observations in the form of experiments as well as in the form of
field observations in certain limted circunmstances and extrapolating to
nmake inferences to other circunstances. At |east that is presumably the
purpose of the inquiry. One is not seriously interested in the response of
a few college students to waving little rewards in front of their faces.
Presumably you are using questionnaires because you are |earning something,
let's say, about your subjects* resistance to new information; their
ability to translate given conditions into certain actions, which is a
little nore fashionable today; or to |earn about difficulties of
communi cation, say restricted communication networks, and how they manifest
t hensel ves in certain behavior.

Unfortunately there does not seem to be any systenatic nethodol ogy for
transferring results of experinental, rather snmall scale, situations to
other situations, nore specifically to uncontrolled situations. wow
probably this transition will never be done well anywhere. Since | m sspent
part of nmy life as a neteorologist, | am acquainted with the fact that
knowi ng physics very well is only of mld useful ness for weather
forecasting, and yet we know very well that tine elenentary principles which
determne the weather are in fact governed by the | aws of physics, and our
know edge there is far deeper than we have in psychol ogy or econom cs. SO
it is not surprising. that these transfers from one situation to another are
difficult -- it is very typical

One question is, does it nean anything at all? If you ask sonebody a
guestion you will get an answer. What this has to do with how nuch sonebody
really values sonething is conjectural. Wat kind of evidence do you bring
to bear on this? One source of evidence is the consistency in the answers.

Actually, we generally do feel fairly safe for the nobst part (and
psychol ogi sts certainly do, | think with sone good reasons) in transferring
the gualitative inplications of their experiments. W learn that if
peopl e have taken a strong position it is not too easy to get themto
change it, even in the presence of overwhelnming information. This
corresponds to the observations we make in real life, say, when we dea
with our students. | don't know anybody who has nade the attenpt to say how
much teaching will we need to overcone a given amount of a priori
i nformation.

One curious thing which was a subject of interest in psychology for a
whil e and seenms to have a lesson for us, is the work on scaling of
subj ective phenonena, particularly by S.S. Stevens and his students. He
woul d, for example, play a couple of notes on tine piano and then play a
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third note and then ask "Is this closer to note A or note B?" The first
time | ran across this on a doctoral exam nation | kept on asking the
student what the question nmeant. Prom ny ordinalist viewpoint, | couldn't

i magi ne what it could possibly mean. Finally his professor said, "Anybody
but an econoni st woul d understand that."

There was a reality there, To be sure, if you ask a question you get
an answer. The reality was that you start again with two different
reference notes. You get a scale which is a linear transfornation of the
original scale. That is a refutable hypothesis -- at least | was being
assured of the fact that it was not refuted. It tested out very very well,

This neant that here was sone reality. Unfortunately it isn't very clear
sonmetimes whether that is the reality we are interested in for our
purposes. | do notice that for whatever reasons that line of investigation
seens not to have gone any further.

Now we do find a problem Consider the structure of an ordinary denand
curve. W have a |lot of observations, let's say a cross-section conparison
on prices and quantities, and we derive the demand curve. |In Chapter VI of
the Assessnent Report, it is noted that, in deriving this demand curve
when you do sonething as sinple as change your assunptions on the
distribution of the residuals, you get wildly different elasticities. This
points to the fact that, in assessing nethods such as the CVM the denand
curve should not be considered as sone kind of "reality" to which we should
hope to aspire. As pointed out by the authors, demand curves thensel ves
are problenatic.

Consider a problem closer to the sort of things we are tal king about
(the CVM -- a businessman who wants to produce a new product. He wants to
know what he can sell it for. O course there are questions of his costs,
but that is in essence a private type of information that he or she can
di spose of. What he or she has to look at is the worth. How much will the
public pay for the product? Businessnmen don't know, and nore than fifty
percent of all the new products put on the market fail. | don't nean fifty
percent of ideas don't succeed, | nean fifty percent of the products
whi ch have already reached the point of market introduction are failures.

So it is obvious that the estimation of the demand functions by busi nessnen
is tinged with a large degree of error.

['mtrying to put some context on this question of what the CVM nay
really provide, how much one can expect fromit. One nore word on this
subject -- | think this was brought up by one of the speakers -- about field
experinments.

By considering contingent valuation as conpared with other forns of
indirect neasurement, we have unduly limted the number of possible ways of
getting infornation. There are others, and indeed field experinments --
though not quite parallel to these -- were, at least a few years ago, a
maj or source of economc inquiry. The incone-nmaintenance experinents, the
heal th i nsurance experinent, the housing allowance experinents, were
| arge-scale field experinents. These studies typically involved private
goods, so the results we got fromthem had as nuch significance as one could
possi bly place on them and should have been (at least in principle) a great
deal nore reliable than the observations made from uncontrol |l ed observations
-- the sort of thing you' ve been dealing with in CYM experinents. In fact,
very interestingly, the results were not all that different fromresults
obtained fromearlier studies based on secondary data. And furthernore,
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rather significant ranges of error were found in those field experinents
concerning private goods; for exanple, a considerable range of error was
found in the elasticity of the supply of secondary labor in the case of the
i nconme- nai nt enance experinment, depending on what was being controlled for,
or what you were allowing to vary.

This suggests sone basic research. Now that may be the last thing one
wants to hear around here, given the enphasis earlier on the scarcity of
research funds, but one possible line is to take a field where CVWMis
unnecessary. This is just the place to do the research. The reason is, of
course, that this is the only way you will ever be able to calibrate your
nmeasures. Conparisons of the CVWMwith other nethods with all the
associated difficulties described in Chapter VI are extremely inportant. |f
you are finding, by two conceptually quite different methods, nunbers that
are the same or simlar, then -- while you can't be quite sure that the
reality that you are reaching is the reality that you want -- at |east
you are reassured that you are likely to be neasuring sonething real. W
were reassured in this way in Steven's work on scaling. He scal ed by
several different nethods, some of which seemed totally inprobable to an
econom st, and yet the results were consistent. So | think trying to
reconstruct ordinary demand curves by survey nmethods as well as by field
experiments seens the sort of thing that is needed to validate the CVM for
that other rather large class of cases where CVM seens to be the only nethod
that nakes any sense, short of course, of sheer a priorismor guesswork.

There have been a lot of statements made on the matter of the
"hypot hetical elenents," of the CVWM and | would like to conment on severa
cl asses of what has been referred to as hypothetical bias. One problemis
that the commodity in the CVW is hypothetical. Again, that is not as
unique as it seens to be, because as indicated, every time there is a new
product you have a hypothetical element in your story. There are
questions. Wether the answers are guessed by the producer or by sone kind
of consuner inquiry is another matter. The fact is we are in a world in
which there are new things, and this is not exceptional -- new products are
constantly introduced in the market. In many industries, where we define
the word "product"” rather narrowy, fifty percent of the products sold at

any time are less than three years old. In these industries there is always
guessing about the receptivity of the market, and the guesswork is pretty

clear fromthe fact that they fail every now and then. That we are dealing
with hypothetical commdities is not so nuch a drawback as a fact.

| find the hypothetical bias concerning paynment nore serious than that
about commmodities. This is the concern of those who follow the econom sts'
tradition which criticizes hypothetical questions. Verbal answers don't
hurt the way cash paynents do. Some evidence suggested that there was a
real difference between cash paynments and hypothetical paynments. But on
the whole the discrepancy was not as bad as one night fear.

Any time you have an irreversible element, especially one of sone
significance, you are changing the world, and the situation is
hypot hetical. It can never be put back. Now in the case of sone
environmental situations there is sone chance for correction in the sense
that there are sinilar situations in diverse geographies, so one can have a
feedback process. If in retrospect it turns out you w shed you hadn't made
sonme change, you needn't neke it elsewhere. This is the process which
prevents blind investment from being totally disastrous -- that there are
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enough sinilarities to be able to make an inference from one case to
another. This remnds me that | haven't seen any discussions of
cross-situation conparability, which is a way to get demand curves by
essentially conparing situations at different times, and/or different
places. It is not clear to me whether there has been enough attention paid
to this. There's too nuch geographic specificity in the studies reported
here.

Let me continue by discussing briefly some of the other biases
addressed here. Neither the enpirical evidence nor the theoretica
argunments convinced me that strategic bias is liable to be significant.
Sherwin Rosen does raise a point: Supposing | am asked, "From now on wl |
you use the survey data?" That is, will survey data formthe basis of our
judgenments? Then, indeed, | suppose one night have sone problens. But
let's not think that far ahead. This means the whol e discussion about
Vi ckery auctions and the like, which are basically incentive-conpatibility
met hods, are really beside the point. | don't think this has nuch to do
with the basic issue

Several other biases were nentioned, and | will go over themvery
briefly. One was the vehicle bias. | nust say, | didn't have a conviction
frommy reading that the vehicle bias does indeed matter. There is nothing
irrational about a difference in responses in this case. If I'mgoing to
finance a change by use permits, it is significantly different from the
case where | finance it by general taxation. Let ne put it differently --
it would be irrational if you did not get a difference in the responses
in these two situations. It is a fact that WP depends on who gets the “P,”
and on what that means. This is very reasonable in sonme circunstances. Now
for others, it may not be. You can get the framing problem Say you get
two nethods of paynent where every individual in fact is paying the sane
amount, or at least his or her random expected paynent is about the sane.
Then if the responses differ, you nay have a real vehicle bias. But if it

is merely that taxing according to one principle, like use permts, gives a
different result entirely than putting a general price, for exanple a bonus
tax, on the public at large, then | find nothing remarkable. | do not have

the conviction that these two different sources have ben well expressed

W need to see nore data than is usually supplied, because these
distributions of wllingness-to-pay were very skewed. The mean was al ways
much higher than the neiian. If you have a highly skewed demand, so that
few peopl e have a high value for it, there are certainly inplications for
met hods of financing. It certainly suggests that a method which captures
the surplus by individuals, even though it may be inefficient in some
techni cal sense, may be superior to an alternative which tries to
distribute the cost, say, in sone very broad way. It seenms to me that the
implication of this distribution is not that there is an error of
measurenent. Now, it may be, but | am assuning that it is not. It is a
perfectly real possibility that sone people val ue these things nuch nore
highly than others would -- visibility or the right to hunt or whatever. It
does suggest that sone nmethod of benefit taxation is appropriate. There are
such striking differences that averaging themout may be unfair and may have
legitimate political repercussions.

Again, on the information bias topic, | found that several different
strands seemto have been drawn together, sonme of which are not biases at
all. There was a lot of reference to information about other people's
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preferences. NON in some sense this is the last thing you want. |If you
are worried at all about strategic bias, then you do not want information
about other people's preferences, because you nmake strategic bias easy to
achi eve and you may induce it by your nethod of response. There is another
reason that you mght be concerned with other people's preferences and that
is second-hand information: "Now, if everybody else thinks it's a good
idea, it probably is a good idea, and | know | am uninformed and other
peopl e know a good deal nore about it." But that requires deliberate
nodelling to take that into account. It can't be done by sinply adding up
WP s.

QG her kinds of information seem to be proposed which are sinply

explaining the matter in greater detail, greater specificity. These are
al ready connected with hypothetical bias with regard to commodities. They
are sinmply trying to explain the commpdity in greater detail. Someone who

knows nore about surveys than | do would be better able to eval uate just
how nuch you can present, for exanple, before the difficulties in processing
the information presented begin to outweigh the benefits from having nore
information. This is sonething that | assune something is *known about, wth
the many years of survey research in this country.

How you make a survey situation realistic is something | don't know.
My inpression is that the evidence indicates that the nore you structure a
situation to be a pseudo reality the nmore real-like are the results YQU
elicit. But of course that usually has sonme price

Finally, addressing the question of accuracy, there is an interesting
guestion: Wat, even ideally, do we nean by accuracy? Wat is the
reference? What is the reality to which we refer? W want to conpare the
outcone to sone truth. Well, suppose we had infinite research resources,
what would we nmean? | suppose we want sone kind of ex-post valuation --
even that, of course, is hypothetical. One trouble is that in econonmics, as
well as in other social sciences, alnost all econonmic reality has to do with
counterfactuals. What do we nean by saying that you quote a price? Is this
prize the cost of tine comodity, or what you would give up to buy it? This
is full of the subjunctive nmood. This is not confined to economics, but
econoni cs has developed this logic. Al nost everything, all the concepts O
margi nalism are counterfactual statenents. They are statenents conparing
sonmething to what would be true if it were not so. "If you produce one
unit less," or statenents of that kind -- "if your income was one unit
higher." There is a certain inpalpable air of alternatives that are not
being realized in sone sense. sonetines, very occasionally, nature wll
supply you with that experinment, or you might deliberately induce it, but

in general there is a problemof this nature, and | don't have any answer
toit. | amonly pointing to some fundanental questions here about what we

mean.

| am not going to try to answer the question "Should we have the Cv\"
| think you can see ny attitude is very synpathetic; there are a | ot of
difficulties in CVWand there are a lot of difficulties in any kind of
neasur enent which purports to do the same thing, for exanple to give val ues
appropriate for welfare judgenents. Also, in my few brushes with actua
envi rnonnental analysis or health analysis, it appears to ne that in the
estimates produced by our technol ogical colleagues -- our nedica
col | eagues, our engineer friends -- errors on the order of one to ten are
considered to be perfectly normal. On one such project on which | was
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associ ated, for exanple, they were asked "What is the effect of nitrogn
oxi des enmitted by supersonic transports on the ozone content of the
stratosphere?" \Well, the chenists had some |aboratory experinental data

but they didn't know how | ong the nitrogen oxides would stay in the

at nosphere. They didn't know whether the same chemical effects would occur
because the reaction took place in the presence of a |large mx of other

chem cal species that might upset the situation. There were sone other
factors involved. Although the effect they expected was there, there were
other effects due to the supersonic transports that they hadn't all owed
for. These scientists were perfectly aware of the linmtations of their
know edge, and there were many nore problens, problens which will turn up
in that or any other effort.

The question is, should we be disturbed if we think that our error is
within the factor of plus or minus fifty percent, or even double that?
Let's talk about ratios of 3:1 or 5:1; conpared to tie other sources of
i gnorance in nost of these environmental fields or the technol ogica
i gnorance, and basic science ignorance, is this something to worry about,
is this one of the biggest sources of uncertainty inside the envoironnmenta
assessment ?
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C. COWENTS BY PROFESSOR DAN EL KAHNEMAN

The "State of the Arts" document (Chapters I-VI) is an inpressive piece
of work. | was struck by the close correspondence that is sonetines
observed between directly assessed market values and estimates derived from
peopl e's answers to hypothetical questions. Although psychol ogists comronly
have greater faith in hypothetical questions than econonists do, | was
surprised that it was possible to do so well with the CVM nethod. | was
also npressed with the intellectual rigor and honesty of the analysis.

The critical task is to specify the conditions under which the CWis

likely to be valid and useful. Indeed the Reference (perating Conditions
(ROC's) that are listed in Chapter VI define restrictions, warnings, or
caveats on the use of this nethod. | would like to add a few nmore. It

Is my inpression that several restrictions that were not nentioned in this
vol ume shoul d be considered. The purpose of ny remarks is to suggest new
ROC' S, to ensure that the use of CVM be constrained to problens in which
its results can be trusted. To enphasize the continuity of my concerns
with those of the authors of the book, | shall continue their enuneration of
ROC's, in adding to the four that they stated.

1. Reference Qperating Characteristic #5.: The CYM should only be
used for problens that have a "purchase structure."

Cet me now define what T nean by a "purchase sfructure.” | distinguish two
structures of transactions: purchase and conpensation. In a purchase
sonebody pays to obtain one of two general kinds of things. People pay for
i mprovenents, gains, goods and services that make them better off than they
were; they also pay to prevent a normal and expected deterioration. It is
perfectly nornal for a patient who has an illness and expects to get worse
to pay for a treatnment that will preserve her current |evel of health. |
describe transactions of this general kind as having a purchase structure
Transactions that have a different structure often occur in the context of
environnental affairs. In what | call a "conpensation structure," we start
wi th sonebody who has an endowrent -- for exanple a nice view, or clean
air -- which is threatened by sone deliberate and optional action of other
people. Gving up this part or aspect of the endowrent will make the

i ndi vidual worse off than before. The individual is requested, and
sometimes coerced, to sell part of his or her endownent, in order to benefit
someone else or society at large.

It is not always easy to deternine whether a problem has a purchase
structure or a conpensation structure. The key diagnostic is whether the
change in the individual's endownent is a nornal, expected, and natura
event, or an optional and therefore avoidable one, which only occurs because
some economic agent or some social institution chose to follow a particular
course of action. The optional and voluntary nature of the |oss of
endowrent defines transactions that have a conpensation structure
Let me illustrate the distinction by an exanple. Trees can be |ost either
to pests or to human action. Thus, a beautiful view may be ruined because
a virus has attacked the trees, or because someone is logging or nmining the
area, What is the value of the view to the individual who is threatened by
its loss? | wish to defend the controversial idea that the value of the
view is not the same in these two situations. The loss of the viewto the
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pests, which the individual mght pay to prevent, creates a purchase
structure. The loss of the view to soneone else's voluntary action
naturally creates a conpensation structure. |If someone makes ne worse off,
| expect to be conpensated.

There is an obvious relation between the two structures of transactions
that | have distinguished and the two nmethods of evaluation commonly used in
CYM willingness-to-pay (WP) and willingness-to-accept-conpensation (WA).
Standard economic theory assures is that the values assessed in the tw ways
should differ only by a (usually snall) incone effect. Because it is clear
that the use of WIA measures in CVM often yields obviously absurd nunbers,
the spirit of previous chapters is to allow using WIP neasures as a
substitute for WIA measures, even when the transaction that is contenplated

has a conpensation structure for which WIA is appropriate. | have to nake
it clear at the outset that | do not favor the use of the WA which
believe to be very problematic. However, | suggest a restriction on the use

of the neasure that is favored by npst of the authors represented in this
docurent: "W I lingness-to-pay should not be used as a neasure of value in
transactions that have a conpensation structure.” The proposed restriction
is based on the idea that the value of the difference between two states
depends on the cause of this difference, and on which of the two states is
consi dered nornmal. Thus, the sane |oss of vieww |l not have the sane val ue
if it is caused by a pest or by the intervention of a governnent agency.
This is a psychol ogi cal claimwhich, if accepted, has significant
inplications both for CYM and for public policy.

| shall try to defend this position, which may strike many of you as
heretical , on the basis of theory rather than data. Specifically, | want to
relate the idea to a central aspect of a theory of choice -- prospect theory
-- that ny colleague Anmpbs Tversky and | have devel oped (Kahneman and
Tversky, 1979, 1984; Tversky and Kahneman, 1981). The theory includes an
anal ysis of value that conpares each valued outcone or attribute to a
neutral or normal reference point (See Figure 12.1).

| nprovenents or gains appear to the right of the reference point, and
the value of all inprovements is positive. Deteriorations and | osses appear
to the left, and their value is negative. The value function in the Figure
is drawn crudely in tw segnents, with the function distinctly steeper in
the donmain of |osses than in the domain of gains. The figure illustrates
t he phenonmenon that we have called "l oss aversion" Kahneman and Tversky,
1984): | osses generally |loom much |arger than corresponding gains.

To give you a sense of loss aversion, try conparing the intensity of
the pain of losing $50 to tine pleasure of finding $50. In another context
consi der a sinple ganble, where on the toss of a coin you stand to win or
lose a certain anmount, with equal probability. The caution with which
propl e approach such ganbl es far exceeds what coul d be explained by a
concave utility function for noney. For exanple, when | asked ny students
what mini num prize would induce themto put a $10 stake on the toss of a
coin, the average ambunt they denmanded was over $25. There is no way of
deriving such extreme |oss aversion from any sensible notion of wutility for
weal th, but the observations are readily explained by assunming that a ganble
on even odds only becones acceptable when the possible gain is inflated to
conpensate for the much higher sensitivity to possible |osses -- as
illustrated by the slope of the funciton of Figure 12.1 in the positive and
in the negative domains.
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Figure 12.1: A Hypothetical Value Function

VALUE

LOSSES GAINS
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To see the contribution of |oss aversion to our story, consider the
difference between dirty air and clean air. | argue that this difference
can be legitimately evaluated in two different ways, depending on what is
viewed as the normal reference point. First consider an individual who 'has
dirty air. He lives in one of the areas of Los Angeles that are nost
afflicted by snog, and has now been offered the opportunity to purchase
clean air, perhaps by nmoving somewhere el se, or possibly by paying a share
of a public clean-up project. In this case of a purchase structure,
propose that the difference between dirty air and clean air should be val ued
on the positive side of the value function.

