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Introduction

The centrd claim made by critics of contingent vauation (CV) isthat respondentsto aCV survey
areinherently unresponsive to the characteristics of the good being valued.* In particular, it is dleged that
respondents are not willing to pay more for more of a particular good; in economic jargon, respondents
areinsengitive to the scope of the good offered in the valuation exercise” The focus of this debate is not
whether CV resaults showing insengtivity to scope are obtainable, a point readily conceded by CV
practitioners, but rather whether this result is generdly avoidable with appropriate survey design,
pretesting, and administration.

In the first section of the paper, | provide a historical sketch of the scope insensitivity debate. In
particular, | discussthe clam of generic scopeinsendtivity in CV surveys and the evidence used to support
thisclam. | examine some of the tangentia claims about respondents behavior in CV surveyswhich can
be seen to provide interpretations as to why the phenomenon of scope insensitivity may be observed. |
aso look a some of the subtleinterplay between cognitive psychology and economics which underliesthe
scope insengtivity debate.

In the second section, | advance arguments and indirect evidence which suggest that the
hypothesis that CV survey results will typicaly exhibit scope insengtivity is unlikely to be true. Fird,
drawing upon the literature on surveys of public policy questions, | investigate whether there is evidence
that respondents are insengitive to differencesin the way policies are described. Next, turning to the CV

literature, | argue that there are various ways in which scope insengtivity would likely be reflected if one

“Examples of such criticisms can be found in Contingent Valuation: A Critical Response, the collection of
Exxon-sponsored research on CV (1993; JA. Hausman ed.) and testimony on behalf of several oil and chemical
companies by Peter Diamond, William Desvousges, Jerry Hausman, Daniel Kahneman, Daniel McFadden, Steven
Shavell and others before the NOAA Blue Ribbon Panel on Contingent Valuation co-chaired by Kenneth Arrow and
Raobert Solow.

®We use the term "scope" rather than "embedding" because scope is the term used in the recommendation section
of the NOAA Blue Ribbon Panel (Arrow et al., 1993) and is awell-defined economic concept. In contrast, embedding
(Kahneman and Knetsch, 1992a) has been used to describe avariety of different phenomena, some of which represent
violations of economic theory and some of which are predicted by it (Smith, 1992; Carson and Mitchell, forthcoming).



looks across and within CV studies.

In thethird section, | examinetheforma CV tests of the scopeinsengtivity hypothesswhich have
been conducted using two or more independent samples.  In contrast to assertions by Diamond and
Hausman (1994) that few tests of scope insenstivity which use independent samplesexig, other than those
conducted by Exxon and Kahneman, | show that there are over 30 such tests which provide evidence on
thispoint. Becausesome CV critics, such as Desvousgeset al. (1993) draw a distinction between goods
with principaly direct use vaues and those with substantid passive use vaues, while others do not
(Kahneman and Knetsch, 19924d), | address whether the results from this literature suggest that a

digtinction should be drawn.

1.0 Scope Insengtivity: Originsand Frequently Cited Evidence

The notion that CV survey results arelikely to be insenstive to the scope of the good being vaued
originated with Kahneman (1986).° Kahneman argued (on the basis of a graph he presented) that
respondents willingnessto pay (WTP) for cleaning-up dl of the lakesin the Canadian Province of Ontario
was not much larger than cleaning-up dl of the lakesin Muskoka, a smdll part of the Province. He dso
offered an explanation for the phenomena: respondents were expressing ideologica rather than economic
vaues. Further, Kahneman argued that CV researchers had not observed the result because the
experiments which varied the scope of the good being vaued were with-in subject desgns.

Kahneman's argument received considerable attention for four reasons. Firg, he claimed to have
presented empiricd evidence that CV reaults violate the smple economic maxim that people should be
willing to pay more for more of something they want. Second, he provided an explanation for this
occurrence which sounded, to many CV critics, like an argument that people were not redly willing to pay
the amount they stated. Third, he provided a smple explanation of why CV researchers had missed the

®K ahneman's original presentation was at a 1984 U.S. Environmental Protection Agency workshop. A written
account can be found in Cummings, Brookshire, and Schul ze (1986).



scope insengitivity effect. Fourth, Kahneman was well respected in the research community and known
for hisinteresting work on human behavior and response effects.

Contingent vauation researchers took the possibility of scopeinsengtivity serioudy but attributed
it to survey design and adminigtration problems rather than to fundamenta cognitive difficulties. Mitchell
and Carson (1989) devoted consderable attention to different survey problems which might produce an
apparent insensitivity to the characteristics of the good being valued.” They emphasized that respondents
may confuse the good being vaued with aither alarger or smdler good (part-whole bias), that a poorly
described good may be perceived as symbalic of alarger good (symbolic bias), that the researcher could
be defining the good in adifferent metric than that used by respondents (metric bias), and that respondents
might be skeptica that the good would actudly be provided (probability of provison bias). Indl of these
cases, the solution was to present a more understandable description of the good and a more plausible
provison context. Fischoff and Furby (1988) interpreted the problem samilarly by emphasizing that
respondents would tend to fill in any of the key aspects of the good or provison context not explicitly
provided by the CV scenario.

Another problem, which can give the gppearance of scope insengtivity, occurs when the
researcher believes one good encompasses another, but respondents find the two goods offered
indiginguishable. For example, suppose an ecosystemn which provides habitat for five endangered species
isat risk. Asascopetest, the researcher informs one sample that the habitat will be purchased to protect
the five species and then informs another sample that the habitat will be purchased to protect only two
gpecies. Respondentsin the second sample may reason that protecting the habitat will provide protection
for dl five species and are therefore paying for the same good as that offered to the first sample.