Now consider an individual who lives in an area where the air is clean
Clean air is the normal state of affairs for this individual, but now a
conpany w shes to nove in, and to take action that will pollute the air.
This case has a conpensation structure. | propose that the sane difference
btween dirty air and clean air should now be valued on the loss linmb of the
val ue function, which happens to be a great deal steeper. Thus , the val ue
of the sane difference between clean air and dirty air dpeends critically
on where one is coning from Note, however, that the present state of
affairs does not always determine the relevant neutral reference point.

For exanple, if the air is currently clean but is expected to get dirty
fromnatural causes, as in the case of trees that still |ook good but are
actual ly dying froma disease, the reference point is adjusted at least in
part to the anticipated change. Gains and | osses are probably relative to
a state that is expected for the near future, rather than to the status
quo.

If loss aversion is accepted as a fact of valuation, it follows that
WP is an acceptable method only for purchase transactions. In
particular, WP should not be used as a nmeasure of value for people who
are nmade to lose their clean air or their trees because of the
intervention of some other agent. The fairest way to represent such cases
is by recognizing that the experience is a genuine |loss, and that the
compensation should reflect this fact. | do not recomrend using the WA
method to estimate this value, because | agree with the reconmmendati ons O
the panel that this nethod is likely to produce usel ess results. My point
is only that the use of WIP is likely to yield serious underestimates of
the value of a good in a conpensation structure.

There is a fair amount of evidence for the phenonenon of |oss aversion
on which the present argument rests. There have been many reports, in your
own literature and in other contexts, of the so-called buying-selling
di screpancy (Gregory, 1982; Kahneman and Tversky, 1984; Knetsch and Sinden
1984; Thaler, 1981). This discrepancy can manifest itself by a difference
bet ween buying and selling prices, or by other measurenents of reluctance to
trade.

Anong t he exanpl es of buying-selling discrepancy discussed in the
present volune, the 3:1 ratio of estimtes of WA and WIP for hunting
permts appears to be very solidly docunented. It indicates, in the present
terns, that the value of a hunting pernmit is not the sane if one is
receiving it or giving it up. Another striking exanple is that of the
ef fects on housing values of fornmally designating some areas of California

as high in the risk of earthquakes. \Wen people who discovered that they
lived in such a region were asked how nuch it would be worth to themnot to

face the risk -- that is, how nuch they were willing to pay to have the sane
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quality of life in an area that is free of that risk -- the value was about
$5000. When people in other areas were asked what sum might induce themto
move to a designated high-risk one, the estimte was $28,000. This huge

di screpancy cannot be explained by self-selection. It is probably produced
in part by some people who say "I won't do it, | would never willingly accept
the risk!" The frequent refusal even to entertain the idea of a trade is
one of the banes of the WA nethod

| repeat these examples in the present context to enphasize the idea
that |oss-aversion, the buying-selling discrepancy and reluctance to trade
are highly robust effects that we ought to accept as such. It does not
appear tenable to argue that, sinply because economc theory says that there
should be no difference between WIP and WIA, then there is no difference
This is one of those cases in which, when there is a conflict between
observations and theory one should give the observations a chance

The discrepancy between buying and selling is not a universal effect --
it can be nade to vanish experinentally, and it frequently vanishes in the
real world. What are the conditions under which we may expect no
di screpancy between WP and WIA? Reversible transactions offer one obvious
exanple in which a | arge discrepancy sinply makes no sense. The noney that
is spent to buy a loaf of bread is surely not evaluated as a loss. The 2:1
ratio for the values of |osses and of gains, which is suggested by
observations in just acceptable ganbles, is certainly not applicable to
routine paments. The attitude to the downside of transactions may change
for recurrent reversible exchanges, in which one becones famliar with the
experience of getting a thing and giving it up. What is given up is
eventual |y perceived as an opportunity cost rather than as a loss, and |oss
aversion is then not a factor.

When a loss is inmposed on an individual on a unique occasion, however,
there is no reason to expect the evaluation of gains and |osses to be so
bal anced. Can we legislate that an individual is not allowed to have a
st eeper value for |losses than for gains, at |east in unique and
nonreversi ble transactions? | submit that it is not reasonable to |legislate
preferences to that extent. W nust therefore pay considerable attention to
t he buying-selling discrepancy when it exists. \WWen it does, and when the
probl em has a conpensation structure, the use of WIP to neasure val ue nust,
in my opinion, be avoided. Tricky issues will arise, of course, because of
the conplex mxture of objective and subjective considerations in the
problem How should we evaluate trees that are taken out to permt mning,
but were dooned anyway by a pest? Is the individual allowed to ignore the
fact (if indeed there is such a fact) that utility bills may rise
significantly unless the trees are torn down? Coviously, the determi nation
of the neutral reference point cannot always be left to the individual, but
the fact remains that there are situations of genuine and legitinate |oss,
for which a WIP nmeasure will not provide a fair assessnent.

Let ne repeat in closing this topic that I have not spoken as an
advocate of the WA nmeasure. Indeed, my aimwas to raise a problemrather
than offer a solution: by restricting the scope of CVMto neasures of
Wi | lingness-to-pay in problems that have a purchase structure, we nmay have
resticted the application of the method quite substantially. There are
surely many cases of compensation structure in which we would like to
neasure val ue, but the neasure of WA is suspect and WP is not an
acceptabl e substitute. The devel opment of adequate methods of evaluation for

230



such problens is for the future -- and it wll require much hard work

2. ROC #6: The use of CVM should be restricted to user val ues,
rather than to ideol ogical values.

The thrust of this suggestion is that we should exercise great caution
in measuring option values and reservation values, because the responses
that are obtained in such neasurements are likely to be heavily |oaded with
i deol ogi cal content. To illustrate the notion of ideological |oading, |
shall quote from tel ephone surveys that Jack Knetsch and | have been
conducting anmong tie residents of Toronto, in which they were asked WP and
WA questions about a number of hypothetical environmental changes. The key
observation is that there is a class of problems in which people' s answers
to preference questions seem quite insensitive to the numbers that are
mentioned in these questions. Indeed, people seemto be ready with an
answer before the relevant nunbers are specified. Professionals who are
skilled in analyses of tradeoffs know that it is not possible to give a
sensible answer to the question "What is nore inportant, health or income?"
w t hout specifying how much health and how much incone is at stake. Naive
respondents have no such difficulties and they may be expected (this is a
question we have not, in fact, asked) to state a clear preference for health
over income. Simlarly, | suppose that naive respondents will have a clear
answer to the question: Wiat is nore inportant to making people happy at
work, the challenge of the job or the quality of the social life?" The
willingness to choose anong inadequately specified options suggests that the
possibility of tradeoffs is neglected. Preferences of this kind appear to
reflect a hierarchy of ideological values.

It is reasonable to assume that the CVM which is offered as a
substitute for the market, is not intended to neasure ideological values --
but it nmay nonethel ess be contam nated by such values. How can such
contam nation be detected? Common sense is a help, of course, but nore
formal diagnostics can also be applied. | wll describe one, which | cal
"synbolic denmand.”

Consi der the three demand curves of Figure 12.2. First, imagine that
the dotted line represents the proportion of customers who are willing to
pay different prices for 10 pounds of apples, and that the dashed Iine
simlarly represents the demand for a pair of shoes. Wat can we say about
the demand for a package that conbines the apples and the shoes? The answer
depends on the distribution of demand for apples and shoes and on the
possi bl e covariation of the two goods in the demand of individuals. The
figure illustrates a special case in which the demand for both goods is
about equal. If in addition the goods are independent, as apples and shoes
probably are, the vertical sum of the two separate demand curves provides a
fair approximation to the demand for the package. In any event, the solid
line can only represent demand for the package if the two goods are entirely
redundant, so that either on its own is as good as the combination of both.

The three curves of Figure 12.2 do not in fact represent demand for
appl es and shoes. Instead, they represent answers of three groups of
respondents in our tel ephone survey, who were asked about their willingness to
pay an extra tax to nmaintain the fishing in sone regions of Ontario. The
| eftnost curve represents the proportion of respondents who are willing to pay
$25, $50 or $100 or nore for cleaning up the lakes in the Miuskoka region
The next curve to the right displays the willingness-to-pay for a similar
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Figure 12.2: Expressed Wilingness to Pay Tax for
Cleanup to Preserve Fishing in Muskoka, Haliburton,
and All Ontario.
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cleanup in the Haliburton region, and the rightnmost curve describes the
Wil lingness-to-pay to clean up all the lakes in Ontario. The denand
functions for the three cleanup operations are strikingly simlar.

The results indicate that people seemto be willing to pay al nost as
much to clean up one region or any other, and al nost as much for any one
region as for all Ontario together. W know from other surveys that these
responses do not reflect expectations of personal enjoynment fromthe
cl eanup, since Toronto residents are willing to pay substantial anounts to
clean up the |akes of British Columbia! People seemto answer such
questions as if they had been asked "Wat do you want to do about keeping
fish in our lakes?" and "How inportant is the issue to you?" The dollar
nunber nerely expresses the strength of the feeling that is aroused by these
questions. Because the questions all elicit synbolic expressions of the
sane attitude, there is not nuch difference between the nunbers that are
attached to a single region and to all of Ontario. | suspect that this
pattern is hardly unique, and woul d expect simlar failures of summation O
demand for other value-laden "goods," such as human |ives that could be
saved by social action: the hypothesis is that wllingness-to-pay to save
lives will be largely independent of the nunber of lives that are to be

saved. | call this "synbolic demand" because it is true of synmbols that
quantity is sonetines irrelevant: a small flag can be as good a synbol as a
| arge one. The econom cally incoherent pattern of demand illustrated in

Figure 12.2 can be a hel pful diagnostic of evaluations that are dom nated by
i deol ogi cal conm tents.

The nmain point of these remarks is to question an assunption. As an
out sider, both to economic analysis and to the use of CV it is natural for
me to ask "What are the basic presuppositions of the work reported in the
present volume?" One central cluster of presuppositions is that there

exi sts a set of coherent preferences for goods, including non-market goods
such as clean air and nice views; that these preferences would be reveal ed

by a proper market; and that these preferences can be recovered by CVMif

only the biases in CVW are elimnated. | find these to be very strong
assunptions. In particular, | question the existence of a coherent
preference order at the individual level, which is waiting to be reveal ed by
mar ket behavior. | amnot sure that | have a "true" dollar value for the

trees that | can see out of my window, that the market defines the perfect
way of revealing the true dollar value of the trees; that the only problem
of valuation is to discover that dollar value; and that it is therefore the
task of methods such as CVM to achieve estimates of the nmarket value

An al ternative way of |ooking at things would start fromthe assunption
that preferences are often shaped by the eliciting procedure. This is, |
think, the real significance of the starting point bias, about which so nuch
has been said in this volunme. For exanple, Jack Knetsch and | have tried a
nunber of starting points in questions about the value of cleaning up |akes.
We found that the proportion of respondents willing to have their taxes
increreased by $50 to clean up the Ontario | akes varied from 18%to 64%
depending on the starting point. The inplication of this huge bias is that
the respondents have no clear idea of how to answer the valuation question
and that they consequently clutch at straws. One of the straws that is
provided is the dollar anpunt that is mentioned in the question. Let me
suggest a hypot hetical reconstruction of the thinking that a respondent nay
do in answering a valuation question. "They ask whether | would be willing
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to pay $25 to clean up the lake. | have no idea, really, but $25 is
probably a nunmber that divides the population about equally. Wat | do know
about nyself is that | seemto feel (nore/less) strongly than nany other
peopl e on environmental issues ... | feel the government isn't doing enough

or there are too many environmentalist crazies blocking econonic
progress for the sake of fish and ducks." The initial Yes or No could well
be determined in this manner and the magnitude of the anchoring bias
suggests that it often is.

By the way, there is sad news for anyone who thinks that the bidding
card will elinmnate the problem Several recent studies by Jack Knetsch and
Robin Gregory have confirnmed the highly predictable result that the bidding
card is susceptible to anchoring biases. Responses obtained with a bidding
card are unlikely to be free of anchoring biases, for the sinple reason that
the range of values on the card provides information. Indeed, the mddle
region of the card is a hint about what the experimenter considers a
reasonabl e answer to the questions. There is no magic way of preventing
respondents fromlatching onto such weak hints as they may find in a
question, when they have no better way of answering it.

A specific recomendation about CVM use nmay be in order here. No study
of CVM shoul d be conducted without manipulation of the potential anchors or
suggestive nunmbers in the valuation question. Furthernore, these
mani pul ati ons shoul d be powerful enough to elicit the anchoring effect in
all its beauty; it is all to easy to fail to find a significant bias by
using a biasing manipulation that is too weak. The use of the anchoring
results depends, | suggest, on the nagnitude of the bias that is observed
if the bias is small or noderate, values obtained with different anchors can
be averaged to obtain an inproved estinmate. If the bias is large, however,
a different conclusion may be in order: \Wen the estimtes are too
susceptible to anchoring or to starting point bias, perhaps we should stop
our analysis right there. Like the incoherent pattern of demand that was
di sussed earlier, extreme susceptibility to suggestive nunbers nmay be taken
as an indication that the dollar values that we hope to nmeasure sinply do
not exist.

Doubts about the existence of a coherent preference order are not only

rai sed by anchoring biases, and are not restricted to non-market goods.
Tversky and | have studied a wide variety of choice problenms in which
preferences are highly susceptible to what we call framng effects:
preferences are affected by inconsequential variations in the descriptions
O options (Kahneman and Tversky, 1984; Tversky and Kahneman, 1981)

Fram ng effects violate a principle of invariance, which Kenneth Arrow has
called "extensionality." Franming effects are probably common in studies of
CYM Any denonstration that preferences are susceptible to such effects in
a particular context would raise doubts about the applicability of the
method to that context.

In the early days of CYM one of the main concerns was with the
possibility that respondents may wish to disguise their true values, for

strategic reasons. A nore realistic concern, | subnmt, is that users of CVM
often deal with people who sinply do not have the kind of coherent
preference order that the theory assunes -- especially in domains for which

tey lack market experience. The cautious recomendation is to avoid using
the nmethod in such cases.
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3. ROC #7: Accurate description of paynent node is essential to the CVM

My final point echoes a remark that Kenneth Arrow nade earlier, to the
effect that preferences are highly sensitive to procedures as well as to
outcomes. This, as Ken has pointed out, is perfectly rational. It may not
have been enphasized to a sufficient degree in the treatnment of CVWin the
present volune. The social arrangenent w thin which the paynents in WIP are
going to take place is an essential aspect of the payment method, and | put
that as nmy last RCC

The classic theory of public goods incorporates an idealization that
one should not forget. The theory adopts the assunption that | urged you
earlier to reject: that people have a specifiable denand for the good in
question, and that the task in public-good demand estimation is nmerely to
aggregate the demand of all the menbers of the community. The aggregate
demand or the aggregate WIP is then accepted as the value of that particul ar
public good. If you are beginning to be suspicious about this assunption
then sone qualifications are in order. In particular, it is likely that the
value of a particular product of social action to an individual depends
strongly on tie details of how that action is performed -- for exanple on the
equity of the distribution of paynents.

There is a bind here: we intend the CVWMto mmnmic what a free market
woul d generate. But a free market is inconceivable for many of the goods
that we wish to value. The only realistic way to achi eve some goods is by
government intervention or by social action, and the cost of this action
must be distributed, either progressively or equally, among nembers of the
commity. In such cases, it is indeed inpossible to separate the value of
a good fromthe procedure by which that good is obtained. In particular,
WP will then depend on others' payments. Note that this is a concern for
equity, which is not the same as a strategic attenpt by individuals to
mnimze their paynents and maximze their benefits. What happens here is
sinply that if | am asked to pay $50 to preserve Ontario fish, | would like
to know who else is going to pay $50. This is a legitimte concern for a
person to have, but it is one that severely constrains the validity of the
CYM the value that is estinated when a particular social arrangenent is
assuned by the respondents nay not be transferred to another

In conclusion, there are cases in which the CVWMin effect provides a
mar ket survey for a good that could indeed be narketed -- the nore
successful applications of the CVM appear to be of this kind. However, when
we deal with goods that can only be provided by the public, the survey,
whether we like it or not, actually provides an estinate of the results of a
ref erendum on a speci al - purpose tax, or on the fair allocation of a
particular good. This view of the CYM has inplications that extend even to
the proper statistical analysis of survey results. M inpression is that
the tradition of using the nmean of WIP derives fromthe idea that the
quantity to be estimated is the total denmand for the public good. Tota
demand is naturally assessed by estimating average individual demand, which
is then nultiplied by population size. If what we have is actually a
pattern of voting on a policy question, then the nedian anount that people
are willing to pay mght be just the measure that we want. My suggestion is
not that the median should always be used. The point that | wish to nake is
that the statistics that we enpl oy nmust be adapted to the structure of the
decision problem and to the structure of the social mechani sm by which the
pubi c good w Il be provided.
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D. COMMENTS BY PROFESSOR SHERW N ROSEN

The study is a very useful one that lays out the picture very clearly
and conpl etely. Speaking as sonmeone who has a small stake in some of these
i ssues and whose a priori views tend towards skepticism the report made
a convincing and positive case for the CVM

Three little criticisns refer to some "cheap shots" that detract fromthe
docunent as a whole in my opinion. One concerns a quote of Joan Robinson's in
Chapter |, to the effect that there is no possibility for empirical truth in
econom cs. That nay or may not be true, but what is the virtue of raising it
in this context? Besides, the quote was just naive in terns of enpirica
controversies in other sciences.

The second point concerns the discussion of social welfare measurenent
(Chapter 11), where a suggestion is nmade that market prices don't reflect
values. | fail to see the point of unqualified statements of this sort.

The authors are all econonists and they should take the thorough economc
point of view Let other experts take different positions. Distrust of
the nmarket often appears in environmental protection discussions and is
popular in some quarters. But the proper audience to influence first is
econom sts, and econom sts won't take this position. Apart from
externalities there are cases where market prices don't reflect socia

val ues involving taxes and other distortions, neither of which are
mentioned and could be taken into account.

The third point concerns raising very general questions about the
validity of utility theory and rationality. Again | don't see any payoff
for that in this context because |I don't see what alternative there is to
utility theory in a cost-benefit calculation, and cost-benefit theory is
all we have to go by in this business. Besides, there are tests of
rationality in this context, e.g., integrability tests.

Now, on to the main points. There is little question, as | said at
t he beginning, that the CYM approach is a promi sing one and a progressing
research program Sonetimes there is a flavor in the report of sone
O ynpian battle anmong nethods here. Yet the question is extrenely well
posed: How nuch are people willing to pay for certain things? Wat we are
trying to achieve is a good nmethod of answering that question; the

question to be answered isn't controversial at all. These nmethods are not
really mutually exclusive. | certainly don't see then that way. W

shouldn't be | ooking for the Best Method; a universal Best Method probably
doesn't exist. One nethod shouldn't be excluded over the other, because

the best enpirical research |ooks at the problemin alternative ways and
through varieties of evidence. The nore varieties of evidence we have, the

nore assured we will be of the correct answer. Another value of this
enterprise is the value of learning how to do survey research. Econom sts

have little skill at survey research though we certainly use nuch survey
data generated by people in other professions which is not necessarily

i deal for our purposes. | amvery hopeful that some of the work here wll
spill over into other aspects of survey techniques in economcs.

We particularly need nore evidence on validity and reliability of the
nethod. In this respect | found Chapter VI of the report the npst
interesting. It is the only one that gives really hard nunbers on a
conparison of this approach with some others that |eads to some indication
of validity or reliability. On this, | think the authors sonetinmes use
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difficult theoretical arguments when the nunber speak for thenselves, and
no theorizing is needed.
I would like to suggest an additional approach: The use of replication

studies. | don't see any evidence where a contingent market had been
replicated. Such studies may be boring, but if we are doing experinenta
work here of this sort, | think you have to get some replication. | would

like to see how the "goose study" done in Oregon conpares with the one in
W sconsin, and perhaps in sone other place. These repeated trials are an
i mportant way of learning how valid the nethod is.

| also would like to nake a point on this WP and WA difference
since | strongly disagree with Kahneman on the interpretation of
Brookshire's study on earthquakes. To ny mind there is a basic confusion
here between whet her preferences are inconsistent -- whether indifference
curves exist and so on -- and whether there are _differences in
pref erences anong subjects. Peopole who live on the fault will answer a
qguestion differently than people who don't live on the fault. This is how
| read the description of the Brookshire study. People who don't live on
the fault are nore worried about earthquakes and require much |arger
conpensation to live there than the pople who choose to live there. They
have different preferences, and if one is |abeled WIP and the other |abel ed
WIA, you are heading into big trouble. There is a study by d en Bl ongui st
about the value of lake views in Chicago, where sonmeone who lives in the
high rises right on the | akeshore was asked "How much would it take to get
you to nove off the | akeshore?" How much would they have to be paid to
give up their lake view? The response was a lot different than the amount
that people who didn't have a lake view would be willing to pay to get a
lake view. It is obvious that the people who didn't have a |ake view
self-selected thenselves -- they didn't care that nuch about it.