Economists cdl this joint production. From a CV perspective, it is Smply a case where the survey

'K ahneman's results had come from a short telephone survey with very little description of the good or how it would
be provided. Mitchell and Carson (1989) informally compared estimates of willingness to pay from two very similar
surveys, one valuing national water quality changes and the other valuing regional water quality changes, noting the
large difference in estimates. A formal statistical test of this comparison is provided in Carson and Mitchell (1993).



designer is elther unaware of the problem (and therefore, a form of part-whole bias) or a case where
respondents refuse to accept the clear counter-factud in formulating their response.®

Asarule, economistsdo not traffic in motiveswith this principa enshrined asrepect for consumer
sovereignty. As a result, Kahneman's notion of ideologicad vaues did not go very far on its own.
Unexpected findings often result in a questioning of the adequacy of the assumed economic theory and
provoke a search for dternative explanations® Kahneman and Knetsch (1992a) interpret contingent
va uation responses asfollows: " Contingent va uation responses reflect the willingness to pay for the mora
satisfaction of contributing to public goods, not the economic value of these goods.” However, from an
economic perspective, motives are of littleimportance aslong as the agent would actudly pay for the good
rather than do without it." The fact that the good is a public good further imposes an obligation on the
government (or the survey designer) that people clearly understand what they are paying for. Insengtivity
to scope suggests that one of these two conditions is being violated.

As a pogscript on the origins of the scope insengtivity hypothesis, it is interesting to note that

Kahneman and Knetsch (1992a) repest the earlier Kahneman (1986) assertion:
"A finding that we obtained some time ago illustrates the embedding effect: the expressed
willingness of Toronto resdents to pay increased taxes to prevent the drop in fish populationsin
al Ontario lakes was only dightly higher than the willingness to pay to preserve the fish ocksin
only asmal area of the province [Muskoka)."

Thisfinding isnow typically attributed to Kahneman and Knetsch (1992a), rather than Kahneman (1986),

8CV researchers became aware of this problem in the context of valuation of air quality improvementswherethe U.S.
Clean Air Act does not alow the U.S. Environmental Protection Agency to assess health benefitsin dollar terms but
allows non-health benefits such as visibility improvements to be assessed in dollar terms. See Carson, Mitchell and
Ruud (1990), Fischoff and Furby (1986), and McClelland et al. (1991) for discussions and empirical applications.

9See, for instance, Hanemann's (1991) theoretical demonstration that the tight link between willingness to pay and
willingnessto accept for price changes need not hold for imposed quantity changes.

Harrison (1992), in anow famous|ine, respondswith the standard economic position: "I call my utility “jolly." What
you choose to call your utility is, asfar as| am concerned, your business. What Kahneman and Knetsch want to call
itis, of coursetheir business. To be blunt, this hypothesisis “meaningless' in the standard methodological sense. To
paraphrase Samuelson (1947, p. 92), it places no definite restrictions on observable behavior, even under ideal
observational conditions."



where it was actudly introduced. The new results contained in Kahneman and Knetsch (1992a) which
pertain to scope are inconsequential and have recelved little attention. However, the Ontario lakes
example is cited throughout the recent benefit-cost literature (e.g., Zerbe and Dively, 1994) and in the
decison science literature (Kleindorfer, Kunreuther, and Schoemaker, 1993), both asa"fact”" and asthe
mogt telling criticism of contingent vauation. What is unfortunate about this turn of events is that no
datigtical test of this clam was ever presented in either Kahneman (1986) or Kahneman and Knetsch
(19924). The graph in Kahneman (1986), however, can be used to obtain an gpproximate estimate of
willingnessto pay for al Ontario |akes and the Muskoka lakes. Performing this exercise showsthat WTP
for dl Ontario lakesis 50% higher than for the Muskoka lakes. Whileit is possble to argue about what
the magnitude of the difference should be, the difference is clearly not "only dightly higher," and
experiments incgpable of detecting a 50% difference seem pointless to conduct.

The actud story in Kahneman and Knetsch (19929) is, for the most part, quite different from that
of scope insengitivity, and insteed, involves the sequence in which public goods are offered. Because this

issue continues to caused a greet ded of confusion, | now turn toit.

1.1 Economic Theory Behind the Tests of Sequence and Scope

Kahneman's argument was quickly embraced by economists advocating industry's pogition with
regard to the use of CV, as well as those generdly opposed to benefit-cost anadyss. However, many
economigts have been reluctant to accept Kahneman's story for two primary reasons. One reason is the
ad hoc nature of Kahneman's story; more pointedly, his ory is not based on a behavioral modd but
rather on an isolated explanaion. For example, in his comment in Valuing Environmental Goods
(Cummings, Brookshire, and Schulze, 1986), Kahneman drawsthe distinction between CV studies of use
vaues and CV dudies of passive usevaues. The former gppear to be for economic vaues and the latter
for ideological vaues. From atheoreticd perspective, Kahneman's sory is very much like Robert Louis
Stevenson's Dr. Jekyll and Mr. Hyde. For goods with use vaues, agents exhibit dl of the sdlfish virtues



of homo economicus. However, for goods with substantial passive use vaues, agents are transformed
from homo economicus into idedlogues whose responses are suddenly stripped of any economic

content.™ Kahneman's story failsto provide any link between these two beasts. No apped to any specia

or unusua conditions is necessary in order to offer an economic explanation for much of Kahneman's
empiricd evidence. The ability and willingnessto grasp the economic story, however, isinfluenced by the
filters through which one views the evidence. For the economigt, the economic story does not offer a
aurprise ending. However, for the cognitive psychologist looking for evidence against economic theory,
the story resembles ablack comedy for which missing the ending comes as no grest |oss.

Therecent articulation of the Kahneman critiquein Kahneman and Knetsch (1992a) presents two
lines of criticiam. The firgt of which is not relevant to scope, but rather argues that economic vaues may
be subject to a"regular embedding” effect.”® Although the quality of the Kahneman and Knetsch study
which provided the evidence in support of this criticism has been severdy criticized (Smith, 1992), the
clamisonewith which Smith and most other economists would not disagree, as economic theory predicts
this result.”

The second line of criticism is a repackagng of the ideologicd vadues criticism found in the
Kahneman (1986) comment and isdirectly related to scope. The nameis changed from ideologica vaues
to a catchier phrase, the "purchase of mord satisfaction.” Kahneman and Knetsch use another term,
"warm glow" borrowed from Andreoni (1990), to describe what they believe individuas actualy gain

when responding to contingent valuation surveys.™ According to Kahneman and Knetsch, individuas are

! Kahneman has since reversed his position and now condemns almost all contingent val uation val ues.

2 |ntheir original paper, Kahneman and K netsch refer only to embedding. They draw adistinction between regular
embedding and perfect embedding in their reply (1992b) to Smith's (1992) comment.