Anot her point that deserves enphasis relates to the strategic
hypot heti cal bias argunent. The point attributed to Rick Freeman in the
volune is inportant and bears repeating. There is no strategic bias so
long as the CVWMis strictly hypothetical. If it is hypothetical, then the
respondent knows his answer won't affect any policy, and there is no
incentive to msrepresent preferences. But if it is hypothetical, there is
no great incentive to go through the effort and cost of sharp calculation to
elicit true preferences. This is the real conundrumin the nmethod and
underlies my initial skepticismabout the CYWM It is worrisone that there
are only four or five studies where one can make enpirically meaningfu
conparisons. Now, one can argue theoretical points until doomsday, but we
need sone nore enpirical conparisons to check the validity of these nethods.
In this respect also, | don't view the hypothetical bias argument as so
ill-defined as the authors suggest. It is an economic argunent, a cost
benefit question on the cost of calculation in answering a question. It
seems difficult to test this. The authors want to make a formal test of
the proposition; but | don't see how a true test can be devised except by
conparison with sone alternative nethod

| found the section on accuracy (Chapter VI) to be unclear. Perhaps |
m ssed sonething, but the 50% nunber that was derived for assessing
accuracy appears ad _hoc. Precisely what scientific argunent was used to
arrive at that nunber? The 50% figure also seens to inply that people
don't know their own minds. Suppose that we had a perfect CVM as good as
we could nake it, and a person could cal culate down to the |ast nickel how
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mich a project is worth to him Wiy isn't that a fairly accurate nunber?
Wiy should it be valid only up to 50%

| also would argue with some of the supporting textual naterial
concerning ths point. The results on the variation in estinmtes of demand
elasticities, discussed in Chapter VI, are not all that interesting, since
not all of those studies are equally valid. For exanple, everybody's
estimate of the demand for sugar or whatever should not be counted in
calcul ating standard errors. Some of those studies are awful and should be
thrown out of court. They are no good. Some are much better than others.

Let me give you an exanple. In standard denmand theory sone years ago
a wel | -known study rejected the theory of demand because the Sl utsky matrix
wasn't negative sem -definite, on translog specifications. People have
reworked that very sane data -- it was aggregate tine series data -- using
much weaker revealed preference tests rather than a translog system
Reveal ed preference tests never reject the theory of demand. There is not
enough price variation to get true reveal ed preference conparisons in the
actual data and all the budget sets are nested. So what apparently happened
inthat study is that the translog anal yses inposed a | ot of curvature on
the data that just wasn't there. That curvature was invalidly inposed as a
mai nt ai ned hypothesis, and it came out wong.

Let ne close with sone questions that | don't feel were addressed hy
the study, that perhaps should be. One concerns the scope and linmitation
of the method. What kind of problens is the nethod best addressed to and
used for? Where would we be nost confortable in using it? Goose hunting
is one thing, but how about nuclear hazards, nuclear power radiation,
pronotion in the Southwest for fossil fuel generation and so on? Not only
do we need clarification on where these nmethods might be nmore useful; but
al so whet her they should be confined only to environmental issues. Perhaps
t hey woul d be useful for other kinds of public goods decisions, the size O
the mlitary for exanple

Anot her question that wasn't addressed is the cost of inplenmenting the
method relative to alternative methods. Perhaps other methods are cheaper
W need nore information on this. Surveys are expensive, and we are not
told how expensive these surveys are

The third point has to do with "selectivity effects'. The earthquake
site case is one exanple of it. The on-site experinments on CYM certainly

select users by their taste. Let me go back to the goose hunters -- | was
thinking while that was described that | would be willing to pay a few
bucks to prohibit all goose hunting. | don't want to get shot when | go to

view the Canada geese. Mre seriously, what is the relevant popul ation for
a survey in this area of research?" How does this relate to such things as
protest votes, refusenicks and so on, and precisely what is their role in

t he method?

The fourth point concerns the question of strategic bias which m ght
arise if this technique was put on line and seriously used on a large
scale. Wile reading the report, | had a vision of everybody hooked UP via
their PCs, direct on-line with EPA in Washington, making G oves-Ledyard
votes one hour per day every day. If this technique gets serious and
w despread use, we mght well expect the results on strategic bias and so
on that we are getting fromcurrent results to be invalid. At least I'd
worry about extrapolation.

The fifth point is that the report, perhaps, adopts a fairly naive
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approach to econonmic policy. In fact, it is the approach | would have
taken nmyself four or five years ago, before |'d been exposed to the work of
sone of ny coll eagues, especially Stigler and Becker. W really have to
address the political econonmy of EPA and other Kkinds of regulations. This
is the kind of regulation that seens to use very little economc input.
There are uniformstandards, very little price incentive, and a | ot of other
things that apparently can be rationalized only be political considerations
in pressure group politics. This raises questions of how the respondents
act when they answer these questons. Do they take these kinds of politica
consi derations into account? |s that another potential form of

hypot heti cal bias?
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E. COWENTS BY PROFESSOR VERNON SM TH

Kerry said that one of the disadvantages of going last is that
everything has already been said. But that is not really true for an
experimentali st who goes |ast, because we nearly always have sone data that
we can show. | do want to show some data a little later on that are taken
from experinents based on joint work with Peter Knez and Arlington WIIians.
These have to do with the subject of calibration. W are studying private
goods narket situations, but we are also asking WIP and WA questi ons.

As economi sts, our primary tool for solving a problemis to think
about it. This leads us to slip, perhaps unconsciously, into the
assunption that economi c agents al so solve their decision problens by
thinking about them In testing decision-theoretic propositions by
i nterrogation nethods, | think psychol ogists and others seemal so to have
assumed that the economi st nodel s the decision naker as a consciously
anal ytical agent. This seens to be inplicit in procedures that ask
subjects to choose anong a set of alternatives. Yet, | think the typica
subject in a market experinment, based at |east upon my experience, does not
appear to operate in this manner. For exanple, sone subjects "learn" over
time to adopt demand-revealing domi nant strategies, but they really
couldn't articulate why they do this. Some never learn; some seemto |latch
onto it right away, but | think they would have a lot of difficulty
explaining to you why.

In nmore conplicated experimental markets than the sinple auction,
subjects really learn to do quite well for thenselves, and also for the
theory of conpetitive markets, w thout having an understanding or even a
perception of the market as a whole, which is anything |ike our rigorous
nodel s of market analysis. This strongly suggests the possibility that
rati onal behavior may not be consciously calculating. Specifically, it
suggests the hypothesis that direct decision responses fromindividuals
based upon thinking about alternatives may |lead to violations of the
principles of rational behavior, but what individuals actually do in the
sequential replicating market context may not violate those principles
Hence, people may in some sense learn to be rational through market
experience.

Now, in Chapter VI we find a report of sone |aboratory experinents by
Coursey, Hovis and Schul ze, which show clearly that what people say about
WP and WA is not necessarily what they do asynptotically in a repetitive
mar ket experience. | want to enphasize the inportance of this hypothesis
and these corroborating results for any programthat will apply to the
contingent valuation method, by briefly discussing some Simlar
experimental results that involve a rather different market context than
those used by Coursey et al. Let ne begin by providing some
reinterpretation of WIP and WA data as it applies to estimting the val ue
of a particular good, such as the right to avoid tasting sucrose acetate
which is, | think, the commodity used in the Coursey et al., experinment.
O the right to hunt a goose or a deer. In discussing the difference
bet ween WIP and WIA neasures, | think it is inportant to distinguish
bet ween differences for the same individual and differences anmpng
individuals, and I have a feeling that has been confused in the discussion.

I think the fornmer has been clained to violate rational choice theory if
there is a "large" difference between WIP and WIA, though "large" is not
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very well defined as | read this literature. Mst of the observers seemto
find that such differences are |arger than they expected. But this
assessment is really subjective. For example, Coursey, Hovis and Schul ze
note that the incone effect should be small since WIP and WA are snal
relative to incone. Well, | think Don Coursey should remenmber the subject
at the University of Arizona who, when she collected the $25 to $30 earned
in a market experiment, comrented that | had just saved her a pint of blood
Now, people who derive income from bl ood sales seemunlikely to satisfy the
assunption that income effects will be negligible.

| think it is well to bear in mnd that all these speculations here are
just highlighting the fact that we really don't know. The guy says the
di vergence is larger than he expected based on the theory, but that
requires an interpretation that mght be incorrect. Now, differences in
WP and WIA across different individuals, even if large, should not disturb
us, since that is the kind of divergence in valuation that is the basis for
exchange. Large differences may sinply nmean that we can expect to observe
[ ow vol ume in market trading. The point here is that unless the
di stributions of WIP and WA are di sjoint, across individuals, there wll
be no gains from trade

Insofar as the CVW is used to value private, non-traded goods, such as
goose hunting and deer hunting permts, it seems to me that the objective is
to measure market value, which can be quite different than nean WIP or nean
WA, Let me illustrate what | have in mnd. | give you the standard
freshman diagram which | am going to use to lead into some of the
experinents that I amgoing to report. In Figure 12.3, the downward sl oping
line is a set of WIP neasures that you might get by interrogation froma
group of individuals and the upward sloping line is a set of WA neasures
that you mght get fromthe same group and it shouldn't surprise anyone
that the nmean WIP mi ght be different than the mean WIA; or that both of
these might be different fromthe market value (M) -- the value that
maxi m zes the gain from exchange. In Figure 12.3, area B is buyer's
surplus, area Sis seller's surplus, and B+ Sis the total surplus from
conpetitive market exchange

The experinments | amgoing to tell you about were not set up as WIP or
WIA experinents. They had a quite different purpose; in fact, the study
had been going on for six or seven nonths before it occurred to me that it
m ght be a good vehicle for asking WIP and WA questions. The experinents
invol ved studying rational expectations theory in an asset trading context.
In these experinments, twelve subjects might participate in an asset trading
mar ket, and each subject is given an endownent in cash and an endowrent in
securities. One subject mght get $9.50 in cash and no securities, another
m ght get $5.00 in cash and one security, and so on. The securities all pay
a random dividend with a distribution which is known to everyone. The
understanding is that after each period of trading we will draw fromthis
di vidend distribution and everyone who hol ds some inventory of securities
will receive that dividend, with everyone receiving the same dividend.

W have been using this vehicle for |ooking at rational expectations
theory, as | nentioned, and we also wanted to use it to see if we could
create market bubbles and crashes in the laboratory. Parenthetically, 1"l
nmention that we began with an assunption that it mght be very hard to do
this. It turned out that we were quite wong, it was very easy to do in
these finite games -- in a fifteen period game we had people's expectations
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Figure 12.3: WTA - WTP Relationships
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of capital gain causing themto bid up prices in a bubble-like market,
sonetinmes followed by crashes fromthe price peak as sonme began to wonder
if they would be able to find another "fool" who would pay the high prices
they had just paid. This, at least, is our interpretation of the results.

It occurred to us that a sinple version of this game might be a good
environnent in which to look at WIP and WIA neasures. Suppose everyone has
gone through the instructions in one of these experinments and each knows
their initial up-front cash and securities endowrent. Then we can ask them
the maxi mumthey would be willing to pay for an additional unit of
securities added to their inventory position; or what is the nininumthey
woul d accept to sell out of inventory. Qur thought was to ask themthese
qguestions -- hypothetical questions -- and then put themin a single
period of trade and see what trades occur and observe the actual trading
prices. Now naybe we will get off-the-wall answers to the WIP and WA
guestions, but on the other hand the resulting hypothetical market val ue
m ght not be a bad predictor of trading prices. If we got the results, for
i nstance, shown in Figure 12.3, in a particular survey, those results would
predict, on the basis of an interrogated supply and demand, that the mean
price in the market will be around $4.

So that was one of our questions: How good a predictor is this
hypot heti cal vehicle, even though there mght be a | ot of evidence of sone
sort of irrationality in the answers to these questions -- the point being
that it is possible that our theory of preferences is bad but that our
theory of markets is not so bad. That is, our nmarkets may do a pretty
efficient job, given whatever preferences are, even if those preferences do
not conform to our a priori expectations based on expected utility
theory, or what have you. Another question, and this one relates to the
Coursey et al. study, was that we wanted to see whether, if there were
some wild choices in WIP and WIA responses, these would tend to disappear,
and get nore reasonable, as the subjects obtained narket experience

Figure 12.4 shows you sone responses to hypothetical WP and WA
guestions that we asked nine individuals who are about to trade a sinple
ganbl e. The questions were put, and answered, prior to observing these
peopl e trade. The ganbl e has an expected val ue of about $1.25, paying $.50
with probability 1/2 and $2.00 with probability 1/2. W got sone "crazy"
answers here -- referring to Panel A Figure 12.4, soneone says they're
willing to pay $3.00 for this ganble! For Subject 7, the WIP was $3.00 and
the WTA was $4.00. Subject 2 will sell for $.50 -- that is, WA was $.50
-- but was willing to pay $7.25 for an additional unit. You can see that
sonme responses are all over the place. In fact, the nean willingness to
pay is $1.39, the nean willingness to accept paynent is $1.83, and the
predicted price is $1.25, the expected value of the ganble! There is an
old principle in econonmics that the cutting edge of the market is what the
mar gi nal sellers and buyers are going to do. It doesn't make any difference
if YOU have sone wild intramargi nal WP answers as long as they are
bal anced by conparable WIA answers. You may have these kinds of responses,
and yet the market as a whole may not be neking such an irrationa
prediction as to what's going to happen. Here, in fact, the prediction of
these interrogations is the sane as what rational expectations predictions
woul d be -- nanely a price of $1.25.

After these questions were asked, the subjects traded. They foll owed
New York Stock Exchange trading rules: any buyer can nmake a bid, any
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Figure 12.4
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seller can nake an offer, for a single unit. If either a bid or an offer
is accepted, acceptance becones a contract. The subjects nmake the nmarket

-- there is no auctioneer, except in the formof a rule. There are various
kinds of rules governing the market, and the participants nust subscribe to
them but there is no conscious intervention by any kind of super-agent;
the subjects are doing all the trading. In trade, the mean price on that
mar ket was $1.30, conpared with the predicted price (by both interrogated
supply and demand and rational expectations), which was $7.25

At the end of the first period of trading we reinitialize everybody
with the same endowrents of cash and securities that they had before, and we
ask them the sane questions again, and Panel B of figure 12.4 shows the
answers they gave us. WIP and WIA are starting to tighten up, but they are
predicting a higher prize. The market clearing price on the basis of the
hypot hetical interrogations is now about $1.42. As it turned out, that
wasn't too bad a predictor of what they did, since the mean price we
observed in trading was $1.50 -- quite a bit above the expected val ue of
the ganble. In fact, both the prediction by the WIP and WA nmeasures and
the actual narket were well above the expected value of the ganmble. Most
of these experinents were repeated five times. In this particular case |
will just show you results for three periods.

Panel C of Figure 12.4 gives results for the third period. The
interrogation (hypothetical) procedure predicted about $1.48, and the nean
we observed was $1.52, again both above the predictions of the rationa
expectations nodel.

In Figure 12.5, if you look at how total surplus changes, it seems to
me you see sonething of how nuch people and preferences are comng together
across three trials. You can see that total surplus is falling. Mst of
the decline is over by the second or third iteration. After this it
stabilizes.

Hypot hetical WIP and WIA are certainly not an accurate predictor of
what the people do. They do poorly in predicting volune -- each
interrogation provides a prediction of what the volune of trade will be,
and volume -was nearly always higher than that. But across al
replications, the hypothetical WP/ WA neasure does better than the
rati onal expectations. prediction as to what the mean observed price wll be.

Now we ask the question that Coursey et al. asked, to see whether in
our case, as in theirs, mst of the adjustment came from the WA side, with
the WIP remaining quite stable: How does the seller surplus change relative
to total surplus? Referring to Figure 12.5, you can see that we do not
have evidence (in terns of the surplus neasure) that mpst of the adjustment
was comng fromthe seller side. Actually, we haven't conputed the means
of WA and WIP yet. W hadn't seen those nmeans as particularly
significant, because we were thinking in ternms of private goods, of course
but we'll do that and maybe the nmeans are adjusting nore on the WA side
than on the WIP side.

Let me close by coming back to a point nade by Ral ph d" Arge. | think
it was said that the real test is whether economsts can conme up with
proposals for introducing markets in the allocation of environmental goods
As | read the CVWMwork, it seems to nme that what you are nminly working on
is proposals for some sort of a substitution for the market, a calculation
substitution. | really think we ought to devote a little time to thinking
about whether there night be the possibility of creating narkets where they
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Figure 12.5: Change in Seller Surplus Relative to Total Surplus
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don't now exist, and let the market do the calculation. In fact | have a
proposal, one which involves the estinmated 45,000 wild horses and asses
that are in Nevada, Arizona and Uah. These have been very controversia
-- apparently the population is growing at the rate of about 12%a year
and of course there is heavy pressure on grasslands -- the ranchers want to
shoot themall and WId Horse Annie wants to save themall. There is an
" Adopt a Donkey' program which | understand works pretty well for the
attractive ones, but the ones that are ugly, well, they just can't find
anyone to adopt them

So | have a very sinple proposal: W take the nenbership of the Sierra
Cub and the Friends of the Earth and other environnental organizations and
also all the nmenbers of the Cattlenen's Associations of Utah, Nevada and
Arizona, and distribute anong them at random 45,000 options to shoot a
horse. Then we list these options on the Pacific Stock Exchange, and all ow
themto be traded in an open narket. And so, if a rancher wants to shoot a
horse, he has to buy one of these certificates and then shoot the horse and
turn the certificate in. An environnentalist who wants to save a horse buys
one of these certificates and sits on it. So the idea is you use the narket
to manage that stock of feral animals. To keep the floating stock of
certificates equal to the stock of animals, the U S WIdlife Service would
estimate the animal stock, say every five years. If the animl stock
exceeded 45,000 | ess the nunber of redeened certificates, they would just
declare a certificate dividend such that the certificate stock equals the
number of feral animals. If the animal stock was |ess than this figure,
they woul d declare a negative dividend in certificates to maintain the
equality. This would allow the stock of certificate clains to keep pace
with the net biological change in the aninmal stock. Sherwin Rosen says he
woul d be willing to pay sonething to keep anyone from shooting the geese --
if he feels the same about these animals, all he needs to do is go out and
buy all 45,000 of the certificates.
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Xi1l. SUVMARY AND CONCLUSI ONS

A.  OVERVI EW

The reader has at this point been exposed to our initial assessments
of the CYM (Chapters | - VI) as well as to reactions regarding those
assessnments by a wide range of scholars, along with their assessments of
the CVM presented at the Assessnent Conference and reviewed in Chapters
VIl - XII. W were particularly inpressed with the quality of the
i nterchange between Conference participants concerning new and provocative
ways of | ooking at where we are and where we might go in terns of the
devel opment of the CYM In addition to the invited responses to Part | of
t his book which are given in Chapters VIl - XiI, we received comrents on
the pre-Conference draft of Part | by Drs. R C. Mtchell and R T. Carson
(Resources for the Future, Inc.). The points raised by Mtchell and Carson
in their Corments represent substantive contributions to the assessnents of
interest in this book; thus, with Mtchell and Carson's permnission, their
comrents are included in an Appendix to this chapter. As will becone
qui ckly apparent to the reader, the insightfulness of Mtchell and Carson's
comrents is reflected by our repeated references to themthroughout the
bal ance of this Chapter.

Qur task now is to draw together our discussions of the CVWMin Part |
with those by Conference participants in Part Il to the end of suggesting
final conclusions as to the state of the arts of the CVM as a nethod for
val uing public goods. As an aside, the reader should understand that in
response to the many constructive criticisns of our assessments of the CVM
offered by Conference participants, we have not altered the

pre-conference conclusion set out in Part | -- we have left the "warts"”
in our earlier discussions and conclusions as they were. Thus, as we
devel op final conclusions in this chapter, the reader is part of -- can

participate in -- the intellectual assessnent process wherein
constructive, critical interchange between scholars is used to nold
conclusions which ultimately reflect (we hope) some degree of consensus.
State of the arts conclusions regarding the CVM are devel oped bel ow

in the following manner. In Section B, attention is focused on the

wei ght of structural bias in the CVM biases which have been argued

to result fromsuch things as starting points, choice of payment

vehicles, strategic behavior and information. Section C considers

an issue that, in Chapter V, was presented as being of central inportance
for assessments of the CVM the potential for hypothetical bias in CVM
measures of value. in Section D we address the question of primary

i mportance for our state of the arts assessment of the CYM how does one
eval uate the accuracy of CVM neasures? These discussions are brought
together in Section E wherein we consider the bottomline: Wiat is the
state of the arts for the CYM? The chapter concludes with Section F
wherein we define critical issues for future research with the CVM
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B_STRUCTURAL BIASES | N THE CVM

Four structural types of bias in value nmeasures derived with the CVM
were given particular attention in earlier chapters of this book and were
O particular concern at the Assessnment Conference. These potentia
bi ases, discussed in turn below, are: strategic bias, starting point bias,
information bias and vehicle bias.

1. Strategic Bias. In general, the views of Conference
participants concerning strategic bias in CVM nmeasures parallel those
devel oped above in Chapter V. Freeman notes the absence of strong
enpirical evidence for free-riding behavior, which in his view suggests
that individuals will not behave strategically in purely hypothetical or
contingent narket settings -- a point of view seconded by Rosen. Professor
Arrow finds neither theoretical arguments nor enpirical evidence conpelling
in terms of strategic behavior by CVM subjects.

Bot h Freeman and Rosen enphasize, however, the potential dependence O
the "no strategic bias" conclusion on the fact that, within hypothetica
settings, subjects in the CVM study are not offered obvious opportunities
to nmanipulate outcomes; i.e., as noted in Chapter V, the potential for
strategic bias is less, the nore hypothetical the valuation process in the
CYM Such dependence, if it exists, raises two related problens,
however. First, and nmpst obviously, a trade-off is suggested between
strategic bias and hypothetical biases -- this issue will be discussed in
detail below in Section C. Secondly, a number of researchers are currently
advocating alternative structures for the CVYM wherein enphasis is placed on
the subject's perception that his/her response will influence policy.
Thus, Randall's theoretical nodel (Chapter VIII) is based on the assunption
that subjects believe that the results of the valuation exercise wll
i nfluence policy; within this franework, the "penalty" for a
non- pr ef erence-researched response is argued to be that the subjects
opportunity to influence policy is wasted or msused. Such focus on
i nfluencing policy, as noted by Randall, is suggestive of referendum
formats; indeed, Kahneman views the CVWas it stands as effectively
simulating a referendum Carson and Mtchell (Appendix) look to
referendum formats -- political markets -- as an alternative framework for
the CVM and as a nmeans for identifying "reference operating conditions"
relevant for assessirg the accuracy of CVM neasures (Appendix, part 4).

Ceteris paribus, the use of referendumtype fornats as a nmeans to
i nvestigate hypothetical bias may be questioned on the grounds that the
nore real is one's perception of the relevance of his/her responses in termns
of influencing policy, the greater is the potential for strategic bias (see,
in Chapter XlI, Rosen's "personal conputer" analogy). It is not clear that
such is the case, however. As inplied by Carson and Mtchell, couching the
CYMwthin the context of a referendummay in fact anount to the adaptation
of the CVWMto an institution which differs markedly fromthe market
institution which conmon applications of the CVM attenpt to simulate. The
possibility of tying the CVWMto alternative institutions (vis-a-vis the
market institution) is an interesting and potentially inportant point and is
considered in sone detail below in 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-bidding valuations tended to cluster around $X
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The dependence of CVYMvalues on the initial or "starting point" value of $X
was described as a "starting point bias." W noted enpirical evidence
supporting the existence of such biases -- Carson and Mtchell (Appendix
section 2.a) suggest still stronger evidence for such biases and argue that
studi es suggesting the absence of such biases nay 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/mitigating starting
poi nt bias: the use of a payment card (c.f. Chapter 111), and Freeman's
naval gunfire analogy of "bracket and halving" (Chapter X)

Prof essor Kahneman (Chapter Xl 1) proposes quite a different context for
treating and interpreting starting point bias. Kahneman suggests that the
finding of starting point bias is indicative of a CVM "conmodity" for which
subj ects are unable to answer valuation questions. For some types of
commodities, |ack of experience or familiarity with the conmodity results in
subjects' having great difficulty in putting dollar values on the comuodity
-- subjects are not "hiding" anything fromthe interviewer nor are they
attenpting to be clever, they sinply do not know how to answer the
val uation question in a meaningful way. Thus, rather than adopting neans
to elimnate starting point biases, Kahneman seenmingly views neans to
identify the existence of such biases as an inportant part of the study
design: the presence of such biases indicates that subjects are too
i gnorant of the conmodity to be able to value it meaningfully, in which case
the CVM should not be applied to the commodity in question. Kahneman offers
further "sad news" (XII. C: use of a payment card does not elinmnate the
probl em i nasmuch as val ue ranges on the bidding card provide the potentia
for "entering biases" (indications of "reasonable" responses)

When starting points are used in CYM studies, we concur with Carson and
Mtchell that the evidence suggesting starting point biases is indeed
conpel ling. Wiile, as is discussed in Section C,  Kahnemans' concern that a
subj ects' lack of experience/famliarity with a particular environmenta
good may result in his/her having difficulty in placing nmonetary val ues on
the good -- indeed, "famliarity, and/or experience is an ROC in Chapter VI
-- received enpirical evidence does not seemto support the notion that such
difficulties are nade manifest by starting point biases. Following Mtchell
and Carson's suggestions (Appendix), higher powered tests for such biases
may well result in starting point biases showing up in CVM studies involving
conmmodities with which subjects are reasonably famliar -- see the seven
studi es wherein derived CVM val ues are shown to conpare favorably with
val ues derived fromindirect market methods (Table 6.12). Thus, we would
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 environmental inprovenment. Mreover, it would appear to us
that paynment cards can be structured so as to elimnate the potential for
the "entering biases" of concern to Professor Kahneman. Thus, while an
i ssue of concern, the authors conclude that starting point problens should
be anmenable to control through care in the design of the CVM paynment card.

3. Information Bias. In Chapters Ill 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
val uations arising fromthe subject's exposure to nore information ("nore"
in quantitative and/or qualitative terms) regarding the commodity or
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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 conmodities.

Randal | (Chapter VII1) suggests that such confusion is elimnated as
follows. Rational subjects base their contingent narket decision on (i) the
val ue of the comodity offered; (ii) the rule by which the agency decides to
provide or not to provide the commodity; and (iii) the rule that determ nes
the payment to be exacted fromthe subject. Since, according to Randall
only (i) is relevant for valuing nonrival goods, the pertinent question is:
do (ii) and (iii) encourage accurate reporting of (i)? In this vein,
Randal | argues that different information which affects (ii) or (iii)
shoul d affect reported neasures of willingness 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."”

Related to Randall's point (iii) -- as well as to (ii) -- is the
desi gn question as to whether or not a subject in the CYM should be given
i nformation 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. Mreover, Arrow views such
"second hand" information as possibly leading to biases resulting from
subj ects' dependence on nore informed judgments of others, as inplied by
their bids. Freeman argues that such information could lead, in effect, to
a formof starting point bias. Along a slightly different |ine, 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 cormmodity in
question, i.e., Kahneman inplicitly rejects the econom sts' commonly-used

assunption of independent utility functions.

However, Randall's arguments concerning (i) - (iii) address only one
part of the sources of information of concern in Chapter V: changes in
information affecting value structures and/or commodities; his arguments do
not seemto speak directly to the relationship between reported val uations
and the quantity/quality of descriptive information concerning the
commodity. In these regards, it would seemthat in cases where systenmatic
differences in valuations are associated with changes in the quantity or
quality of information describing the CVM comodity, the inplied "bias" may
well be attributable to difficulties in "information processing” described
in Chapter V. Arrow points to the difficulties in balancing the potentia
benefits of providing subjects with descriptive information with the
subject's difficulties in processing that information. Freeman sees such
bi ases as positive vis-a-vis assessments of the CVMinasmuch as they nay be
interpreted as indicative of subjects' approaching the valuation process in
a meaningful way; i.e., subjects use information provided to form
perceptions of the CVYM commodity and base their valuation responses on that
i nformation.

Thus, in terns of information which has the effect of altering the

nature of the CYM commodity, rules for providing the commodity and/or rules
whi ch determ ne actual paynent, we would concur with Randall's judgment that

one woul d expect such changes to alter bids, in which case a bias per se
is not inmplied. On the related subject concerning a subject's exposure to

bids offered by other subjects, we find the argunent that such information
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may result in undesireable biases conpelling; in this regard, we note that,
whil e a substantive issue which perhaps warrants future inquiry, Kahneman's
rejection of the assunption of independent utility functions weakens results
fromvirtually all benefit assessment methods. Finally, in terms of biases
which may result fromdifferent levels of purely descriptive infornation
given to CVM subjects, two concluding 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 must avoid interpretative generalizations of CVMresults to

envi ronnental changes other than those specifically described in the

CWM i nstrunent.

4. Vehicle Bias. Conference participants, particularly Professors
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 paynment vehicle, if any, provides
"true” (unbiased) values and which paynent vehicles lead to biased val ues.
Arrow, Kahneman and Randall argue that the search for an unbi ased paynent
vehicle is misguided -- "biases" are not inplied by systematic variations in
of fered values and payment vehicles.

The essence of Arrow and Kahneman's argument (see Kahneman's ROC Nunber
Seven in Chapter XlII.C) is that the social arrangements by which ﬁaynents
are to be made -- the paynment vehicle -- is an integral part of the CVM
commodity per se, i.e., one cannot separate the value of the comodity
from the procedures by which the commodity is provided and payment is nade
O course, this is Randall's argunent (iii) concerning information bias
whi ch was di scussed above. In this regard, Kahneman rejects the notion that
val ues based on one set of "social arrangenents” nmay be transferred to a
different set; Arrow sees differing preferences -- and therefore values --
related to purchases via use permts, 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 inportant inplications
for the design of and interpretation of results fromthe CVM First,
fol l owi ng Kahneman (Chapter Xi1.C), reflecting the fact that our comodity
is not a market commodity, but a commdity which can only result from socia
action (government intervention), the CVM S node of paynent is selected on
the basis of realism -- what paynment vehicle would nost |ikely be enployed
in fact, if the commodity were to be provided? Secondly, paralleling
Freeman's interpretative limtations related to information bias, we
explicitly acknow edge, without apology, the potential dependence of
obtai ned valuations on the adopted paynent vehicle.

5. Conclusions. In ternms of the potential structural biases in CVM
val ues which this Section addressed, the current state of the arts in the
CWM nay be described as follows. First, all else equal, strategic bias
does not appear to be a mgjor problemin applications of the nethod. Two
caveats are relevant for this conclusion, however. Interactive
i nformati on concerning other subjects’ values, as night attend efforts to
bring standard CVM practices together with experimental techniques, may
i ntroduce incentives for strategic behavior. Further, efforts to reduce
the potential for hypothetical bias (discussed below) in the CVM a la
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Randal I 's proposed dependence on a subject's belief that his/her response
will actually affect public policy, may invite strategic behavior in
applications of the CYWMwhich rely on narket institutions -- the
inplications of structuring the CVM in alternative institutions are
di scussed below in Section F.

Secondly, the authors subnmit that the use of carefully structured
paynent cards can effectively nmitigate starting point bias in applications
of the CVMinvolving commdities with which subjects have had sone degree of

mar ket -rel ated experience -- where subjects are reasonably "familiar" with
the commodity. For other commpdities, Kahneman's concern with starting
point bias -- with or without a paynent card -- may be well-founded, but it

is unclear to the authors how one woul d di stinguish between anchoring-sorts
of biases in these cases and biases attributable to the nyriad
hypot hetical -rel ated i ssues concerning deci si on-nmaki ng under uncertainty,
attitude/ behavi or and others which arise when individuals begin at the
bottom of a learning curve relevant to an environnmental commodity.

Thirdly, the "information bias" rubric seens to serve no usefu
pur pose for assessnents of the CVM indeed, it may be counterproductive. In
terms 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 processing
capacities for "appropriate" commpdities. Once again, the famliarity
i ssue arises as does the relevance of the authors' suggested ROC's. In the
case of unfamiliar goods, in the authors' minds, it appears sanguine to
expect that processing capacities can be balanced with the bul k of
information that might be required to elicit reasonably informed val uations
from subjects

Finally, in terms of information concerning rules pertaining to the
provision of the comodity and/or to paynment, we see little to distinguish
these information "biases" 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 without 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 commodity described in the questionnaire, provided under the
"social arrangenent" (rules for provision and paynent vehicle) described in
the questionnaire. In this context, one views with equaninmty the rationa

fact that different PaynEnt/provision institutions -- social arrangenments
-- may result in different valuations
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C. HYPOTHETI CAL BI ASES IN THE CVM

The reader will recall the many "faces" of hypothetical bias discussed
in Chapter V. As one night expect after reading that chapter, the issues
associated with hypothetical bias, and the inplications of such biases,
served as a source of interesting exchanges at the Assessnent Conference
Refl ecting some degree of concensus among conference participants, the major
issues related to hypothetical bias, as they are relevant to our state O
the arts assessnment of the CVM are: the preference research issue(s); the
conparability of WIA and WP neasures; and the attitude v. intended behavior
i ssue. Those issues are considered in the discussions that follow.

1. Preference Research Issues. Under the rubric of "preference
research” developed in Chapter V, three distinct lines of argument can be
di scerned from the Conference papers and discussions: the role of
incentives for accurate valuations; the inportance of a subject's
fam liarity/experience with the CVYM comodity; and the (related) |earning
i ssue.

(a) Incentives and accurate valuations. In V.B above, argunents by
Freeman (1979) and by Feenburg and MI1ls (1981) concerning the |ack of
incentives for "accurate" valuation responses in the CVM were distilled into
a hypothesis of the form valuations with actual paynent equal valuations

wi thout actual payment (i.e. with hypothetical payment). Underlyin? this
hypot hesi s was Freeman's notion that, since individuals suffer no utility

l oss from inaccurate responses to CVM valuation questions, they |ack
incentives to engage in the mental effort (and consunption of time) required
to research preferences and formul ate meani ngful eval uations. Qur review
and interpretation of the literature related to the above hypothesis --
primarily the works by Bohm (1972), Bishop 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 hypothetical payments are involved
Qobviously, the inmplications of this conclusion would not bode well for the
CYM If hypothetical paynent does not provide incentives for accurate
responses in the CYM and absent nmeans for quantifying such biases, the
viability of the nethod may be seriously questioned

Mtchell and Carson (Appendix) take sharp issue with our conclusion
Based on their reworking of data used by Bohm and by Bishop and Heberl ein,
they find that results from these works concerning actual/hypothetica
paynent are nuch weaker than those reported in the authors' origina
papers. In turn, however, we should note Bishop and Heberlein's critiques
of Mtchell and Carson's reworking of their data, given above in Chapter [|X
Moreover, Mtchell and Carson challenge the rel evance of results fromthe
Coursey et al. study inasmuch as the study's focus is on WP-WA
differences, and results related to actual/hypothetical paynent differences
are sinply inferential. Finally, referring to the literature in cognitive
psychol ogy, their discussions with Slovic suggest that, first the genera
l[iterature on this topic shows equivocal findings; and second, that results
from Slovic's 1969 study do not strongly support the sweeping conclusion
offered by us in Chapter V.

O course, Mtchell and Carson do not argue that hypothetical paynent
does not result in bias; rather they argue that the question renains open.
Arrow seemingly agrees that the question is open. He argues (Chapter
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XIl-B) that in the pseudo-reality of the CVM well-structured questionnaires
which create real-like markets nmay wel|l be capable of generating real-like
results. Randall (Chapter VIII) offers a stronger argunent: notwithstanding
hypot heti cal paynment, incentives for a subject to research preferences and
formul ate accurate valuation responses are provided 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
i ssue noted by Arrow, Freeman and Rosen. Perhaps still stronger in these

regards are results fromlaboratory experinments conducted at the University
of Arizona reported by Vernon Smith (Chapter Xl |1-E). Based on these
experinments, Smith concludes that interrogated WP/ WA val ues (corresponding
to hypothetical payment/conpensation) were found to be better predictors
of post-trading equilibrium values for prices than a priori predictions
from expected utility theory. Mreover, while pre-trade predictions of
trading volumes were typically inaccurate, Smith notes that predicted

(hypot hetical) valuations were generally close (around 95% to actua

mar ket -cl earing prices.

There remain, however, the results of Bishop and Heberlein's recently
conpl eted study of Sandhill deer hunting permts (Chapter I1X). As in their
early goose-hunting permt study, Bishop and Heberlein find significant
di fferences between bids involving cash and hypothetical paynents in all O
their WIA experinments (Table 9.2) and in three of the four auction formats
used in their WP experinents (Table 9.3). Based on these findings, Bishop
and Heberlein conclude that the evidence for bias related to hypothetica
paynent is rather convincing. Mreover, they argue, no natter how closely
the Reference Operating Conditions are net, hypothetical bias (attributable
to hypothetical paynment) will remain.

Bi shop and Heberlein's conclusions, as well as the results fromtheir
i npressive Sandhill study, are not readily dismssed. No natter how
weakened by Mtchell and Carson's analysis, there exist research results
fromseveral studies (reviewed in Chapter V) supportive of those offered by
Bi shop and Heberlein. But there exists a great deal of evidence which
chal | enges the weight of Bishop and Heberlein's conclusions. In this
regard, we note the above-cited observations by Mtchell and Carson and by
Arrow, as well as, partcularly, the experinmental results reported by Vernon
Smith. 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 C/M and val ues derived fromindirect market methods -- a
degree of consonance which is, at worst, inconsistent with the full weight
of Bishop and Heberlein's conclusions, particularly as their conclusions
refer to commodities which to some extent satisfy our ROC's. Sinmiliarly,

t hese denonstrations argue against the strong conclusion suggested by us
in Chapter V.

In offering, then, a state of the arts conclusion concerning the
incentives issue generally, and biases attributable to hypothetical paynment
particularly, the authors 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 equivocal results concerning the
hypot heti cal paynent issue; at best, for public goods which satisfy the.
ROC' s, evidence from conparative and experinental studies suggests that
m ni nal biases in CYM neasures may result from hypothetical paynent.

(b). Familiarity/experience as a prerequisite for CVYM commoditi es.
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A second preference research issue devel oped in Chapter V concerns the
extent to which subjects in the CVWMinterview can place neani ngful Values On
commodities with which they are unfamliar -- they have no experience in
trading/valuing the comodity in question. Hypotheses related to this issue
devel oped by the authors in Chapter V focused on tinme and information
requirenents by subjects if they were to research preferences in a

nmeani ngful way to the end of fornulating accurate valuation responses. In
our search for research results relating to these hypotheses, myriad

probl ens associated with such things as cognitive di ssonance, nenta
accounts, information processing -- nore generally, 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 CVMinterview, could define their preferences
for a new, unfanmliar commodity in any neaningful way -- thus, our use O
ROC's 1 and 2 developed in Chapter VI

The fam liarity issue, and our requirement for experience/famliarity
with CYM commpdities as a Reference Operating Condition, was the subject of
consi derabl e controversy at the Assessment Conference. Freenman (Chapter X)
essentially accepted the famliarity/experience issue as being on equa
footing with the hypothetical payment/incentive issue as a potential source
of bias in CVYM neasures, and expanded the fanmliarity argument in the
following way. In contrast to conventional theory, Freenman argues that
i ndi vidual s have nore accurate know edge of their preference orderings in
t he nei ghborhood of those consunption bundles that they have actually
experienced. In instances where individuals are noved into unfamliar
regions of their preference orderings, accurate preference orderings -- and
therefore accurate valuations -- will result only after the individual can
learn (via trial and error experiences) about this "new' region of
consunption bundles. Thus, if the CYMinvolves small changes around
nei ghbor hoods of experienced consunption bundles (the individual is,
therefore, somewhat famliar with the commodity), valuation responses will
be nore accurate than for CVM studies involving changes (or new commodities)
whi ch nove individuals to regions of preference orderings with which the
subj ect has no experience.

V. Kerry Smith acknow edges the potential inportance of the famliarity
i ssue, but takes the argunent along two sonewhat different lines. First he
argues that the relevant state of the arts is one wherein we can say little,
qualitatively or quantitatively, about the inplications of the famliarity
probl eminasnuch as we have no nmodel of how individuals behave/respond in
the CVWM nilieu; he notes Hoehn and Randall's (1984) interesting beginning in
this regard, to which we would add the | ogic suggested by Freeman (Chapter X).
Secondly, and somewhat curiously, Smth argues that, in accepting the
ROC s which require that subjects be famliar with the CVYM commpdity and its
(at least) indirect market exchange, we require that the subject's choice
experience is the equivalent of his/her know edge of the features (outcones)
of the inplicit market; i.e., such CYM studies elicit the subjects'
perception/estimation of inplied market outcones for hypothetical changes
rather than the subject's personal valuation of the commodity.