BIndeed, the recent Flores (1994) analysis shows that because one is effectively dealing with an inverted quantity
constrained demand system, large sequence effects are likely to be the rule not the exception.

¥ Andreoni's (1990) theory of warm glow offers an explanation of the confounding empirical evidence against the
neutrality hypothesis. This hypothesis states that government expenditures on public goods will perfectly crowd out
charitable donations for the provision of these same goods. The theory of warm glow presents a model in which
government provisionisan imperfect substitute for private donations because individual sreceive awarm glow fromthe



only basking in their warm glow and will pay basicaly the same for any good for which they are asked to
vaue That isto say, they are economically insensitive to the scope of the good they are asked to value.™
In their reply to Smith, Kahneman and Knetsch refer to this phenomenon as "perfect embedding.”

1.2 Predictions From Economic Theory: Nested Goods™®

In this subsection, | look at vauing sequences of public goods and the theoretical structure of the
testsinvolving sequencing and nesting of such goods. To help make the discuss on more concrete, | define
three different vauation sequencesin Table |, each of whichisto be given to adifferent but equivdent (in
adatistical sense) subsample. The va uation sequences (and subsamples) aredenoted |, 11, and I11. Three
different goods are offered: A, B, and C. The order in which the goods are offered in the sequence is
denoted by a subscript, 1, 2, or 3. It isimportant to note that economic theory says little about the
relaionship between the dements of the three vauation sequences without specifying more about the
nature of the three goods including their relationships to each other. | will make two assumptions: (1) all
of the goods being considered are norma goods, a reasonable assumption for most environmenta goods,
and (2) dl goodsinthe st of interest are individualy and in any group Hicksan substitutes for each other.

This latter assumption, while frequently made, is probably less generdly true than the former normdity

assumption.  These two assumptions cause the income and subgtitution effects to work in the same

act of giving not available when the same level is provided through lump sum taxes. Two qualifications of the adoption
of the"warmglow" termby CV criticsarein order. First, Andreoni's model does not specify awarm glow for anonymous
payment of taxes, which is perhaps the most common payment mechanism used in contingent valuation surveys.
Second, with multiplepublic goods, thewarm glow must comefrom the simple act of paying taxesirrespective of whether
the government provides anything in return.

13K ahneman and K netsch do advance an argument that differencesin more satisfaction, not economic motivations,
may drive differencesin WTP. However, it is unclear what Kahneman and Knetsch believe is and is not a legitimate
economic motive, as they fail to provide alist of acceptable economic motivations. See Samuelson (1993) for arecent
restatement of the neoclassical economic position which rejects the notion that some motives are not legitimate
determinants of economic behavior.

!*This section islargely taken from Carson and Mitchell (forthcoming).



direction in a WTP vauation sequence.”’

TABLE I: STRUCTURE OF VALUATION SEQUENCES
Subsample | Subsample Il Subsample 111
Al
B/’ Bi*
c’® oTi Cur*

Under these conditions, it can be shown that two external WTP tests of economic theory are
possible (1a) B°£ Bli and (1b) CT £ CTi £ Chii .

Tests of the hypotheses represented by equations (1a) and (1b) will be termed embedding effect tests
in that they look at the effect of embedding a good farther down in a specific vauation sequence. If we
meake the further assumption that the respondent will lways get positive utility from possessing any of these
goods regardless of whether the respondent aready possesses any or al of the other goods at issue, the
wesk inequalities above can be replaced with strong inequalities. Economic theory does not say anything
a priori about comparisons between different goods, eg., (B, C ).

Nested goods, whereB isaproper subset of A and C isaproper subset of B, are a special case
of conventional goods o that (1) and (1b) hold if we make the same assumptions. To get the strong
inequality in the nested goods case, one must assume for (1a) that respondents ill get pogtive utility from
B after they possess its complement B* and, for (1b), that respondents il get positive utility for C after
they possess C*. Tegting anull hypothesis of equdlity in an embedding effect test is essentialy testing for
consstency with a flat utility function with respect to further increases in the good .9., WTP(B),
conditiond on having B*, is zero). Note that, dthough a flat utility function with respect to B (or C)

"Thesetwo assumptionswork in the opposite direction in awillingnessto accept compensation val uation sequence
(Carson, Flores, and Hanemann, 1994).



conditional on possessing B* (C*) might not be considered well behaved, it is not ruled out by economic
theory assuming loca nonsatiation does rule out such behavior.

The nesting property aso alows predictions about other possible comparisons the first of which
areinternal testsusing top-down or bottom-up sequences.”® Here, since a top-down valuation sequence
IS used, it can be shown that:

(2a) At 3 B3 C}and
(2b) Bii 3 CF.

A variant on (2a) and (2b) using a bottom-up approach can be written as:
(2c) C'£ B’£A® and
(2d) C'£ B®.
It isimportant to note that the willingness-to- pay amounts for the goods in the top-down and bottom-up
vauation sequences will, in generd, not be the same. This is because of the differences respondents
percelve in the choice set implied to be available (initidly large or broad depending on the type of nesting
in the top-down sequence, and initidly smal or narrow in the bottom-up sequence) and because of
differences in whether the respondent believes he or she dready possesses the complement of the good
being valued (the top-down case) or has just purchased it (the bottom-up case).”® The (2a) and (2b)
results follow from monotonicity assumptions. Again, the weak inequdities may be replaced by strong
inequditiesif it is assumed that respondents get utility from the complement of the eement being valued.
Tests of the hypotheses represented by these equations will be caled nested sequence tests

Another comparison which can be madeis dong the diagond of TableI:

BWedefineatop-down sequence as essentially asking, "How much less are you willing to pay for A if B is not part
of A?" and a bottomdown as, "How much more are you willing to pay for A given that you have just paid for B?"

It isof course possibleto definetop-down and bottom-up sequences which, from atheoretical perspective, ask the
samething. However, the implementation of one of the two sequences will almost always involve asking respondents
to "forget" the choice information they have previously been given, something which survey respondents generally
do not do (Schwarz and Strack, 1991). This problem isavoided with the test described in equation (3) below.