V. Kerry Smith's latter point warrants a closer look. If the CVM
commodity was a |oaf of bread, the subject's know edge of narket outcones
(the price that bread commands in the supermarket) would surely be reflected
in the subject's bid. But the famliarity requirenent for public goods is
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not this strong, nor is the requirenent 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 (i) 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
"nmore." Individuals may have rough ideas of how nuch nore beach-side hones
cost than the housing counterpart in Pasadena, but it would be heroic to
assume their access to hedonic nmeasures which attribute values to the nyriad
attributes of the beach-side house (proximity 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 nodeling efforts concerning
i ndi vi dual behavior within the setting of the CVW is (and was, at the
Conference) well-received, his assertion that CVM applications for
comodi ties satisfying the famliarity ROC s inply the generation of
inplicit market outcomes, rather than an individual's revelation of
preferences, is not (to the authors' mnds) convincing

Kahneman argues that the requirement of faniliarity does not go far
enough in ternms of inposing limts on applications of the CVM which nay | ead
to a priori expectations of reasonably accurate responses. |In Chapter VI,
the authors, in describing the inplications of the ROCs, noted that the
ROC s precluded the derivaton of value estimates for unfamliar, and
uncertain, commodities, such as those related to option, preservation and
bequeat hnent val ues. Kahnenman suggests the use of a distinct ROC which
precludes the application of the CVM for deriving any value with
i deol ogi cal content -- i.e., only user values should be the subject of CVM
applications. In support of his argument, Kahneman draws on the notion of
"Synbolic (or incoherent) demand." Synbolic demand reflects an individual's
hi erarchy of val ues which, Kahneman argues, nust inject itself into any
econom ¢ or political context. Manifestations of synbolic demand --
mani f est ati ons of ideological "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
t hroughout the U.S. (this particular exanple of symbolic demand is found in
Schul ze et _al. 1984, Chapter |). Thus, to the extent that famliarity and
uncertainty ROC s do not elinminate all possible applications of the CVWMto
commodities with ideol ogical content, we are asked to expand the ROC s to
precl ude such applications.

(c) The learning issue. Wile inextricably related to the
fam liarity question discussed above, questions concerning "learning" are
sufficiently distinct to warrant their separate treatment. At issue in
these regards is the efficacy of various nethods and techniques in assisting
subjects in the CVWM to first, nmore effectively research their preferences
and/ or secondly, to nore conpletely understand the nature of the contingent
mar ket and incentive-conpatible behavior 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 techniques used in |aboratory experinents to
applications of the CVM

A recurring thene through Chapters Il - VI is the authors' view that
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the iterative bidding process nust be used in CVYM applications if neaningfu
nmeasures of subjects' maximumwi llingness to pay are to be derived. This
admttedly strong view was based primarily on three argunents devel oped in
those chapters. First, the heuristic argument (Chapters IIl and IV) 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 individua
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 experinmental ecnomics denmpbnstrate
that subjects require time and repetitive valuation trials before they begin
to fully appreciate the nature and inplications of the valuation process.
Third, and finally, the considerable enpirical evidence which

denonstrates significant differences between initial, one-shot values and
final values derived with the bidding process.

Whi | e acknowl edging that initial, one-shot, bids nmay underestinate a
subject's maxi mum wi ['1ingness to pay, Mtchell and Carson (Appendix) reject
the notion that the iterative bidding process solves the problem in so
doi ng, they challenge each of the three argunents used by us in devel oping
our contrary conclusion. The heuristic "prodding" argunent is turned 180
degrees to suggest that the bidding procedure may in fact "bully" subjects
into bidding nore, given their awkward social position of having to say "no"
to the interviewer's inferred request for a higher bid. Wile agreeing that
CWM scenarios should include iterative elements which pernit |earning
Mtchell and Carson argue that the iterative trials of experinenta
econoni cs are unnecessary to acconplish this end, and noreover, do not nake
the case for using the iterative bidding process. The necessary use of
iterative trials in experinental econom cs, they argue, may well be related
to the nonintuitive, second-price auction institution. |In ternms of one's
under st andi ng of the WIP format, they point to the data presented in Table
4.1 of Chapter IV which shows (for WIP trials) mnor differences in bids
across the repetitive trials. Finally, the interpretative weight of our
enpirical evidence denonstrating differences between initial and
post-bidding values is inplicitly challenged by Mtchell and Carson by the
guestion: "To what does one attribute the observed differences: downward
bias (as we argue) or a "bullying" effect?

Bi shop and Heberlein (Chapter 1 X) also criticize the "categorica
concl usi on" regarding the need for iterative bidding suggested by us in
earlier chapters. Like Mtchell and Carson, they point to the weak
statistical tests in demonstrations of bid differences with and wi thout
iterative bidding processes and report results of their analysis of
three bidding gane studies wherein starting and iterated bids are positively
correlated with hypothetical paynment, but not correlated with actual cash
paynents. Referring to results fromtheir Sandhill study, Bishop and
Heberl ein 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 mail surveys in application of the CVM they suggest as an
"ultimate conclusion" that the iterative bidding process nay sinply not be
worth the trouble and expense

In Chapters 1V and VI, the authors devoted considerable attention to
devel opnents in experinental econonics and the potential pronise of
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| aborat ory methods/techni ques used by experimental econonmists for
structuring and testing questionnaires to be used in CVWM field interviews;
particular stress is given to the use of "Vickery Auctions" and tatonnenent
processes -- basic methods used in experinmental economics -- as means by
whi ch nmore accurate responses night be obtained with the CVM

Qur enthusiasmfor |essons |earned from experinmental econonics,
vis-a-vis their meaningful transferability to the CVM was not totally
shared by Conference participants. Bishop 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 laboratory
experinments they point to the highly sinplified and artificial settings of
all laboratory experiments, and question the transferability of such
results to real-world situations -- a criticismechoed by Mtchell and
Carson as well as by V. Kerry Snith.

The enphasis given to Vickery auctions and the tatonnement process in

Chapter IV was found particularly disconcerting by a nunber of Conference
participants. In ternms of the Vickery auction -- a "discovery" viewed by

Bi shop and Heberlein as a red herring -- Mtchell and Carson (Appendix) as
wel | as Bishop and Heberlein (Chapter |X) acknow edge the effectiveness of
the method in assessing institutional structures for private goods involving
actual exchanges (see also, V.K Smith, Chapter XI, Section 4.C), but fail
to see how the nmethod is to be used for hypothetical markets for public
goods wherein exchange is inpossible; in this regard, these 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 incentive-conpatible
behavior inplied by the format, both Bi shop-Heberlein and Mtchell-Carson
question how such repetitive trials are to be inplenented whin the CVM
framework (see, also, Freemans' remarks in Chapter X). lterative bidding

t hese authors nmintain, does not substitute for the repetitive exchange
trials of the Vickery auction format. Similarly, in terms of our suggested
use of tatonnement processes as a part of the CYM Bishop-Heberlein assert
that, for hypothetical public goods of interest for the CVM

G oves- Ledyard proedures for inplementing such processes may not cause
respondents to reveal true preferences and may result sinply in increased
costs, increased confusion and |ower response rates. In this regard

reliance on tatonnement processes for the large groups of subjects generally
i ncluded in CVM studies "boggles" the mnds of Mtchell and Carson
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While we accept the "Red Herring" comment of Bishop and Heberlein in
the spirit of intellectual mschief in which it was intended, we do fee
that the role of experimental economics in contingent valuation research
has been m sunderstood, nost likely due to a failure in our exposition in
Chapter IV. Rather than serving as guidance for the structure of
hypot heti cal survey questions for the CYM the demand revealing nechani sms
devel oped by public choice theorists and experinmental econonists show how to
obtain value estimates which are close to "true values" in |aboratory
situations. It turns out that even in the laboratory, it is fairly
difficult to obtain "true" demand revealing values. First, one nust use an
incentive structure such as a Vickery auction for private goods. However,
this not sufficient. In addition, individuals nmust be given a nunber O
repetitive learning trials to understand the auction nmechanism and |earn
that demand revelation is their best strategy. Only by using both, a
demand reveal i ng mechani sm and by allowing sufficient |earning experience to
accrue via repetitive trials, do about 70% of the subjects actually revea
demand in |aboratory settings. Thus, based on their observations, the
Bi shop and Heberlein study (described in Chapter |X) which actually
attenpted to repurchase hunting permts likely did not reveal denmand for
hunting permts since no opportunity for repetitive learning trials was
given to participants and subjects nost certainly had no prior experience
selling their hunting permts. It then follows that experinental econonics
sheds little light on Biship and Heberlein's hypothetical values, but
suggests their "true val ue" obtained fromactual behavior may have been
bi ased for reasons other than those acknow edged by them The prinary
| esson from experimental economics is, therefore', concern nethods by which
val ues may be obtained which are demand reveal & as a basis of
conparison for alternative, hypothetical measures of value

These discussions conclude our capsulization of the controversies
surrounding the preference research issues: issues concerning the need for
incentives for accurate valuations, the subjects' need for famliarity/
experience with CYM comodities, and the efficacy of iterative
bi ddi ng and met hods/t echni ques drawn from exprinmental econonics for
assisting subjects in their preference research processes. As to the
inplications of these discussions for the state of the arts of the CVM
conclusions in this regard are but deferred until we have considered other
issues related to hypothetical bias. Thus, the authors' conclusion
concerning issues related to preference research are given below in
sub-section C. 4.

2. The Conparability of WP and WIA Measures. In Chapter VI, the
authors subnit as a Reference Qperating Condition for assessing the accuracy
of CVM val ues, the requirenment: "WP, not WA, neasures are elicited."
(MI.E). The rationale for the authors' inposition of this ROC was based on
two related lines of argument. In Chapter Il (Section 4) we note that in
spite of theoretical argunents (which relate to private goods) that WA
shoul d equal WIP, enpirical studies (Table 3.2) consistently denmpnstrate
wi de divergences between WIA and WIP neasures; generally, estimted WA
measures are orders of magnitude greater than estimted WP neasures (Table
3.2). In Chapter IV (Section C), we argue that such observed disparities
bet ween WIA and WIP may be attributed to cognitive dissonance, which in the
context of IV.Cs discussions, is reflected (via the Davis, et al
experiment) by subjects' failure to recognize dom nant strategies in a
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Vickery auction, i.e., in some cases, iterative trials, whereby subjects
learn that full demand revelation is their domnant strategy, results in the
convergence of WA to WP neasures. Such convergence was found to generally
obtain (in the Coursey _et al. experinent) under nonhypothetica
ci rcumstances, but not under hypothetical circunstances, an anonaly
attributable to the lack of a market-like environment in the hypothetica
experinments. In retrospect, we note the inplications of this finding for
earlier-discussed criticism of our enthusiasmfor the use of Vickery
auctions in the hypothetical setting of the CVM (Section C1-c). W also
note the consistency of laboratory results with Randall, et al.'s (1983)
argument (al so, see Randall's arguments in Chapter VII1) that WIP
underestimtes "true" values while WA overesti mates such val ues.

A consi derabl e ampunt of interesting and constructive criticismO Qur
WA/ WP argunents and concl usions was of fered by Conference participants.
First, various participants questioned our attribution of WA-WP
differences in hypothetical settings to "cognitive dissonance" and our
implied reliance on results fromiterative trials in_one experiment (the

Coursey et al. (1984) experinent) as a means for elimnating cognitive

di ssonance. Thus, Bishop and Heberlein question the lack of symretry O
learning effects fromiterative trials on WIP and WIA neasures in the
Coursey et al. experinment: iterative trials affect WA neasures but,
seem ngiy, not the WIP neasures. Mreover, Freeman (Chapter X) questions
our attribution of WIA-WP differences to "cognitive di ssonance" and the
l'ink between cognitive dissonance and our learning-via-iterative-trials
argunents. In this regard, congitive dissonance refers to the beliefs of a
subj ect (on which preferences are based) which are persistent over tine and
inthe face of contrary "facts," and which are changed by subjects via their
sel ection of information sources which are consistent with "desired"
beliefs (Ackerlof and Dickens, 1982, p. 307). Thus, all else equal, the
cognitive dissonance argunment would |lead us to expect little if any changes
in bids with additional information (learning; Arrow, 1982). In these
terms, a subject's lack of _understanding of a Vickery auction (or any
other valuation institution) may be viewed as distinct froman individual's
value -related beliefs which are subject to cognitive dissonance. Qur
"evidence" from experinental economics, with reference to iterated trials,
then suggests the subject's need to learn a "new' institution, but does
not necessarily establish cognitive dissonance as an explanation for WP-WA
diférences in nonl aboratory experinments (Table 3.1) as we infer in IIl.4 and
V. C.

As to our observations of large WIP-WA differences, this issue
is addressed by Randall in Chapter VIII wherein he argues that, for a
fairly wide range of contingent narket designs, 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
C-1-b: in instances where individuals |lack accurate information regarding

their preferences -- the CVM comodity takes the individual to preference
orderings beyond the nei ghborhood of experienced consunption bundles --
indiviuals may make errors in any direction, i.e., WP or WIA may be

greater or less than values that would result from experience with the new
commodity bundles. Along these lines, it is interesting to note that in
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Bi shop and Heberlein's Sandhill study (Chapter IX Tables 9.2 and 9.3)

hypot hetical WA values are |ess than cash offers ("true" valuations?) and
WP nmeasures exceed cash offers; they also note large WIP-WA differences
in cash offers as well as offers involving hypothetica

paynent/ conpensati on

Kahneman strongly supports our "use WP, not WA" ROC, but first
suggests that it be generalized and second, rationalizes the generalized RCC
along different lines. Hs generalized ROC is: use the CV only for
comodities 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
hi m her better off. A "conpensation structure" refers to a
commodi ty- exchange context wherein overtones of involuntary exchange are
present -- how much you must be paid to accept nore polluted air. The
rati onal e for Kahneman's suggested ROC is his appeal to "prospect theory"”
whi ch, in essence, assunes that individuals evaluate gains and |osses
differently; nore specifically, it assumes that individuals value |osses
di sproportionately higher than (identical) gains. Thus, one would expect a
subject's valuation of a gain (WP) to be substantively different from
hi s/ her valuation of a loss of identical nagnitude (WA).

We nust confess that the link between Kahneman's rationale and his
recommended ROC is not perfectly clear. One might appeal to prospect theory
as a neans for explaining why WIP and WFA measures shoul d be expected to
differ, but this would not argue for or against the preferability of one
nmeasure over another. It mght argue, however, that one nust use val ue
functions based on WP for valuing environmental inprovenents, but
that a different value function, based on WA neasures, nust be used in
val ui ng (costing) environnental degradations; i.e., one cannot nove toward
the origin along a "benefit" curve. But this observation could apply with
equal force to our conclusion that WP, not WIA, neasures be obtained via
the CVM Qur rejection of WA measures derived with the CYMis, upon close
i nspection, based on the argument that they are less "stable" than WP
neasures; i.e., they are nore affected by iterative trials, questionnaire
design, etc. W do not neke the case that cognivite dissonance, or other
psychol ogi cal / econonmic factors, are nore or less relevant for WIP or WA
neasures. Large differences observed between the two nmeasures obtain
in CYM studies, and that WA neasures are "high" may be inferred as a
motivation for our recommended RCC

Vernon Smith (Chapter XII.E) casts the WIP/ WTA argurment in a different
light. He asks if we are not confusing WIA/ WIP differences for the sane
i ndividual with such differences anong individuals. He notes that such
di fferences anong individuals, even if large, should not be disturbing
since such differences provide the basis for exchanges -- large differences
may sinply inply a low volunme in market trading. In terns of WA-WP
differences for the sane individual, Smith seenmingly rejects the assunption
of small income effects which underlies the WIlig (1976) arugnent |eading
to approxinmate equality between WIP and WIA. Hi s experinment denonstrates,
first, that several subjects persistently reported WIA and WIP that were
substantively different; secondly, his experinent denonstrates that
despite differences in WA and WIP val ues reported by individuals in the
expei nent, when such values are used in a market demand/supply context, the
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resulting prediction of post-trade market-clearing prices is nore accurate
than predictions drawn from expected utility theory. Thus, Smith argues
that enpirical evidence belies the theoretical expectations of "equal" WP
and WA for individuals -- note here the consonance of this observation with
t hose of Kahneman -- but that in a market context such differences across
individuals can result in accurate pre-trade predictions of actual
(post-trade) prices (valuations) at which comvodities are traded.

There are some particularly interesting inplications of Vernon Snmith's
argunent which warrant further exam nation. Consider the followi ng data

from Smith's experiment given in Figure 12.4.

Trial:
Measur e 1 2 3
(a) Predicted price from the $ 1.25 $ 1.25 $ 1.25
expected utility nodel
(b) Predicted price from WA 1.25 1.43 1.48
and WIP
(C Actual, post-trading 1.30 1.51 1.52
equilibrium price
(d) Sum of WIA 16. 47 10. 62 13. 86
(e) Sum of WIP 12. 42 10. 80 12. 24

Smith's experinment suggests a nethod for addressing accuracy/calibration
questions related to CYM neasures. For example, for a commodity which is
exchanged in the market, a CVM study might be conducted which collects WP
and WIA nmeasures from each subject. Demand (suppy) curves are estinated
from WIP (WIA) measures. Conparison of the resulting predicted price with
actual market price has obvious inplications for the accuracy of CVM
estimates of value. Mst inportantly, Smith's experinent provides enpirica
wei ght for Kahnenman's argunent that benefits (the area under a WIP-denand
curve) attributable to an environmental inprovenment nay be expected to
differ fromcosts (the area under a WIA-supply curve) for an environnenta
degradation. In this regard, the reader should note the different "areas"
(suns) for WIP-benefits and WIA-costs inplied fromSnith's results given
above, particularly values (d) and (e) for the first trial in Smith's
experiment.

Related to Vernon Smith's argunent is the point raised by Rosen
(XI'11.D). Rosen argues that WIP/ WA differences may in fact reflect
"selectivity" i.e., populations fromwhich WIP and WA neasures are taken
are not honpbgeneous populations. In this regard, Rosen points to
Brookshire et al.'s earthquake study: those living on 2 fault may well be
expected to value earthquake risks differently from those who do not live
on a fault.

Based on these interesting exchanges, it would appear to us that the
followi ng conclusions are relevant for the WIP/ WA issue. First, we agree
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with Freeman and Bi shop-Heberlein that a conpelling case has yet to be nmade
as to the general relationship between WA and/or WP neasures and "true"
val uations; certainly our attribution of such differences to cognitive

di ssonance is little nore than an assertion. As is argued below, this
inmplies the need for considerably nore attention being given to the

col l ection and anal ysis of psychol ogical and attitudinal data in future CvM
studies. Secondly, we agree with Freeman that the above-discussed

“fam liarity" issue is relevant for assessments of WP/ WA differences;
however, the little available 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, WIA/WIP differences
ranged from2:1 to 5:1 in experiments involving private goods (goose permts
in Bishop 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 minimum intuitively appealing, and certainly
consistent with (if not supported by) considerable enpirical findings. The
notion that individuals value gains (fromtransactions structures)
differently fromlosses (from conpensation structures) nmay not, however,
lead one to reject CVM applications to the estimation of WA val ues;

rather, it nmay suggest particular uses of WIP and WIA val ues: WP for
gains and WA for losses. Finally, we concur with Bishop-Heberlein

(Chapter IX) that the "burial" of WA nay be prenature and that

additional research is required which focuses on explanations of WP-WA

di fferences. Meanwhile, it appears to us, our ROC "use WIP, not WIA"

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 behavior" issue raised by
Bi shop 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
bet ween attitudes and behavior were likely minimzed. W acknow edged,
however, the rel evance of Ajzen and Fishbein's (1977) design criteria for
i mproving attitude-behavior correspondence (specific targets, actions,
context and timing). As an aside, Bishop and Heberlein (Chapter |X) may
have found our treatment of this subject to be uninforned or shallow, but
in light of the nmajor enphasis given results from psychol ogi cal studies
t hroughout Chapter V, we find ourselves nonplussed by their assertion of our
"indifference and hostility" (Chapter |IX Section E.7) to the relevance of
psychol ogi cal research for econonmic inquiry. W confess, however, to
understating the inportance of attitude-behavior issues in psychol ogy
research.