(3)A's B's C!
I will term this comparison a test of component sensitivity. It is the type of scope insensitivity
hypothesistest generaly implemented in recent CV surveys. Thistest looks a whether respondents are
sengtive to differences in leves of the good (quantitative nesting) or the level of incluson (categoricd
nesting) in away that should changeitsvaue. Itistheexternd test verson of equation (2) and hasthesame
theoretical propertiesasin (2).%°

Itisimportant to note that thistest does not say anything about the magnitude of the difference that
should be observed. Some CV critics, such as Diamond (1993), have proposed theoreticd tests which
they clam dlow oneto test not only the direction of the difference but aso the magnitude. Thusfar, the
vaidity of such tests depends crucidly on aset of strong auxiliary assumptions which seem unlikely to be
sdtisfied for the types of goods usually valued with contingent vauation surveys™

1.3 Kahneman and K netsch Scope and Sequence Test

Table Il digplays the results from Kahneman and Knetsch's (1992a) embedding test which was
implemented using ashort telephone survey. Drawing on Table | and the discussion of it, going acrossthe
rows provides atest of the embedding effect and the results are in accord with economic theory. Looking

down the columns, one finds the nested sequence effect tests. These reaults are dso in accord with

“Note that thistest has quite different statistical properties because it is a between sample test rather than awithin
sampletest. Between sampletestswill generally require substantially larger sample sizesfor the samelevel of precision
inthe estimateof the difference between WTP estimates for different goods. Three other factors can also substantially
reduce the statistical power of testsof (3). Thefirstistoignoretheknown relationship between the goods being valued
if there are more than twogoods. The second is to conduct the test in a situation where there are a large number of
respondents who do not value any level of the good. Thethird isto use atwo-sided hypothesis test when (3) clearly
callsfor aone-sided test.

“'For instance, Smith and Osborne (1994) and Hanemann (1994) show that Diamond's assumption in the example he
uses from the Desvousges et al. (1992) hird study is equivalent to assuming that people are indifferent between a
government program which would keep some number of birds from being killed by oil and one which would simply
increase the bird population by the same number. More generally, Smith and Osborne (1994) show by moving from
Diamond's quasi-linear utility function to something as simple as a CES utility function, the adding-up condition
proposed by Diamond need no longer hold.

10



economic theory. Down the diagond, one finds the test of component sensitivity which isthe hypothesis
test for scopeinsengtivity. A comparison of the first two diagona dements suggests scope insengtivity;
however, there was little reason for Group | respondents to think that the long description of improved
disaster preparedness that was read to the Group Il respondents was actually contained in their

description d the environmental services that would be delivered (Smith, 1992; Harrison, 1993).%

Looking at the second two diagona eements, one observes again the expected result.

TABLE II: WILLINGNESSTO PAY FOR SELECTED CLASSES OF GOODS
AND ALLOCATIONS OF TOTALSTO LESSINCLUSIVE GROUPS
Public Good Group | Group Il Group 11
(N=66) (N=78) (N=74)
Environmental Services Mean $135.91
Median $50.00
Improve Disaster Mean $29.06 $151.6
Preparedness Median $10.00 $50.00
Improve Rescue Equipment Mean $14.12 $74.65 $122.64
Personnel Median $1.00 $16.00 $25.00

|t should also be noted that respondents are usually suspicious that much will actually be provided by paying for
vaguely defined improvementsin a broad aggregate commaodity. This probability of provision effect with large goods
(Fishchoff et al., 1993) can lead to situations where the less inclusive good is actually valued more highly.

11



1.4 The Exxon Scope Experiments
Along with the Kahneman sudies, the Exxonsponsored scope experiments in the Hausman
volume (1993)—Diamond et al., Desvousges et al., Schkade and Payne—are usudly cited as the
principa evidence supporting the contention that contingent vauation estimates are not responsve to the
nature of the good being valued.™ Indeed, it is often asserted that these are basicdlly the only studies
which have looked & the issue. For ingance, Diamond and Hausman in their 1994 Journal of
Economics Per spectives symposum paper on contingent vauaion make the following remarks with
respect to the embedding effect (insengtivity to scope) which they cdl the "main contingent vauetion
anomay’":**
"With a pattern of results that are inconsstent with the usual economic assumptions, two
interpretations are dways possble: the surveys were defective or the contingent va uation method
as currently practiced does not measure preferences with accuracy. One should consider dl the
surveys that attempt to test for consstency in order to judge which interpretation is likely to be
correct. The studies we have described [Kahneman and Exxon's] have been criticized as not
done well enough to be an adequate test. However, they are the only quantitative tests we are
aware of. No comparable comparison tests have been done by proponents of the accuracy of

contingent vaudtion, dthough the embedding effect has long been recognized.” [bracketed
materid added for clarity]

%The fourth reported Exxon experiment, Kemp and Maxwell (1993), looked at different valuation sequences but not
at scope, and as aresult, is not discussed here.

*Diamond and Hausman say " An exampl e of embedding would be awillingness-to-pay to clean up one lake roughly
equal to that for cleaning up five lakes, including the one asked about individually. The embedding effect is usually
thought to arisefrom the non-existence of individual preferencesfor the good in question and from the failure of survey
respondents, in the hypothetical circumstances of the survey, to consider the effects of their budget constraints."
Much of Diamond and Hausman's actual discussion concerns sequencing effects and here, after dismissing the
importance of income and substitution effects, they conclude: "If asurvey question reveals atrue valuation, it should
not matter whether the question is asked by itself or with other questions, nor if asked with any other questions, what
the order of questioningis."

12



1.4.1 Diamond et al.

Diamond et al. (1993) use a number of split-samples to ask respondents about programs
involving different wilderness areas. Here | will only address their scope test which is labeled as
Hypothess | and operationdized as a test of whether willingness to pay for each of three different
wilderness areas was equivalent.”® They hypothesized further that WTP should vary by the size of the
wilderness areac Sdlway Bitteroot (1.3 million acres), Bob Marshal (1.0 million acres), and Washakie
(0.7 million acres).

Diamond et al. (1993) tested this hypothesis on a cleaned data set using a non-parametric
Kruskal-Wadlis test which ignores the Sze ordering of the three wilderness areas. They report ap-vadue
of 0.42 for the hypothesis test and congder this result as evidence that respondents are insengtive to the
scope of the good being valued.