Bi shop and Heberlein's el aboration of the attitude-behavior issue in
Chapter I X E. 7, is insightful, illumnating, and we believe, rich inits
implications for the state of the arts of the CYM Their najor focus is on
attitudes (as they relate to reported WIP) and behavi or (actual payment of
WIP) and the factors which result in close correspondence between the two
Attitudes are determined by the interaction of three conponents:
cognition (dispassionate facts/beliefs), affectation (evaluative/enptiona
reactions to cognitive information) and intended behavior (intentiona
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"concl usi ons" derived fromaffective responses to cognitive information).
Interaction between these three components is of primary inportance; e.g.
an affective change may notivate the individual to acquire nore information
(a cognitive change) which may then lead to a change in intended behavi or
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 hypothetical offer -- witness their
observed differences between val uations involving real and hypot hetica
paynent. This analogy is consistent with Kahneman's argunents concerning
WIP- WA differences: WIA questions involving conpensation structures elicit
affective responses that differ fromthose elicited by WP questi ons
involving 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 manifestation 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 might actually pay for a CVM
commodity. Design criteria are those proposed by A zen and Fishbein (1977)
to which we add questions related to AC and AR (see Bishop and Heberlein's
examples in I X E 7). In analytical terms, one's assessment of the probable
correspondence between attitudes and behavior -- which relates to the
probabl e accuracy of estimted values -- is based on the values of AR and AC
vari abl es. For the commodity in question, the greater is a subject's
awar eness of consequences (famliarity with the commodity?) 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 value).

As noted above, Bishop and Heberlein's elaboration of the
attitudes-behavior issue allows for sharp focus on the need for attitudina
infornmation for assessments of CVMresults as well as for the types of
information that would be useful in these regards. Wile not affecting the
wei ght of their contribution, however, their discussions raise severa
questions of interest for our broad state of the arts assessnent of the CVM
First, in operational terms, we sinply note in passing the indexing task
inmplied by their proposed criteria for correspondence between attitudes and
behavior; e.g., what constitutes "high" values for AC or AR variabl es?
Secondly, absent fromtheir discussions is the relationship between
attitude-behavior criteria and the other psychol ogy-rel ated issues discussed
in Chapter V and reviewed by them As an exanple, Bishop-Heberlein's
di scussion of the three interactive conponents of attitudes would seemto
bear directly on the famliarity issue discussed above. If the cognitive
conponent is enpty -- subjects are unfamliar with the comodity, or have
little in the way of relevant facts/beliefs -- what mght we expect in termns
of affective responses and fornul ated behavioral intentions? A response to
ths question is inplied in Kahneman's discussion of starting points (Chapter
XIl.C): subjects are sinply incapable of assigning values to the commodity.
Bi shop-Heberlein's counterpart to this conclusion would seemto be: [ow AC
val ues inply divergence between attitudes and behavior and thus (one

supposes) inaccurate val ues.
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A third question raised by Bishop and Heberlein's attitude-behavior
di scussi ons concerns the conflict between their position on the viability of
esimating such things as option and existence values with the positions
taken by us in Section VI.E and by Kahneman in Xl 1.C Appealing to
fam liarity/experience factors underlying our ROCs 1 and 2, we argue that
one can expect a priori that such values nust involve (using Freeman's
nodel , Chapter 1X) consunption bundles well beyond the nei ghborhood of
bundl es with which the subject has experience; thus, our rejection of uses
of the CYM for estimating such val ues. Kahneman rejects the use of survey
met hods for valuing all but user values -- explicitly excluding
option/preservation values -- in his discussion of "synbolic demand".
Responses to questions related to ideological values, he argues, must
reflect the subjects' hierarchy of values which tend to be injected into
responses involving political or econonmic content. Wile acknow edging,
first, that assessnents of the validity of existence values via the CVM will
not be easy and, secondly, that results fromfield experiments hold little
promi se for the use of the CYMin deriving such val ues, Bishop-Heberlein
seem ngly take the position that the CVM i ght indeed be used for estinating
option or, particularly, existence values. The relative accuracy or
meani ngf ul ness of such neasures woul d be assessed via anal yses of the
correl ation between reported existence values and AC AR variables. In their
acid rain exanple, high existence values would inply (i) "high" awareness
that acid rain damages 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 1X E 7).

In terms of the different positions concerning the use of the CVM for
nonuser Val ues described above, we should acknow edge_possible exceptions
to our conclusion that the familiarity/experience ROC s preclude the
estimation of nonuser values; but we do not find Bishop-Heberlein's
argunents (and the acid rain exanple) conpelling in this regard. "H gh" AC
val ues, which indicate famliarity with the acid rain problem and "high" AR
val ues sinply do make their case: other values in the affectation "account"
-- perceptions of how the subject is affected in a "user value" 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 synbolic 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 CVM Conclusions In the authors
view, discussions at the Assessnent Conference were particularly productive
in giving perspective and context to the nyriad issues concerning
hypot hetical bias discussed in Chapters IIl - VI. As noted in those
Chapters, the potential for hypothetical bias in the CVM enters through the
hypot heti cal nature of paynment as well as the hypothetical comuodity and the
institution within which the coomodity is exchanged -- the contingent
market. We now ask, in light of the Assessment Conference, what is the
state of the arts of the CVWMin terns of the potential nagnitude of-
hypot heti cal biases?

In terms of hypothetical paynent, we view the potential for related
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bi ases with a great deal nobre equaninity than that suggested in the
conclusions to Chapter V. In 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 nade. The weight of the "incentives for
accuracy" argunent -rmust, at worst, be questioned in light of Vernon Snith's
experinents, wherein WP/ WA interrogations were "good" predictors of market
outcones, and the results from conparison studies wherein the CVYM generated
val ue estinates that were renarkably close to estimates derived from
indirect market methods (holding the question of the accuracy of any

nmet hod aside, for the nonent). W concur with Arrow s observation that
hypot hetical /real paynent differences may not be as serious as one mi ght
fear: well designed survey instruments wherein the exchange setting is

"pseudo-real" nmay indeed elicit real-like results. This is not to argue
that incentives/hypothetical paynent issues are not relevant; it is to argue
that, first, the jury is still out -- it remains an open issue -- and

second, that sone promise exists for structuring CVMinstrunents in ways
that mtigate, if not elimnate, the magnitude of payment bias

Wthin the rubric of "hypothetical bias," we find the nost pron nent
source of bias to arise in instances wherein the CVM commodity, within a
contingent exchange setting, is largely unfamliar to the subject -- the

subj ect has no experience in view ng the conmodity within the context of
trade-offs. In Freeman's terns, the effect of the CVWMis to nove the

individual to areas of his preference orderings that are far renoved from
nei ghbor hoods of consunption bundles with which the subject is fanmliar
Qur lack of mpdels concerning subjects' behavior in the CVM setting
not wi t hstandi ng, we see in Freeman's rudinentary nodeling efforts, as well
as in Kahneman's notion of synbolic demand and Bi shop-Heberlein's
di scussions of the roles of attitudes, the bases for reasserting our
contention that, for state of the arts applications of the CV (i)
participants in the CYM nust understand (be fanmiliar with) the comodity
to be valued (our ROC Number 1) and (ii) subjects nust have had (or be
allowed to obtain) prior valuation and choice experience with respect to
consunption levels of the commodity (our ROC Number 2).

In terms of learning issues, final state of the arts concl usions
concerning the efficacy of iterative bidding processes and | aboratory
nmet hods/ t echni ques for applications of the CVM 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 fromthe iterative
bi ddi ng process in studies involving, not just the small sanples of concern
to Mtchell and Carson, but |large sanple sizes. In our view, iterative
bi ddi ng does result in substantively higher bids. Iterative effects
notwit hstanding, Mtchell and Carson, as well as Bishop and Heberlein, are
obviously correct in pointing to the lack of evidence 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 IV, is wthout obvious
substance. Nor, it seens fair to say, has the attribution of iterative
bi dding 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 in higher CVM
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val uations, but we are unable to explain such differences.

Bi shop and Heberlein's |lament that economists involved in CVYMresearch
are woefully ignorant of research results in the related, and certainly
relevant, field of psychology extends with equal force to economsts'
general ignorance (until only very recently) of devel opments in experinmental
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
experinmental econonics, he/she must be struck with the inpressive
devel opnents made in that field which relate directly to the nost perplexing
questions facing the CYM practitioner: how does one establish incentive
structures; how do subjects |learn; how does one elicit preference
revel ation? The real "lessons" from experinmental economnics of
unquestionabl e i nportance for the devel opnment of the CVMare found in two
principal areas. First, |aboratory methods can provide us with a
relatively inexpensive and efficient method for conducting experinents
concerni ng design and conceptual questions of relevance for the CVM
exanpl es in these regards are questions concerning strategic bias, WP-WA
differences, effects of psychological variables on subject valuations, etc
Secondly, and of particular inportance, devel opnents in experinental
econom cs may be provocative -- challenging -- to CVMresearchers in terns
of stimulating new and inmginative lines of inquiry concerning persistent
probl ens encountered with the nethod. In these regards, the issue is not,
for exanple, whether or not the Vickery Second Price Auction per se wll
"work" in applications of the CVM rather, the issue is: can the CVM be
structured so as to better provide incentives for true revelations of
preferences (as an interesting initial effort in this regard, see Bishop
and Heberlein's experiments with a Fifth Price Auction in Chapter IX). As
anot her exanple, can we (should we) be experimenting with repeated
visits (repeated "trials") with CYM subjects, with questions designed to
hel p them |l earn incentive-conpatible behavior vis-a-vis a contingent
mar ket ?

Thus, |essons from experinental economics are clearly relevant for our
State O the arts assessnent of the CYM they indicate the |ack of
substantial progress made in the nethod' s devel opnent in inportant areas
Concerni ng subjects' |earning/understanding of incentive structures. Such
| essons are not, however, a panacea for resolving the problems of the CVM
Earlier-noted comments by Conference participants concerning our
over-enphasis on the ready transferability of nethods/techniques used in
experinmental economnics to applications of the CYM for valuing public goods
are well made, as are the reminders by Arrow and by Bi shop-Heberlein of the
inportant role of field experinents for inproving the state of the arts O
the CVM

Turning now to the WIP-WIA issue, relevant state of the arts
concl usi ons were suggested in the closing paragraphs of Section C 2 above.
V. Kerry Smith's call for theoretical inquiry as to subjects' behavior in
the contingent narket setting is particularly appropriate for efforts to
explain WIP-WA differences. In this regard, see the contrast between
Randal I 's theoretical nodel, which relies on subjects! perception that their
responses influence policy, wherein WIP (WIA) understates (overstates)
"true" valuations, and Bishop-Heberlein's contrary evidence as well as
Freeman's nodel which suggests that, for "unfamiliar" commodities, WP or
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WA relationships to true valuations cannot be deternmned a priori.
While we find conpelling, on deductive as well as intuitive grounds,
Kahneman's argunment that subjects value losses differently than gains,
we are concerned with the fact that WA nmeasures 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 theoretica
and enpirical research concerning this question, we maintain our conclusion
suggested in Chapter VI which states that WIP, not WIA, neasures should
be estimated with the CVM

Finally, the state of the arts of the CVWMin ternms of our appreciation
of the attitude-behavior issue is, in our view, greatly enhanced by
Bi shop- Heberlein's discussions in Chapter |IX. Means by which the accuracy
of CVM nmeasures, in ternms of the correspondence between attitudes and actua
behavi or underlying reported willingness to pay, are directly inplied by the
interactive relationships between attitudinal conponents and behavi or
Wil e inplenmentation problens remain for resolution, one can see in
Bi shop-Heberlein's exposition the essential framework for deriving enpirica
nmeasures for cognitive and affective conmponents of attitudes and, at |east
conceptual ly, their use in deriving indices of attitude-behavior
correspondence.
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D. THE ACCURACY OF CVM MEASURES OF VALUE

1. Overview of the "accuracy" issue. Recurring throughout Part | of
this book, as well as throughout Conference papers and discussions, is
reference to a subject's "true" valuation of a public good such as an
envi ronnental change. Thus, our standard for accuracy in values derived
fromthe CVWis a subject's reported valuation that reflects a "true"
revelation of preferences vis-a-vis the CVM commodity. In this regard, our
appeal to market institutions as a framework whose structure we hope to
simulate in the process of applying the CVWMis notivated by our desire to
capture, in applications of the CVM the incentives for preference
revelation that our theories lead us to expect froma narket context. In
the market context, individuals nmust 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 must, however "conpletely," search
hi s/ her preferences for the good in question vis-a-vis all other possible
goods and their prices (relative to his/her income). Thus as has been
extensively argued above, the inportance for assessnents of the CVM O such
themes as the subject's famliarity with a commdity (for the preference
"search", or research process) and the credibility of paynment and paynent
modes to the subject (for _meaningful subjective assessnments 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 themes as
requiring that the value derived in the C/VM be the subjects' estination of
mar ket out comes as opposed to the subjects' preference revelations; ROC s
per _se are discussed below ROC-1 requires that the subject have sone
famliarity with the C/M comodity and ROC-2 requires sone choice
experience, direct or indirect, with respect to consunption levels of the
CYM commodity. 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 w thin nei ghborhoods of consunption
bundl es with which he/she has had experience. Thus, our concern wth
accurate revelations of preferences leads us to require that choice setting
whi ch is anal ogous to a market setting, and which is consistent with the
expectation that the subject is capable of neaningful searches of preferences.
To require an "informed" choice setting does not, in our view, inply that
the CVYM application must then elicit the subjects' introspective estinate
of solutions of a hedonic market.

G ven that our standard for CVMvalues is the true revelation of a
subject's preferences, the primary question beconmes: how do we neasure that
standard? Cbviously, if we had a "true" value, assessnments 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 from
l[imted results fromlaboratory and field experiments involving private
goods, these neasures are not available. Therefore, in Chapter VI the
question of the accuracy of CYMvalues is addressed in the follow ng
indirect and inferential nanner. First, we note the literature that
suggests that, for ordinary demand studi es based on "hard" market data,
estimates may involve errors (the range for accuracy might be) on the order
of £50% or more. V. Kerry Smith (Chapter XI) expands on this argunent,
arguing that much of economst's "hard" data may be subject to the sane type
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of criticismconcerning, e.g., hypothetical and reporting biases as those
leveled at the CYM Such errors are generally attributable to such things
as assunptions concerning the distribution of error terns and functiona
forms. Secondly, fromthese data we then infer that econonetric val ue
estimates based on indirect market nmethods woul d invol ve ranges of error no
| ess than those in ordinary demand anal yses, i.e., one can argue, at nost,
that indirect market nethods yield value estimtes which woul d enconpass
"true" values within the range +50% Thirdly, appealing to the concept
of "reference accuracy," we note that received studies denonstrate that

bi ases associated with starting points, paynent vehicles, infornmation and
iterative bidding could result in errors as large as +50% in CVM

st udi es.

In retrospect, we might well have stopped our arguments here
avai | abl e evi dence suggests that either the CVMor indirect market nethods
may yield estimates of "true" preference revealing values within a range no
better than £50% We carried these argunents a step further, however, in
addressing the following question. Noting -- uncritically, it nust be
acknow edged -- cited instances wherein economsts quite confortably inpute
accuracy to market-based estimates of value, we inplicitly construct the
foll owing strawran: suppose that indirect market nethods yield accurate
results -- "accurate" within the range +50% are value estinmates from
i ndirect market and contingent valuation nethods different? W continue
by positing that if they are not different, then the accuracy of indirect
mar ket val ues inplies the accuracy of CVYM values. Referring to the fifteen
CYM I ndirect Market study conparisons given in Table 6.12, and noting that
ranges (+50% for accuracy of CVMvalues overlap with those for indirect
mar ket nethods in 13 conparisons, we then conclude that, for commdities
whi ch are anenable to application of indirect market nethods (a _caveat
then used to formROC s), the CVM may yield value estinates that are as
accurate as (the assuned accurate) values derived fromindirect market
met hods. It should be noted that any specification for the magnitude of
errors associated with the use of the CVWMis premature at this time. W
choose +50% as a neans for focusing attention on what is, in our
view, an interesting approach for assessing the accuracy of CvM
measur es.

In many ways our discussions of accuracy achieved their intended
purposes: they certainly received the attention of Conference participants;
most inportantly, they succeeded in initiating a dial ogue focused on how
future research mght address calibration and accuracy issues. Constructive
criticismof our discussions of accuracy offered by Conference participants
may be seen as involving the following three sets of issues.

2. What is Accuracy? The first set of issues involves the question
as posed by Arrow. what do we nean by "accuracy" and what |evel of
accuracy is it reasonable to expect fromapplications of the CVW? In
response to these questions, Arrow offers four observations: (i) referring
to hypothetical issues, the reality with which econonics (and other socia
sciences) deal, involves counter-factual lines of deduction -- statements
conparing actions with states that "would" hold, but in fact do not. Qur
concern is with 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 individua
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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 engineering sciences consider, as a
matter of course, estinmates producing errors on the order of one to ten (one
order of magnitude, see VI.D) to be normal; (iv) therefore, it is not

clear that we should be disturbed if our value estimates are thought to be
within £50% of true values, or *100% Ranges of error of 3:1 or 5:1

may pale in significance when conpared to those reflecting technica

i gnorance in nost environnental fields.

V. Kerry Smith 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 rem nder 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 strategic and hypothetica
bi ases (broadly defined) in various 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 arguments and the framework for considering the question of accuracy
offered by Freeman (Chapter X E). Define B as a subject's response to a CVM
question and assune that B is a random variable with mean, B'; B* is the
i ndividual's true valuation. Freeman's suggested approach for anal yses of
accuracy is then one which focuses on B -B* and on the variance O

e = BB . He distinguishes between "biases" -- B -B* differences
attributable to starting points, infornmation, etc. (the topic of Section A
above) -- and randomerrors reflected in B-B differences, where random

errors result fromthe hypothetical character of the CVM (the substance of
Section C above). Wth biases elimnated by questionnaire design, and
assuming that e is normally distributed with zero mean, |arge sanples
(which would result ine =0) my result in B = B*. In the light of our
earlier discussions, the application of Freeman's approach involves two
mej or questions, satisfactory responses to which elude the authors. First,
on what basis does one argue in a conpelling way that the nmany sources for
hypot heti cal biases are random and, particularly, normally distributed with
zero nean? Most inportantly, and directly related to Arrow s and Smith'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 neasurenent accuracy rejects the notion that
"true" valuations can be known, the result of which is a focus on renoving
denonstrable errors.

Final 'y, Bishop-Heberlein's argunments have inplications for the
question: what is accuracy? In ternms of the accuracy of values derived
fromthe CVM their discussions would seemto inply that accuracy turns on
the correspondence between attitudes and behavior, wherein such
correspondence mght be in sonme sense neasured by Azjen-Fishbein criteria
(vis-a-vis questionnaire design) and by cognitive and affective variabl es.
In passing, we note their second (tongue-in-cheek) criterion for accuracy
whi ch was suggested at the Assessment Conference: "good enough for
governnment work", which mght (quasi-seriously) be taken to mean that
order of magnitude estimates may be regarded as "accurate" for some
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applications of the C/M

3. Ref erence Accuracy and public good values. In our efforts to
couch the accuracy issue in ternms of "Reference Accuracy" -- accuracy is
defined in terms 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% argunment was seen
as "weak" by Freeman, as being " ad hoc " by Rosen, and unconvincing by
Mtchell and Carson. Referring to the CVMas well as indirect market
met hods, V. Kerry Smith questions the extent to which any error range can
be inputed to estimated val ue measures given the present state of our
know edge.  The basis for much of the expected criticismof our (no better
than) +50% reference accuracy range for CVM neasures reflects several
related arguments which, we of course concede, are well nade. M tchel | -
Carson, Bishop-Heberlein and Rosen point to the fact that well-desi gned CVM
studi es need not include biases resulting from starting points, paynent
vehicles, infomation and/or iterative bidding. [Indeed, our discussions
above in Sections B and C suggest that paynent cards can be structured so
as to nitigate or elinmnate starting point biases; paynent vehicle _bias
may be a misnomer -- node of payment may be inextricable fromthe
commodity; and, particularly for "famliar" goods, information issues may be
anenabl e to control by questionnaire design. Thus, these individuals argue,
demand studies using the CYM (or_indirect market nethods) are not of equal
quality, as is inplied by our general statement that reference accuracy
for the CV™M may be no better than +50% To these arguments Mtchell and
Carson add the observation that sanpling errors, discussions of which were
excluded from our assessnents of the CVM nust al so be considered --
sampling 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 instruments for nmeasurenent.
General |y speaking, Conference participants were supportive of our efforts
in Chapter VI which were designed to initiate thought and research
concerni ng neans by which ROC s might be defined and by which we m ght
neasure the error inplications of CYM applications wherein one or nore of
the ROC's are not satisfied. Thus, Arrow calls for nore field and
| aboratory experinents deigned to establish conditions under which
reasonably defined accuracy in the CVWM might obtain, a call echoed by Rosen
who, in addition, feels that replications of CYM studies mght be useful
in these regards. Bishop-Heberlein appeal for research designed to
calibrate errors with the extent to which ROC's are satisfied.