Carson and FHores (1993) fit the following model in order to test Hypothess|:

Y=a+BACRES+e,
where the p-value reported for [3 in Table I11 isfrom the one-sided test indicated by (1a).

TABLE Ill: LINEAR REGRESSION ESTIMATE USING DIAMOND ET AL. DATA

Parameter Estimate t-gatistic p-vaue
a -17.834 -0.643 0.52
B 58.782 2.187 0.01

Using alikelihood ratio test one can further look at the hypothesis, a=0. This null hypothesisis accepted
(?1°=0.421, p-value=0.52). Following this result, Carson and Flores (1993) then fit the model without
acongtant (3=41.866; tz=6.60). Figure 1 displaysthe difference between the regression linefit by Carson

®Carson and Flores (1993) discuss the Diamond et al. experiments in detail. In particular, they show that finding
Hypothesis | (stated WTP to Protect Each of the Three Areas [Selway Bitterroot, Washakie, and Bob Marshall] isthe
same) wastrueiscrucial to the validity of each of the additional hypotheses that Diamond et al. attempt to test.

13



and Hores whereas the null hypothesis accepted by Diamond et al. isthat the dope of the regression line

is zero.

Figure 1

Wilderness Area Size Regression
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A further test of the scope insengitivity hypothesisis available by noting that Diamond et al. adso
asked about willingness to pay for Sdway with no wilderness areas developed and about developing dl

57 wilderness areas. This comparison clearly rejects the scope insensitivity hypothesis at p < 0.001.%°

*Selway Bitterroot, which was one of the largest wil derness areas with approximately 10% of the total acreage, has
amean WTP of $28.54 with astandard error of the mean of $4.84 (N=286) while the 57 wilderness areas as agroup have
amean of $78.90 with a standard error of $13.18 (N=297). This hypothesis test (t=3.53) turns out to be the only onein
the Diamondet al. paper which does not require an assumption about which wilderness areas had already been slated
for development (Carson and Flores, 1993).

14



1.4.2 Desvousgeset al.

Desvousges et al. (1992; 1993) performed two scope experiments, one involving preventing
birds from being killed in ail pondsin the Rocky mountain states and the other involved protecting coasta
areas from oil spills, which provide results suggesting insengtivity to scope. Both were salf-administered
surveysin Atlantashopping mals and had a high fraction of young respondents and both show little ability
to explain the WTP responses. Theoil spill experiment ismarred by the fact that the larger good invoked
adifferent (and lower) probability of success of preventing alarge spill than had been used in the second
treestment, thereby providing asignificant confounding factor. Thebird study used threetrestments. saving
2000 birds, 20,000 birds, and 200,000 birds. These treatments were also labeled "much less than 1%
of the population,” "lessthan 1% of the population” and "about 2% of the population.” The mean estimates
for the three treatments were $80, $78, and $88, respectively, with the median for dl three treatments
equa to $25. A careful look at the data suggests a number of outliersintheright tail. TablelV showsa
regression using the 10% trimmed mean data displayed in the appendix to their 1992 monograph. This
result suggests that there is a sgnificant relationship between the treatments. However, even the trimmed
data is not monotonically increasing in the number of birds saved and, if oneiswilling to accept evidence
from aquick shopping mdl intercept survey, Desvousgeset al. should probably be counted as supporting

the hypothesisthat CV results are insengtive to scope.

TABLEIV: DESVOUSGES et al. (1992) BIRD STUDY

10% Trimmed Data Regression Anayss— WTP=a + 3 (% BIRDS SAVED) + e

Parameter Estimate t-Statidtic p-vaue
a 47.476 13.088
3 8.484 3.073 0.001
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1.4.3 Schkade and Payne

Schkade and Payne (1993; 1994) use the Desvousges et al. bird questionnaire with the same
three treastmentsin the third Exxon scope experiment. This experiment usesa"think doud" technique from
psychology cdled verba protocol andysis. In it, Schkade and Payne attempt to delve into what people
arethinking and what motivatestheir responses. | do not address those issues here; rather, | note that the
dower pace of the think-aoud technique and the presence of an interviewer in the room at the marketing
research firm provide agtuation morelike that of an in-person interview than did those in the Desvousges
et al. sdf-administered mall-intercent surveys’

In the Exxon conference version of the paper (1993), Schkade and Payne report a p-vaue of
0.42 for an andyds of variance test of the scope insengtivity hypothesis using willingness to pay as the
responsevariable. Thejournd verson of the paper (1994) presents an additiona andysis of variance test
of the hypothesisusing the log of willingnessto pay as the response variable and reportsap-vaue of 0.18
for the test and notes that the WTP data looks log-normdl.

In my reanalysis of Schkade and Payne's data, it is useful to make two key points. First, the
hypothesis Schkade and Payne tested does not correspond to the theoretical argument they claimed to
want to test. Schkade and Payne test a more generd hypothes's, and as a result of their smdl samples
Szes, they lack dmogt any datistical power because the model s estimated do not incorporate information
that the treatments (and the economic hypothesis) are monotonically ordered. It is possble to show that
amply regressing the log of willingness to pay on the number of birds results in a rgection of the null
hypothess that WTP is not monotonically increasing in the number of birds valued a p < 0.05 usng a

one-sided t-test.”® The other problem with the datais that much of the vaue is driven by asmall number

I ndeed Schkade and Payne, Desvousgeset al., and Diamond and Hausman all argue that since the Schkade and
Payne and the Desvousgeset al. willingness to pay estimates are similar in magnitude, and both show insensitivity to
scope, that the mode of survey administration makes no difference to their claim of scope insensitivity.

*The estimate equation islog(WTP)=3.0704 + .0034* (BIRDS/1000) wherethet-statistics on the constant and BIRDS
variable are 13.72 and 1.80, respectively.
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of very large outliers. The reaults of dropping the largest two outliers and the largest Six outliers are
displayed in Table IV dong with the origina Schkade and Payne results®  This andlysis suggests that
dropping out just the two highest observations eiminates the apparent violation of the economic redtriction
that WTP increase monotonically with increasesintheleve of thegood. Dropping these two observations
asoresultsinasubgtantial reduction in the estimates of the standard error of the mean for thefirst and third
treatments. Dropping the next four largest observations does not change the relative rankings of WTP for

the three trestments, but as one would expect, does further reduce the sandard errors.

TABLE V: SCHKADE AND PAYNE BIRD EXPERIMENT DATA
2,000 BIRDS (MUCH LESS THAN 1% OF POPULATION TREATMENT)
SAMPLE MEAN SE. MEAN MEDIAN N
ALL OBS $84.23 $34.70 $25 28
OBS £ $1000 $53.70 $17.06 $25 27
OBS £ $500 $38.31 $7.61 $25 26
20,000 BIRDS (LESS THAN 1% OF POPULATION TREATMENT)
ALL OBS $62.47 $18.82 $30 29
OBS £ $1000 $62.47 $18.82 $30 29
OBS £ $500 $45.13 $7.57 $30 28
200,000 BIRDS (ABOUT 2% OF POPULATION TREATMENT)
ALL OBS $121.82 $39.51 $50 30
OBS £ $1000 $88.13 $21.28 $50 29
OBS £ $500 $60.67 $10.03 $50 27

*The Schkadeand Payne data have avery long right tail with two obvious breaksin the data: 2 observations above
$600 (1 at $1000 and 1 at $1200) and 4 additional observations above $200 (3 at $500 and 1 at $600).
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2.0 Scope Sengitivity: Supporting Arguments and Evidence

Before undertaking the task of looking at other direct tests of scope insengtivity, | believe it is
useful to ask the quedtion: isthere survey evidence from other sources that is likely to shed light on how
plausblethishypothessislikely to be? Theanswer, of course, isyes. At oneleve, acontingent valuation
survey can amply be thought of asavery in-depth survey which dicits a respondent's views on a specific
government policy. As such, there is a large body of evidence to draw upon to ascertain whether
responses to survey questions on public policy issues are generdly sengtive to the specifics of the policy
guestion asked and the societd conditions & the time the question is asked. With respect to contingent
vaudion itsdf, there are avery large number of studies which may provide indirect evidence which tends
to elther contradict or support the generd proposition of scope insensitivity. This evidence fdls into a
number of different categories. | first look a whether there is substantia variation in contingent vauation
esimates across commodities as the scope insengtivity hypothess suggests a lack of such variation.
Second, | ook at the correlation between CV and reved ed preference (RP) estimates for the same good
when it is possible to use these two different valuation approaches. The scope insenstivity hypothess
suggests that one will not see a strong correlation unless RP estimates are aso insengtive to the scope of
the good valued. Next, | will look a whether CV estimates tend to systematicaly vary with respondent
characteristics. Then, | will look at whether CV estimates are sengitive to nonscope characteristics of the
good, such as the payment vehicle used and the cost stated when the binary discrete choice dicitation
method isused. Findly, usng an example from arecent study, | will look at internd tests of scope and

argue that these tests are not as uninformative as Kahneman contends.

2.1 Survey Resear ch on Policy Issues
Much survey research over the last 50 years has been devoted to showing how, and
understanding why, smadll differences in question wording can lead to substantid differencesin the results

obtained (Payne, 1951; Schuman and Presser, 1981; Sudman and Bradburn, 1983; Krosnick and
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Fabrigar, forthcoming). If anything, one gets the impression reading such works, aswdl as the sandard
fare of atides in journds such as Public Opinion Quarterly, that responses to survey questions are
perhaps too senditive to question wording and that this can often create problemsin the interpretation of
policy questions (Schuman and Scott, 1987) by those unaware of the nuances of the question that was
asked.

Two interesting examples of this comefrom salit- sample experiments described in Stanley Payne's
1951 classic, The Art of Asking Questions. In the first experiment, 82% of the sample receiving the
question, "Do you think anything should be done to make it easier for people to pay doctor or hospital
bills?" responded postively, while 77% of sample recaiving the word "could" rather than "should"
responded positively, while only 63% of the sample responded positively when theword "might” replaced
"should.” In a second experiment, 92% of the sample responded positively to the statement, "Some
people haveakind of insurance for which they pay acertain amount each month to cover any hospita care
they or their familiesmay haveinthefuture” but only 66% of the respondents agreed with the statement
when it was framed in terms of taking the action persondly. None of these differencesisat al surprisng
once it is redlized that fundamentally different questions were asked. More importantly, though, these
differences suggest respondents can pay close atention to subtle differences in question wording.

Payne's experiments are in no sense isolated examples.  For instance, large differences in the
percentage favoring a government policy toward abortion have long been observed based on whether or
not that policy includes federd funding for abortion (NORC, 1991). Support for welfare programs is
highly sensitive to whether the program requires able bodied participantsto work (Smith, 1987). In more
recent times, one sees large differences in the percentage in favor of supporting United Nations
peace-keeping efforts in places like Bosnia, Somdia, Rwanda, and Haiti based on whether committing
U.S. ground troopsiis part of the proposal. Support for environmental protection has been shown to be
dependent on whether it smply involves higher cogts or subgtantid unemployment effects (Dunlgp and
Scarce, 1991).
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One can aso look at responses to the same survey question over time and ask whether the public
and policy makers are sendtive to changes in economic and socid conditions over time. Here Page and
Shapiro (1990) have provided substantia evidence that public opinion on nationa expenditures and policy
actions tend to track each other fairly dosdy, sometimes following and sometimes leading as one might
expect in a democracy.® For environmenta expenditures, the National Opinion Research Center's
Genera Socid Survey demongtrates that an increase of 1% in the perception that the country is" spending
too little on the environment” tendsto be followed by a1.3% increase in the government'srate of spending
on the environment. Mudler (1985; 1994) documents how military actionsin Vietnam and Kuwait were
highly sensitive to responses to public opinion questions® Knowledge on issuies such as the greenhouse
effect can be shown to steedily increase with the continud flow of information, with the percentage of
"don't knows' faling from 36% to 11% over the course of seven years (Dunlap and Scarce, 1991). In
another interesting example, the percent saying that oil companies were doing a poor job protecting
coastal areas, which had been stable over time, more than doubled when the question was asked six
months after the Exxon Vadez spill (Dunlap and Scarce, 1991).