V. Kerry Smith's insistence on the need for mpdeling efforts is joined with
his observation of our lack of know edge as to how violations of ROC s
affect subjects' valuations.

O course, the need for standards against which the accuracy of CVM
val ues m ght be assessed underlies our suggested ROC's. Gven the critical
i nportance of ROC s for the use of Reference Accuracy, attention is now
turned to an evaluation of those conditions.

5. _The Reference Operating Conditions. There are at |east two
requirenents for estimation and use of Reference Accuracy for the CVM the
specification of Reference Qperating Conditions -- the conditions or
ci rcunstances which linit the accuracy of a measurement tool; and the
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magni tude of errors which result fromfailure to satisfy any given RCC
Consider, first, the problem of specifying ROC s relevant for the C/M
That ours is not the last word on ROC s relevant for the CVMis made cl ear
by ROC s explicitly or inmplicitly suggested by Conference participants.
Referring to Table 13.1, ROC s 1 through 4 are those suggested by us in
Table 6.13; ROC Nunber 8 was inplied in our discussions of the *50%
Ref erence Accuracy range for the CVM but, for reasons which 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, ROC 9 (and concur
with ROCs 1, 3 and 4). A choice for an ROC Nunber 10 is inplied by the
apparently contradictory positions of Randall, who would require subjects to
view the CVYM process as a real opportunity to influence policy, and Arrow,
Freeman (1979) and, we shoul d add, Rosen, who would view a subject's
perception of the CYM process in such a real, nonhypothetical way as
possibly inviting strategic responses. Finally, Bishop-Heberlein's
di scussions inmply ROC 11.
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TABLE 13.1

ALTERNATI VE REFERENCE OPERATI NG CONDI TI ONS

Measurenent Error Wen RCC
Ref erence Operating Condition is not Satisfied

1. Subjects must understand, be famliar ?
with, the commodity to be val ued.

2. Subjcts must have had (or be allowed ?

to obtain) prior valuation and choice
experience with respect to consunption
| evel s of the commdity.

3. There nust be little uncertainty. ?
4. WP, not WIA, neasures are elicited. ? + 300%
5.  (Kahneman) Val uati ons must involve ? + 300%

transaction structures, not conpen-
sation structures.

6. (Kahneman) CVM val ues obtai ned nust ?
relate to use, with mninmm ideological
content.

7. (Kahnenan) Paynent vehicles must be well ?

defined and credible vis-a-vis the CVM
the CVM commodity; values obtained with
one vehicle may not be interpretatively
"transferred" to those which we would
obtain with other vehicles.

8.  CVM applications nust involve:

(i) No basis for starting points or ?
anchori ng;

(ii) "appropriate" information concerning ?
the comodity and the valuation
process;

(iii) initial, noniterated valuations. ?

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

(i) Subj ects must be given as sinple a ?
choice as possible;

(ii) outliers should not unduly influence ?
research;

(iii) subjects should be pernmitted to abstain ?

from the valuation process.
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10

11.

(I'mplied by Randall, Chapter VIII): Subj ect s
must view the CVM process as a nmeani ngful
opportunity to influence policy via their
responses;

or
(Arrow, Rosen and Freeman, 1979): Subj ect s
must view questions as being sufficiently
hypot hetical so as not to provide incentives
for strategic behavior.

(Bi shop- Heberl ein):

(i) Azjen-Fishbein criteria for the structure
of valuation questions nust be satisfied.

(ii) "close" correspondence between attitudes
and behavior is required.
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It nust be acknow edged that the rationale for including any of the
ROC's in Table 13.1, as well as the rationale for excluding 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" argument
and secondly, our observation that in several conparison studies, x50%
accuracy ranges for CVM val ues overlap with +50% ranges for indirect
mar ket methods for valuations of commodities which we assert are
commodities with which subjects are probably familiar and have sone degree of

i ndirect market experience. Cbviously, neither argument is inmmune to
challenge. As a further exanple, in Section C 4 above we argue for the
abandonnent of the "information bias" rubric (ROC 8 (ii)). As a fina
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 linmts on CVYM neasures
that we believe to be inportant; e.g., in 9(i), what is a "sinple" choice?;
in ROC 10, what is a "neaningful opportunity" or a "sufficiently
hypot hetical" choice?

Thus it is hoped that the conbined discussions in this book concerning
the potential role of ROC s in providing neans by which ranges of Reference
Accuracy nay be attributed to CVYM neasures wll provoke imaginative thinking
and research relevant to the specification of precise and defensible RCC s;
in any state of the arts assessnent, of course, the immediately preceding
di sussions establish the infant stage of this process at this point in
tinme.

As is obvious from Table 13.1, while we at |east can see a place to
begin in ternms 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 13.1, Rowe and Chestnut's (1980) error estinmates can be of very
limted useful ness for our purposes given our inability to assess the
quality of studies used in their sanples vis-a-vis other relevant ROC s.
O course, this virtual void in our knowl edge is the notivation for the
i nsistence on "calibration" research by alnpbst all of the participants (see,
particularly, the Comments by Arrow and Rosen in Chapter Xl |, and those by

Bi shp-Heberlein (Chapter 1X) and by V. Kerry Smith (Chapter Xl)).
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E. THE STATE OF THE ARTS OF THE CONTI NGENT VALUATI ON METHOD

In Chapter | we noted the need for a "reflective pause" in CVMresearch
wherein concerned researchers can take stock of the progress that has been
made in the devel opnent of the method, and of the mmjor issues which require
resolution for further devel opments. 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 amongst CVM researchers attributable
to two central facts. First, there has been a lack of consensus anpng
researchers as to the priority issues and hypotheses that warrant enpirica
focus. Research efforts appeared scattered and diffuse as we repeatedly
addressed asserted "biases" in the CVW (e.g., starting point, information,
vehicl e biases, etc.) in the "heuristic" nmanner described in Chapter 111,
with seemngly but one basis for accepting or rejecting a "bias": sone
ill-defined "preponderance of evidence." In large part, this lack of a
wel | -defined, prioritized research agenda for the CV/M reflects the ad hoc
"chemistry set" approach to CVM research noted by V. Kerry Smith,

Bi shop- Heberlein, and other Conference participants. Enpirical applications
of the CVM have outstripped intellectual inquiry -- via formal nodels or
otherwi se -- as to how individuals nay behave within contingent market
settings and inplications for questionnaire design and inplenmentation
practices. Secondly, followi ng perhaps from the preceedi ng observations,
CWM researchers have been applogetic, or defensive, vis-a-vis the

"rest of the profession" 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, off-the-cuff attitudina

i ndi cations which nmight also be expected to reflect efforts by individuals
to manipulate 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 CVM for
estimating val ues for public goods are nmade manifest by the assessnent
process seen in Parts | and Il of this book. Thus, many of the positions
and concl usions presented by us in Part | were altered or retracted in this
Chapter as a result of the focused dial ogue concerning priority issues in
CWM research between the authors, four other promi nent CVM researchers, and
| eadi ng econoni cs and psychol ogy schol ars whose interest in public goods
valuation is a step renoved fromthe CYM per se. O course, the
reader will judge the success of this process in providing a state of the
arts context for the CVM In this regard, our general view of this
context is described as foll ows:

1. The CVM Wthout Apology. It is surely tine for replacing
apol ogies for the CVWMw th a positive research agenda to be described bel ow.
AS a first step in this direction, we nmust eschew the joys of
self-flagellation over our |ack of know edge of the "truth": we don't and
won't know it, nor will our colleagues in the "rest of the profession"
vis-a-vis their value estimates, nor will scientists in other disciplines.
Following Arrow s exhortations, we nust directly address the question,
what is accuracy, and then look to calibration nethods which provide us
with a nmeans to achieve accuracy |levels that are reasonabl e and cinsistent
with those levels obtained in other areas of economcs and in other
di sci plines.
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What is accuracy in a CVWMestimate? It is a subject's valuation of
a comodity which "reasonably" reveals his/her preference for the comodity.
What does "reasonabl e" nean? "Reasonabl eness" is established by criteria --
Ref erence Qperating Conditions -- which allow us to measure the magnitude of
probable errors in any given application of the CVYM Thus, whether
resulting ranges for Reference Accuracy associated with applications of the
CVM 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
estinmates 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 O
accuracy. Gven, as was argued above in Section D, that efforts to devel op
ROC s relevant to the CYM 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 tine, nust we then agree with V. Kerry Smith's judgenent
(Chapter Xl) that no conclusions 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 opnment of the CVM one fails to see
inplications for the accuracy of CVM measures 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 Reference Accuracy
for the CYM of magnitudes that woul d make CVM val ue estimates of practica
use in many cases, at this point in the method's devel opment a "usefu
conclusion"” in the sense of V. Kerry Smith's assertion mght well be that
the nethod produces order of mmgnitude estimates -- but we think one can
argue that error ranges are nmuch smaller.

Before continuing this argument, it is relevant for our purposes to
recall V. Kerry Smith's denonstration (Chapter XlI) of the w de range of

potential for hypothetical and reporting errors in "hard" data commonly
used, wi thout apology, in econom c analyses. Such data are seemngly

accepted in total ignorance of ROC s relevant for their collection and the
resulting ranges of Reference Accuracy. This observation, when conbi ned
with Coursey and Nyquist's findings of potential errors in ordinary denand
anal ysis and Mtchell-Carson's general coments regarding sanpling errors,
shoul d serve -- to paraphrase Freeman (Chapter X.E) -- as a chilling
rem nder of the limtations of enpirical analysis/nodels in nost areas O
econom c analysis. It seens fair to say that, in the general economcs
literature, questions of accuracy are not prominent. This is not to suggest
a nihilistic approach to CYM research: the whole world is wong
(i naccurate), so why should we be concerned with accuracy. We nmean to
suggest the perspective: economsts' typical preoccupation with such things
as standard errors, etc., may have misled us into view ng value estimtes as
"precise" in terns of narrow error ranges, = 5% 10% or even 20%
Couched in the broader ternms of Reference Accuracy, such "precision" in
general econonmic value estimates may quickly dissipate. Again, that such
broader views of accuracy are generally ignored in econonics is mde
mani fest by V. Kerry Smith's provocative discussion in Xl .B.

Returning to our discussion of what one can conclude regarding the
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accuracy of CVM neasures, we begin by recalling an earlier discussion of the
“truth". W do not and will not know it. But something 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 Smith's |aboratory experiments. Eschewing arguments as to how

Bi shop-Heberlein's auction fornmats m ght have been inproved in one way or
another, their cash offers/paynments are certainly the "truth" vis-a-vis
preference revelation in the sense that folks clearly paid (were paid) for a
wel | - defined conmpdity and then used the commodity. For the limted,

nost likely nonequilibrium "sinulated" 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% between cash and CVM
WP val ues, differences ranged from about 38%to 124% across their four
auction formats (Tables 9.2 and 9.3). Do these differences inply nothing
vis-a-vis conclusions as to the accuracy of CVM neasures? If accuracy is
viewed as involving "small" ranges for Reference Accuracy, one would | ament
the "large" differences, as do Bishop and Heberlein, and concur with V.
Kerry Smith that nothing (positive) can be concluded. |If orders of

magni tude are relevant, one mght find Bishop-Heberlein' s results startling:
CYM and cash offers are virtually the sane (see Figure 6.1). CQur

col l eagues in environmental engineering may well envy such accuracy. In

t hese regards, we note Bishop-Heberlein's [ater "surprise" (IX F) at how
well the CVM does work -- cash-CVM differences were not "outrageous".

Questions of the transferability of |aboratory results to real-world
condi tions aside, hypothetical responses in Vernon Smith's experinments were
consistently within 10% of actual market outcones. In the Coursey et al
| aboratory experinment (Figure 4.1), differences between val ues derived from
final Vickery auctions and hypothetical questions were |ess than 20% for WP
and approximately 100% for WIA. The central point in all of this is
apparent, however. In ternms of the standard for conparisons of CVM val ues,
we can continually argue as to how well preference revelations 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. But however well any of these measures
reflect meaningful revelations of preferences by individuals, every piece
of evidence that we have denonstrates that the CYMyields value estinates
that are indistinguishable fromthose standards in order of magnitude ternmns.
I ndeed, and herein lies the rel evance of our = 50% argunents, in nost

i nstances CVM values are within £ 50% of values derived from alternative
met hods for estimating preference reveal ed val ues.

3. Final Remarks. Thus, our final (c.f. our stronger
pre-Conference, reservations in Chapters | - VI, ad passin) assessment of
the state of the arts of the CVWMis generally positive. We find inpressive
the acuracy of CVM neasures inferred by the available evidence at this stage
of the method's devel opment. We find encouragenment in the Conference
results, Particularly those reported by Arrow, Kahneman, and Bi shop-

Heberl ein, which suggest that breaking 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 assessments given
above refer only to the potential promse of the CVM as a viable nmethod for
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estimating values for public goods. The realization of that promse inplies
real challenges for theoretical and enpirical research for those involved
with the nethod's further devel opment. |n concluding this book, we now
focus attention on critical issues for any research agenda which are

rel evant for guiding future CYM research.
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F. CRITICAL | SSUES FOR FUTURE CVM RESEARCH

In the nost general terns, it must be hoped that greater focus can be
achieved in future research with the CYM Both Bi shop-Heberlein and V.
Kerry Smith enphasize the ad hoc character of the bulk of CVM research to
date -- a characterization aptly described by Bi shop-Heberlein as reflecting
a "chemstry set" approach. To a large extent, the ad hoc quality of CVM
research 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
from this enpirical enphasis are nmade nanifest by the profession's
preoccupation, w thout resolution, with such operational "biases" as
starting point, information and vehicle issues as noted in Chapter Il
i ssues some of which, upon reflection by Conference participants, nmay now
be viewed as not inplying biases per se but rather inplying linmts on
questionnaire design and the manner in -which CYM values are interpreted.
Thus, the first critical issue for future CVMresearch is the netaphorica
realignnent of the enpirical cart and the theoretical horse. There is a
critical need for modeling efforts focused on individual behavior in
contingent nmarket settings which may serve as a basis for formulating
hypot heses for enpirical testing. This need for npdeling efforts underlies
virtually all of the additional issues for further CVMresearch discussed
bel ow.

A second critical issue for future research involves the specification
and measurenent of Reference Accuracy for CVM neasures. In this regard,

i magi native and innovative thought is required for defining relevant ROC s
%Et?' Tabl e 13.1 above) and for calibrating errors with deviations from

s. Thus, we nust ask questions exenplified by: Wat is "famliarity"
or "experience" vis-a-vis a CVM comodity; what is "uncertainty" and what
constitutes "ideological content"; what variables may perform best as
measures of cognition and/or affectation and how are attitudinal variables
calibrated with measures of attitude-behavior correspondence; how can we
better structure value questions so as to enhance a priori our
expectations that preference revel ations are obtained which are at | east
consonant with incentive-conpatible revelations in market contexts? In
addressing these issues we will need to profit fromand exploit the | essons
| earned in laboratory and field experinents, as well as in research in other
di sci plines.

A final critical issue for future CVMresearch involves our need to
resolve the "incentives" question. In this regard, our concern extends
beyond tine hypothetical payment question. W concur with Arrow s
suggestion that question settings that are sufficiently pseudo-real nay be
expected to result in satisfactorily pseudo-real responses and we are not
convinced as to the extent to which one can distinguish between paynent
effects and those attributed to famliarity and experience questions. O
interest in these regards is the threads of an argunent, seen inplicitly in
Randal | 's paper, as well as in Kahneman's Comments, and explicitly in
M tchel | -Carson's paper (Appendix), that valuations of contingent changes in
provision levels of public goods might be better obtained via processes
which attempt to sinmulate results frominstitutions other than the narket
institution. Their exanples specifically suggest the referendum institution.
In terns of famliarity and experience, the provision of public goods via
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reliance on market-1like transactions valuations is, at best, tenuous
vis-a-vis the referendum process which is actually used in this regard

Some sort of preference revelation nust surely be inferred by the act of
an individual's signing a petition which requests a public/social action
whi ch the individual generally knows will result in his/her payment of

hi gher taxes. Thus, a la Randall, the subject may indeed be notivated by
the opportunity to influence policy. Wiether such notivation would lead to
"strategic" signings of a cost-specific referendumis an inportant enpirica
question. Here we sinply note the potential appeal for such a variation

in CYMapplications in dealing with many of the sources of

fam |iarity/experience problems, when nmarket anal ogies are used in the CVM
and its possible use in resolving (or re-casting) the incentives problem
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APPENDI X - Chapter XI|I

SOVE COMMENTS ON THE STATE OF THE ARTS ASSESSMENT OF THE
CONTI NGENT VALUATI ON METHOD DRAFT REPORT*

Robert Cameron Mtchel
Resources for the Future
and
Richard T. Carson
Resources for the Future

and
The University of California (Berkeley)

A. ASPECTS OF THE USE OF THE BI DDI NG GAME FORVAT (Chapter 111)

1. Starting Point Bias. In our view, the evidence for starting
point bias is far stronger than the draft report's reviewof this literature
(p. 59ff) suggests. Al though the authors appear to recommend against the
use of bidding ganes at the point of eliciting the initial bid, presunably
because they feel that starting point bias is a real problem other readers
m ght review the evidence presented in the report and conclude that starting
point bias is not a problemwth the bidding game format. In what foll ows,
we present a critique of the report's literature review on this topic.

In the first place, the literature review offered in the report
includes various itens which are extraneous to tine issue of starting point
(SP) bias but which, nevertheless, appear to be offered as evidence against
SP bias.1l/ Secondly, there are several other studies not cited in the
draft report whose findings support the notion of SP bias. These include
our reinterpretation of Geenley, Walsh and Young's water benefits study
(Mtchell and Carson, forthcoming); the study by Thonpson and Roberts (1983)
of recreation values for offshore oil platfornms which shows a strong effect
in a well-designed test; and a forthcom ng paper by Boyle, Bishop and Wl sh
which also shows a strong effect in a well-designed test.

Third, sonme of the previous tests for SP bias, which are interpreted in
the report as showing no SP bias, are potentially flawed because of the
[ ow power of the tests. It is well recognized that sanple size
decisions should take into account the size needed to detect a specific
difference with a specified power.2/ Hypothesis testing on small sanples
whi ch have fairly high coefficients of variation face the probl em of
accepting a finding of "no difference" a large percent or' the tine when in
fact a difference of as much as twenty five percent nay be the case.3/

G ven the very small sanples used in the Los Angeles tests for starting
point bias (p. 61), the likelihood of finding a difference at the .05 or
even .10 level was very small. That a few of the tests In that study did
find differences should Se viewed as a potential sign of strong starting
poi nt bias than as evidence that it is rarely found. For the same reason
Desvousges, Smith and McG vney (pp. 64-5) were unable to positively assert
that starting points of $25 and $125 caused bias in their study despite the
fact that the difference between their nmeans is large and in the predicted
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direction. 4/

2. lterative format. At various points the report enphasizes the
i mportance of using an iterative format in CV studies. The grounds offered
for this recormendation are several. (i) The finding (p. 67) that an
initial payment card bid is raised significantly (despite small Sanple
si zes) when respondents are told the amount they originally offered nmay not
be enough to make possible the good's provision. (ii) Laboratory auction
results which show that bidding in an auction process only reaches full WP
after a series of iterative learning periods (pp. 83, 89ff).

Regarding (i), we agree that the initial paynent card anount is likely
to be a low estimte because people may not initially fully face up to the
"all or nothing" character of the situation. This raises the question of
how to capture the understated consumer surplus. W do not think the
fol lowup bidding game is necessarily the answer. The procedure of bidding
the price up in the "would you pay $1 nore" manner, runs a strong risk of
twi sting people's arns to go higher than they would really want to go (or
woul d vote for in a referendum). This is because the followp bidding ganme
procedure places people in the awkward social position of having to say no
to the inferred request of the interviewer that they increase their anount
by a mere $1 (or whatever the interval is) for a socially desirable public
good. One way to iterate with less chance of inplied value type biases
woul d be to say something to the effect that "if your amount was not enough
to acconplish the change and it would have to be foregone unl ess nore noney
was avail able, would you pay anything more?" If the person answered yes, he
or she could then be asked to say the maxi mum additional anount they woul d
pay before they would prefer to forgo the change

Regarding (ii), we agree that CV scenarios should include iterative
el ements which pernmit learning to take place. And the nore unfanmiliar the
good, the greater the need for these elements. W disagree with the notion
that using a bidding ganme or multiple administrations of the instrunent in a
panel design are necessary to acconplish this end. In the first place, the
evidence cited in the draft report that practice round (s) are needed in
experiments which use Vickery auctions is not persuasive because a second
price auction is not an intuitive institution for many people. Likew se,
the data presented on p. 95f suggests that a WIA format is al so not
intuitive. However, unlike either of these formats, the WIP fornat appears
to be sinpler and nore understandable. Second, as we will argue at nore
l ength bel ow, use of a referenda nodel instead of a marketd goods nodel
suggests that iteration of the kind proposed in the report is not an
i nperative design feature for CV surveys.