Unless there is something fundamentally different about asking people for their willingnessto pay
for a particular project, there does not appear to be anything in the survey research literature which
suggeststhat people areinherently unableto recognize and respond to differencesin the scope of the good
they are asked about. What the survey literature does point out isthat one must take great care to ensure
that respondents understand what the researcher is describing. It is often difficult and frequently time
consuming to ask questions in a manner which the vast mgority of the public can comprehend.

Respondents will try to answer whatever question is put to them. They often do not redize thet the

%See Ferris (1983) for amore economic based approach to this use of survey data.
*'0ne of the more interesting examples with respect to military action was the Reagan administration's commission

of asurvey posing various policy options toward Libya. The most popular option with the public, bombing Qaddafi,
was quickly thereafter implemented (Anderson and Van Atta, 1988).
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researcher is asking adifferent question than the one they heard and, even when they are confused about
what the question is asking, they frequently do not ask for clarification. Thisreason isusudly found to lie
behind most of the aberrant results in the survey research literature, not some fundamentd inability of the

respondent to deal with the question the researcher redlly wanted answered.*

2.2 Variation in CV Estimates
The most extreme variant of the scope insengtivity argument isthat CV respondents are dways
willingto pay the same amount irrespective of the good being valued. A frequent assertion by CV critics
isthat al CV studies provide estimates of approximately $30. Other CV critics (e.g., Cummings, 1989,
Note, 1992) suggest different amounts. Most arein the $10 to $60 range, but dl seem to fal in the range
of $10-$120. Whilea$10-$120 rangeisbroad and would cover alargefraction of the non-grocery store
purchases made by consumers, even that range can easily be shown to be fase. Thompson (1986),
interviewing asample of respondents suffering from rheumatoid arthritisfound theat they werewilling to pay
on average $5000 for a particular arthritis trestment. Randall and Kriesd (1990) found American
householdswilling to pay amost $700 on averagefor largeimprovementsin saverd nationd environmental
programs. Brookshire et al. (1985) found respondents to be willing to pay $4650 more for the same
house in the Los Angdles arealif it is located outsde an earthquake zone. Mitchell and Carson (1993)
found respondents willing to pay on average $275 for a very large improvement in nationa weter quality.
In contrast, Milon et al. (1993) found Florida fishermen willing to pay on average only $0.65 for a
management plan which would increase the dlowable harvest of the Pompano fish, while Carson et al.

¥0ne of the most striking recent examples occurred on arecent Roper survey commissioned by the American Jewish
Federation. Twenty-two percent of therespondents appeared to be saying that they believed that the holocaust never
happened and 12% were not sure. This was of great concern to the sponsor and at odds with several other survey
guestionsonthisissue. The problemwastraced back to aconfusing double-negative in the question. Roper reworded
the question so as to avoid the double-negative and refielded the survey. The percentage then dropped to 1% who
believed that the holocaust never happened and 8% were unsure, aresponsein line with other well-known surveys on
theissue. See Morin (1994) for an account.
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(1992) found households willing to pay less than $1 to improve 10 days of bad vishility in the Grand
Canyon in the winter.  Thayer (1981) finds respondents willing to pay about $2.50 more per trip to
prevent geotherma development in the Jemez Mountain area of New Mexico while Boyle and Bishop
(1987) respondents were willing to pay about $5 to protect an endangered species. While these
examples, and any sort of systematic ingpection of the estimates from CV sudies, suggests that any
argument that dl CV esimatesfdl in any sort of narrow rangeis clearly specious, aforma datistica test
(Nell, 1992) of the hypothesis based on collecting datasets from a number of CV survey rgectsit.
Perhaps even more tdling are two meta-andysis which have been done of CV edtimates for
specific classes of goods. Wash, Johnson and McKean (1992) look a CV studies vauing outdoor
recreation trips. Whilethey find amean vaue of $34 from the 287 studies, theindividua studies produced
estimates ranging from $4 to $220. Moreover, the differencesin the estimates were systematically related
to the characterigtics of thetrips. Smith and Osborne (1994) look at vishility estimates for nationd parks
and find that they systematically vary with the scope of the change looked at and show that the estimates

from the various studies are largely consstent with each other.

2.3 Comparisons Between CV and RP Estimates

For quas-public goods, it is sometimes possible to use both contingent vauation and reveded
preference gpproaches, such as hedonic pricing and travel cost andys's, to estimate willingnessto pay for
the good. If respondentsin a CV survey for such a good were insenstive to its scope, one would not
expect to see much of a correlation between CV and RP estimates for such goods unless actua behavior
is ds0 largely insendtive to the scope of the good being vadued. Carson et al. (1994) have recently
performed ameta-anaysislooking at 616 comparisonsof CV and RP estimatesfor the same approximate
good from 83 studies spanning dmost 30 years and 6 continents. They find the correlation between the
CV and RP estimates ranges between 0.83 and 0.98 depending upon the whether the full, trimmed or
weighted sampleisused. Thissuggeststhat, at least for quas-public goods, CV estimates are roughly as
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sengitive to scope as are estimates obtained from techniques based on observed behavior.

24  Systematic Relationships Between CV Estimates and Respondent Characteristics

If one assumes the scope insengtivity hypothes's, then one would expect that willingnessto pay in
general would not vary with respondent characterigtics. This proposition is easy to examine becauseit is
common practice to esimate vauation functions in andyss of contingent valuation data. Looking at this
large body of evidence, it is quite gpparent that CV estimates usudly vary in a systematic and expected
way with various covariates. Such variation istaken asasign of construct vdidity (Mitchell and Carson,
1989) whereas the lack of such relationships (e.g., in the Desvousges et al. bird study) should be taken
asadgn of potentid problems with the study as awhole or as an indicator of gross outliersin the data

Asitwould be possible to write alengthy book discussing the various vaduation functions found in
contingent vauation sudies, | smply note here some of the more frequently found or interesting
relationships between WTP responses and various covariates. With respect to standard demographic
variadles one often finds that income is a Sgnificant predictor of willingness to pay, particularly in sudies
where the mean WTP edimate is fairly high. Congstent with economic theory, a large number of
contingent vauation studies have found a positive and Satigticaly sgnificant relationship between income
and WTP (e.g., Cocheba and Langford, 1978; Wash, Miller and Gilliam, 1983). Thisrelationship tends
to be stronger for studiesvauing large changes (Thompson, 1986; Randall and Kreisel, 1990; Carson and
Mitchell, 1993). Age is often ggnificantly (and usudly negetively) rdated to WTP, paticularly for
preservation issues (e.g., Hoehn, 1991, Loomis 1987, Whitehead and Blomquist, 1991). Education is
often pogtively related to WTP, particularly for development and risk issues (e.g., Bergstrom, Dillman and
Stoll, 1985; John, Walsh and Moore, 1992; Loomis and duVair, 1993) as well as for some of the more
exotic forms of outdoor recregtion (e.g., Cicchetti and Smith, 1976; Daubert and Y oung, 1981).