Thus it does not appear to us to be the case that an extended period of
tinme or numerous iterations of a bidding game fornmat which uses the WIP
format are necessary to arrive at the true value. The data presented in the
report's Figure 4.1 appear to support our contention. In this figure, the
experimental iterations made a minor difference at best in the WP bid
conpared with very large differences in the WA bid. W firmy believe,
however, that respondents in CV surveys do need to get into the game, and
t hat scenarios shoul d make every effort to help themto realize how it
works. One techni que we have found to be hel pful (Carson and M tchel
1984) is to provide respondents with opportunities to reconsider their
answers at various points in the course of the questionnaire.

3. Paynent Card. The report says relatively little about the
paynment card elicitation procedure except to describe sone of the
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experinments which have conpared the use of payment cards with several other
elicitaton nethods. It is inportant to enphasize that while paynent cards
formats were designed to avoid starting point bias, payment cards are not

i mune to other forms of bias involving inplied value cues. Because of

this, decisions about the nunber of dollar anmounts which are displayed in a
given card, their range, the size of the increnments, and (if used) the
nature of the anchors, nust take into account the nature of the good and the
expected value range. |If the appropriate decisions are nade, paynment card
bias can be minimzed. if inappropriate decisions are nade, the potentia
for bias is considerable. To take an extrenme exanmple, the use of a payment
card whose first two nunbers are $0 and $25 could lead to a substantia
upward bi as when val uing a good whose expected val ue (perhaps determ ned by
in-depth pretests) is in the range of 12 - 15 dollars. Even when
respondents are instructed, as they should be, to pick any nunber in between
t he ampunts shown on the card, in our experience they tend to limt the
choice to the numbers on the card. As a result, respondents who have a true
val ue of $15 for the good may be influenced by the design of this paynent
card to pick the $25 ampbunt and therefore overstate their WP amount.

Not enough is known about the effect of changing the various paraneters
of payment cards and nore research is called for. Research which tests the
influence of extreme differences in the upper bound is not very informative
however, since different mean WIP anpunts are to be expected under this
condition. The nmost useful research would focus on the effect of parameters
within the range of reasonable values such as the effect of upper bounds at
3, 5, and 7 times the expected average val ue
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B. THE AUCTI ON ANALOGY (Chapter IV.)

This chapter develops an auction analogy for CV studies which is based
on auctions for private goods, where the true price can be established
Since nobst CV surveys val ue public not private goods, the rel evance of
aucton theory to the provision of collective goods needs to be established
something the draft version of the report does not do.

1. Second Price Auction. The draft report recomends the second
price auction nodel for CV surveys. Wile a second price auction has
desirable properties, it is inpossible to simulate in a CV study without
greatly conplicating the scenario. And the use of increments in an English
auction, if they are large relative to the price, nmake it no | onger
equivalent to a second price auction (Carson and Foster, 1984), thus
qual i fying conclusion 6 on page 88 of the draft report.

Putting aside for the noment the collective properties of public goods,
CV surveys might be viewed as anal ogous to first price auctions in the sense
that the respondent, like the bidder in such an auction, believes he or she
will have to pay the price if the good is provided.5/ In CV surveys, such
a belief has the desirable property that if it does induce a bias, it is to
underestinmate the WIP for the good since first price auctions yield prices
at or below that of second price auctions. Any difference between a first
and a second price (if such a thing could be obtained for a good valued in a
CV survey) is likely to b e caused either by strategic behavior or by the
respondent's underval uing the good because of not having faced up to the
inplications of not receiving it. In both cases, the scenario can help
overcone these problens by enphasizing the potential for everyone being
excluded fromthe good if it is not provided
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C_ UTILITY OF LABORATORY EXPERI MENTS

The fact that CV studies value public goods raises serious questions
about the use of |aboratory experinments to determine optimal CV scenario
formats such as those advocated in Chapter IV. In the absence of a good
which can really be sold through a second price auction, what criterion
wi Il such experinments use in order to evaluate various alternative design
features? On the other hand, if the experinents use a good which can be
bought and sold (such as Bishop and Heberlein's hunting permts), the direct
applicability of these findings based on a private good to situations with
public goods is uncertain. Also relevant to the utility of experiments is
the fact that CV surveys normally value goods by interviewing fairly large
random sanpl es. The notion, which the report advocates, of applying a
tatonnement voting process, which requires unanimty, to any but a very
smal | group seems highly inpractical to us. Quite apart fromits
impracticality, we fail to understand why unaninmity is necessary since the
l'i kelihood of strategic behavior in properly designed CV studies has been
shown to be acceptably |ow

In our view, what is needed are not experinents ainmed at devel opi ng
mechani sns to sinulate second price auctions, which are likely to be
unsuitable to the field conditions faced by CV studies, but |aboratory and
field work which illunminate the conditions under which certain biases occur
inthe field and which give us greater understanding of what goes on in
peopl e's mnds when they answer WP questions. Desvousges and Smith's use
of focus groups is a case in point, as is their work in debriefing
interviewers to better understand the responses to their Mnongahela survey.
Much rmore work needs to be done on this count. For exanple, we need to know
how people tend to partition environmental goods in their mnds in order to
better understand the part-whole problem identified by Randall and Hoehn.
In-depth interviewing of a few respondents or the debriefing of participants
in a relevant experinment can potentially yield insights on this topic which
could really nake a difference in field applications.
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D. THE EFFECT OF HYPOTHETI CALITY (Chapter V)

1. Hypothetical bias. W believe the use of this termis confusing.
Al though the hypothetical character of CV studies has several potentia
effects, one of which is to increase the likelihood of certain other types
of bias (the other is to increase the randomquality of the answers), there
is no unique hypothetical bias.6/

2. Tests of Wiether Actual vs. Hypothetical Paynent Mkes a
Difference. Qur review of the literature leads us to question the draft
report's conclusions: (i) "The literature abounds wth evidence that
suggests that ... actual vs. hypothetical paynment does result in different
choices (p. 107, enphasis in the original) and (ii) ... the quality of
enpirical neasures of value fromthe HPM per_se are far froma |evel where
they might be regarded as accurate, in some sense, estimates for market
val ues attributable to public goods (p. 110)."

The evidence, at least as we read it, is much nore equivocal on both of
these points. W begin with (i) above. The draft report cites four bodies
of evidence in support of this contention, several of which do not support
it and others of which support it much less than suggested. The first is
Bohm s work whose concl usion that people will act "irresponsibly" where no
paynent is involved you accept as proved. In our 1981 report, we reanal yzed
Bohm s data and showed that this conclusion rested on one outlier. Mre
recently (Mtchell and Carson, 1984), we have further reanal yzed Bohnis
findings in light of recent experimental work (Marwell and Ames etc.).

Quite apart fromour original criticism which still holds, we now view
Bohm's treatnent Vib (which is essentially a first price auction where the
top ten out of 100 bids were accepted) as representing the cl osest

approxi mation to the true WIP of all of his treatments. In light of this,
it is significant that the nean bid for this treatment, K10.3, is al npst
identical to the nean bid for Vla, the only hypothetical treatnment in his
experiment.7/ The second body of evidence is Bishop and Heberlein's
original goose hunting study. In this case the draft report accepts our
criticismof Bishop and Heberlein's finding. Presuming that our critique of
these two inportant studies is correct, this leaves us with only two pieces
of evidence for the draft report's finding that the literature "abounds"
with evidence that actual and hypothetical payment result in different

choi ces
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The third study is Coursey et al., 1983, an unpublished experinent.
Qur reading of this paper suggests that the difference found in this study
has to do with WIP vs. WIA and not with hypothetical WP vs. real WP

Since the WIA/ WP issue has its own conplexity (e.g. Mchael Hanneman has
shown that the WIlig bounds do not hold for discrete choice situations) and
since WIP is the format used in nmost CV studies, this study is largely
irrelevant to the generalization.

The fourth body of evidence are "tests of actual vs. hypothetica
paynent on decision strategies reported in the psychological literature."
You cite Paul Slovic's 1969 conclusion that real vs. hypothetical gains or
| osses nmade a difference in people's decision strategies, as "typical" of
the findings of these studies (p. 108). Because our understanding of this
l[iterature was that it also contained a nunber of studies, such as G ether
and Plott's, which tested certain findings (such as preference reversals)
under both conditions with the opposite conclusion, we called Paul Slovic to
see what studies we had missed. In our conversation he made the foll ow ng
points: 1) Generally speaking, the literature on this topic shows equivoca
findings. 2) Very few studies have exami ned the effects of hypothetical vs.
real payments directly as his 1969 study did. Hs study was very sensitive
to decision strategy in that it |ooked at ganbles. 3) There are a lot of
studies simlar to Gether and Plott's which find that observed effects hold
under both conditions. In the absence of other evidence, we conclude that
the matter is less clear than the draft report's presentati on woul d suggest
and that Slovic's 1969 study doesn't really support the pessimstic
concl usi on

Thus the evidence for actual vs. hypothetical paynents nmaking a
difference is very weak. What about the other side of the question?
According to the report (p. 108) "there is little if any evidence that woul d
support the hypothesis that actual payment = hypothetical payment." It is
true that there is very little direct evidence for this hypothesis, just as
there is little direct evidence for the reverse hypothesis. Studies which
attenpt to predict behavior on the basis of measures of behaviora
intentions provide sone useful indirect evidence on this issue, however.

You cite one such study -- Kogan and Wallach (1968); there are a nunber of
others in the attitude-behavior literature which bear on this question
There is also sone relevant work in the market research literature on
"concept testing" (More 1982). These studies denpnstrate that, under
certain conditions, surveys can have excellent predictive value.8/

To summarize, we argue the following: (1) By no neans does the
literature abound with evidence that actual vs. hypothetical paynment results
in different choices. The evidence, we find, is very weak on this point.

(2) Although there is little direct evidence for the opposite hypothesis,

i nportant indirect evidence is available. (3) The essential fact is that
the literature sinply does not pernit an authoritative statenent to be made
one way or the other.

In making this argunent we do not nmean to inply that the hypothetica
character of CV studies is unproblematic. Indeed, we believe the greatest
nmet hodol ogi cal problens with the CV method stem fromtheir hypothetica
character. Nevertheless, there are reasonable grounds in the literature to
support the idea that carefully designed hypothetical payment situations can
approxi mate actual paynment situations with sufficient accuracy to be a
useful conponent of benefit/cost analysis.

W now turn to the draft report's second finding that the quality of
hypot hetical CV values "are far froma | evel where they might be regarded as
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accurate." Presuming that this nmeans that even well designed CV studies
with good sanples and excellent field work are inevitably very inaccurate,
this strong statement is sinply not supported by the evidence provided in
this chapter. Nor do we believe the statenent captures the reality of what
the past decade of research on CV has found. To repeat, our own view is
that while it is very difficult to obtain unbiased or mnimally biased CV
estimates, properly designed CV studies are possible and they can obtain
benefit measures with acceptable levels of accuracy.
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E. POLITICAL MARKETS AND REFERENCE OPERATI NG CONDI TIONS (Chapter VI.)

The draft report argues that accuracy in CV studies can only be
measured by the degree to which these studies replicate what is termed the
"key reference operating conditions for the nmarket institution." "Market
institution" is defined as markets in private goods where goods are traded
frequently through a process of conpeting bids and offers. In such a
market, according to the report, people gain information through the process
of frequent purchase. The requirenments inposed by the market nodel then
determnes the first two reference operating conditions (ROC s).

An alternative framework is suggested by the large body of theory
devel oped by economists and political scientists (e.g. Enelow and Hinich,
1984; Bergstrom Rubenfeld and Shapiro, 1982; Deacon and Shapiro, 1975) on
political markets which, after all, are how public goods are supplied. Here
the particular form of the political market nost relevant to CV is the
referendum In a referendum a voter is faced with a one-tine (or at best
with a very infrequent) choice on a predetermned policy package to which
they must vote yes or no before the outcone of the referendumis known. If
the particular issue cones up in a subsequent referendum it is likely to
pose a fairly sizable change in the policy package

The referendum framework suggests a somewhat different set of reference
operating conditions. ROC s fromreferenda and the psychol ogi cal research

whi ch point to distortions in decision processes appear to us to consist O
the fol | ow ng:

1) Respondents nust understand the commodity to be valued, how it wll
be provided and how it will be paid for,

2) They shoul d be given as sinple a choice as possible.

3) There nust be little uncertainty about the provision of the good.
4) WP, not WA, neasures are elicited.

5) Qutliers should not be permitted unduly to influence the results.

6) Respondents should be permtted to abstain from the valuation
process.

Items 3) and 4) are identical to those derived from the nmarket node

and presented on page 199 of the draft report. The other itens bear sone
expl anati on.

Iltem1): For a referendumto neasure people's true WIP for the
commodity, the voters should understand the nature of the commdity, its
met hod of provision and the consequences of its inplenentation. (In
practice, some people make uninforned decisions in referenda just as they do
in the marketplace.) In CV studies, the scenario nust be able to accurately
convey this information to respondents with w dely varying educationa
attainments and |ife experience. Understanding is usually nade easier if
the respondent has had experience with the good. But it is worth noting
that experience is not necessarily an advantage since famliarity can
interfere with understanding by |eading respondents to jump to m staken
concl usi ons about the scenario's elenents. For exanple, the use of a park
entrance fee as a paynent vehicle for valuing park anmenities is sonething
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whi ch many respondents have experienced. Asking for a maxi num WIP anount by
use O such a vehicle faces the problemthat respondents are likely to hold
a conception of a "fair" or normative park entrance fee based on their
experience. Thus, while they nmay in fact have a true WIP armount of $13 for
a particular anenity, they may bid less than this anount if their view of a
maxi num fair entrance fee is $10 or $7 or $5 etc

[tem 2): Referenda pose issues in terns of a yes/no decision for a
particular level of provision of a good at a given price. CV scenarios
shoul d strive for as sinple a choice as possible within the nmethodol ogi ca
[imtations of survey research and nodest sanple sizes. The potential for
yea-saying bias limts the application of a direct imtation of the
referenda format as do the large Sanple sizs required by formats using
di chot onbus answers to priced |evels of the good. Where the choice is
conpl ex, respondents shoul d be provided opportunities to change their
deci sions after they have gone through the val uation process and understand
its full inplications. Note that referenda are often one-time exercises
where voters vote on itens about which they nay not have had prior valuation
and choice experience (e.g. nuclear referenda, water bond issues etc.).

I[tem 5): Referenda use a mpjority or 2/3 rule for deciding whether or
not a public commodity is to be supplied. In either case a small mnority
(ie, outliers) do not determine the decision nade

Item 6): Participation in referenda is voluntary. Voters can choose
whether or not to go to the polls and once there, they can choose whether or
not to vote on particular issues. CV studies should not "require" answers
to the WIP questions fromrespondents who woul d prefer not to answer because
they are not interested in the valuation exercise, are confused by it, can't
determ ne what value they hold for the good etc, If they do, the quality O
the data will suffer. However, in order to obtain a valid population
estimate, the effect of nonresponses nust be adjusted for by use of
Scientific sampling and nissing data estinmation techniques.
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F. ON THE QUESTI ON OF ACCURACY (Chanter VI)

The report's argunment for a fifty percent error range is not
convincing. The size of the range appears to be arbitrarily chosen and the
statistical properties of the range are not well defined. Is the range, for
exanpl e, nmeant to include the sanpling variance? W do not think it shoul d.
If it doesn't, and sanpling variance is added to the fifty percent error
range, studies with small sanples will be expected to produce very |arge
estimate ranges.

Not all CV studies in the literature produce findings which are equally
valid. Sonme suffer from severe mnethodol ogi cal problems which bias the
results. Sone have very snmall sanple sizes which affect the statistica
tests of differences. To talk about the general accuracy of CV studies in
terms of an arbitrarily chosen and inprecisely defined +/- 50% criterion,
ignores this problem and seens to suggest that as long as a study neets the
ROC s specified in the report, it will provide a reasonably satisfactory
"rough" estimate. Quite apart from our views about whether the ROC s
recommended in the draft report are the nost appropriate ones, both the
report's and ours are too general to be of nuch help in providing criteria
by which a CV study can be evaluated. The key questions are: How does one
tell a "good" study in the sense of a properly conducted CV study, from a
"poor" one? What inprovements are needed to increase the accuracy of CV
studi es? Wich inprovenents promnise the nost payoff? These are the kinds
of issues which could have been explored to advantage in the report's
di scussion of accuracy.9/
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ENDNOTES

Appendi x To Chapter Xl 1|

*) The State of the Arts Assessment of the Contingent Valuation Method
Draft Report and the conference on this report represent an
important nilestone in the devel opment of the contingent val uation
met hod. They addressed a number of the inportant and difficult
i ssues associated with the nethodol ogy, some of which were overdue
for attention and others of which have engaged the thought of CV
practitioners for some tine. These renmarks were prepared before
the Palo Alto Conference in response to an invitation from the
authors for critical conments. W appreciate the opportunity to
participate in the debate raised by this stimulating report.

What follows are our views on a set of issues where we disagree
with the report's presentation. W have revised these renarks

somewhat since their original fornulation. Al page nunbers
refer to the original draft report.

1) Studies such as Walsh and G lliam (1982), which are cited in the
report, appear to be irrelevant to the issue, at least as
descri bed

2) See Desvousges et al., 1983, pp. A-1ff for a good discussion of
this topic, but note that the coefficients of variation for given
CV studies in Table A-2 are incorrectly estimted and are much
too small because they cal cul ated the coefficient of variation
with the standard error of the mean instead of the standard

devi ati on.

3) A pretest which we ran in the summer of 1983 illustrates the
potential consequence of small sanple sizes for hypothesis
testing. In addition to pretesting our water quality

instrunent, we wanted to test the effect of using paynment Cards
with and wthout anchors. Qur usable N's were 37 and 39 for
the two treatments and the coefficient of variations were
roughly 2.0, a size simlar to that found in many CV studies. If
we wi shed to use standard conparison of means tests to detect a
25 percent or greater difference between the two treatnents,
with (i) a ten percent chance of rejecting the hypothesis of no
difference where there is a difference and (ii) a five

percent chance of accepting a difference only 5 percent of the
tinme when in fact no difference is present, we woul d have

had to have a sanple size of approxinmately 2000 for each
treatnent. Expressed another way, given our actual sample size
the nmean of the second treatnent would have had to have been 75
percent |arger (or smaller) than that of the first treatment
before we could have rejected the null hypothesis.

Because inconme is a good predictor of the WIP anounts in this
case, we were able to assume a |og nornal distribution which
enabl ed us to use a powerful test of the hypothesis that the
medi ans of the original distribution (mean of the |og
distribution) were significantly different. (They were not.)
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In cases where income is not a good predictor, however, such a
procedure is not possible and with small sanmples the
deck is potentially stacked against finding a difference

Conpari sons of the nean bids for nonusers showed the $125 starting
point bids were al nbst double those for the $25 starting
point treatment.

The CV interpretation of a second price auction is that the
respondent bids believing he or she will have to pay the
average WIP anount if the good is provided. This situation
has no known desirable properties.

W develop this argunent (and sone of the others which we nention
in this critique) nore fully in Mtchell and Carson (1984).

Note that subjects participating in VIb had the npst "iterative"

experience of any of Bohms subjects, as the sane sanple
also took part in Vla.

This assertion is based on an analysis presented in Mtchell and
Carson (1984).

The draft report does not address these issues and often ignores
their inplications. For exanple, Table 6.12 presents the
mean val ues obtained by studies which conpare CV and indirect
mar ket nethods of valuation. Lacking fromthis table are the
studies' sanple sizes and standard deviations which, would
indicate a) whether the differences are significant and b)
whether the inprecision is due to the CV study, the indirect
study or to both methods. Likewi se, the issue of sampling is
not discussed in the report despite its inplications for
accurate benefit estimates from CV data. Many CV studies in
the literature provide no information or very scanty information
about the sanpling plan and its execution. Errors in aggregation
based on faulty sanpling could easily be in the 50 percent
range. Another type of aggregation problem which the study
does not discuss is the sonmetinmes high itemnonresponse rate
in CV studies. A greater nunber of respondents in some CV
surveys based on random sanples fail to answer the WP
questions than fail to answer questions in ordinary surveys.
Wthin linmts, this is understandable (WP questions are
demandi ng) and desirable (better to have don't knows than
guesses) . In order to derive accurate popul ation estimates
from such data, however, the use of approximation techniques
is required. Qur prelimnary work on this topic suggests
possible errors due to this factor alone in the 10 - 25 percent
range.
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