Asone might expect, srong environmentdists are usudly willing to pay morefor an environmenta
good than other respondents (e.g., Bergstrom et al. 1990; Hanley and Craig, 1991; Carson et al. 1992).
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Specific environmentd attitudes, particular those closdy tied to the good being vaued, are dso usudly
good predictors(e.g., Randall and Kriesal, 1990; Carson, Wilksand Imber (1994); Carsonet al., 1992).

Starting with Knetch and Davis wdl-known 1966 study of outdoor recregtion in the Maine
woods, a number of authors have found gatistically significant relationships between past recregtiond
experiences and WTP for future recregtion (e.g., Johansson, 1990; Karou, 1993; Loomis, Cred and
Park, 1991). A number of dudies have found a negative reationship between a respondent's distance
from the dte and his or her willingnessto pay for it (e.g., Gramlich, 1977; Sutherland and Walsh, 1985;
Batemanet al., 1992). Researchershavetypicaly found that direct users of aresource are willing to pay

substantialy more than passive users (Barrick and Beazley, 1990; Carson and Mitchell, 1993).

2.5 Sendtivity of CV Estimatesto I mportant Non-Scope Char acteristics

If respondentsinaCV survey areinsengtiveto the scope of the good they are asked to value, one
might reasonably expect to see insengtivity to other important characterigtics of the good such as the
payment vehicle used and its price. Sengtivity to the payment vehicle was observed more than a decade
ago wEng lit-sample designs quite early on by CV researchers (e.g., Brookshire, Randal, and Stall,
1980; Greenley, Walsh, and Y oung, 1981) and continues to be documented (e.g., Duffidld, 1992).%

Bishop and Heberlein (1979) in their semind paper on diciting CV responses using a binary
discrete choice framework observed considerable sensitivity to the price of the good the respondent was
asked about. This result was extremely robust and, given the large number of binary discrete choice CV

studies which have been conducted, | have not located asingle clear example of insensitivity to price

*This sensitivity initially bothered some environmental economists lacking a public choice background. In that
tradition, public preferences for particular tax structures has long been an area of research by both economists and
political scientistsand asubject of interest to bureaucratsand politicians. Seethediscussiononthispointin Cummings,
Brookshire and Schulze (1986). Thosewho tend to see"value" as something which should be context independent are
still troubled when two substantially different estimates of willingnessto pay are obtained using two different payment
vehicles. See Mitchell and Carson (1989) for an extensive discussion of the role of payment vehiclesin CV surveys.

¥This remark should not be taken to imply that there are no violations of the restriction from economic theory that
the percent willing to pay should not increase as the price increases at particular design points. Such violations are,

24



2.6 With-in Subject Tests of Scope I nsengitivity

Sengtivity to scope can betested interndly within subjects or externally between subjects, with the
same restriction from economic theory being tested in both cases. Internd tests of scope, where the same
respondent is asked about willingnessto pay for different levels of the good of interest, have along history
in contingent vauation (e.g., Randdl, Ives, and Eastman, 1974). This should not be surprising, since
curves defined over levels of the good of interest—not a Sngle point estimate—are the standard tool s of
bendfit-cost analyss. It ismuch easier (and chegper) to ask a Sngle respondent about severd levelsof a
good than to ask severa respondents about a single leve of the good and one amost dways finds that
respondents are sengtive to the different levels of the good. From an economic perspective, it is often
interesting to observe different patterns of dedlining margind vauation (often going to zero) for
respondents with different attributes. The information from such questions can be incorporated into a
vauation function and, in the satigticd estimation of the vauation function, the leve of the good is dmost
dways a highly sgnificant WTP predictor (e.g., Carson and Mitchell, 1993).

Having consstently observed internd tests of the scope insengtivity hypothesis being rgjected in
samples of any Sze, one might reasonably expect to see this hypothess rgected in externa tests. The
typica argument by CV critics againgt the large number of internd tests of scope sengtivity having any
bearing on externd tests of scope sengtivity is that when arespondent gets asked about multiple levels of
agood they try to act in an interndly consstent way by Smply vauing higher levelshigher. Essentidly this
isan argument that more aways costs more and is better, and hence, respondents are still not necessarily
paying much attention to the actua level of the good. This need not be the case, as is shown in the
following example from astudy Michadl Hanemann designed for the CdiforniaWater Resources Control

Board on Mono Lake (Jones and Stokes, 1993). In that study, respondents were asked to vaue three

however, generally small in number and well within what one might expect from sampling theory. No doubt thereisa
demand curvein some CV study which is not downward sloping, the results of which would clearly be questionable.
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changes in the water level of Mono Lake with the cost of purchasing additiona water being the driving
force behind the need to determine willingnessto pay for the changes. Respondentsvaued thefirst change
inthewater leve quitehighly, the second change more highly than the firgt, but the third change much less
than either the first or the second; and indeed, the third change appears to be not much preferred to the
base condition. What was the cause of this result snce the lake level clearly kept risng over the change
as did the percelved cost of buying water to fill the lake? What happened was that the first two lake level
changesinvolved clear environmenta improvementsto therespondents. Thethirdriseinlakeleve did not;
it toppled a sgnificant fraction of the tufa towers the lake is famous for and, while providing subgtantialy
more habitat for some species, it displaced others. Obvioudly, respondents were paying attention to the
details and not Ssmply saying more water is better because it cost more.

3.0 Direct Testsof the Hypothesis

Part of what has lent credence to those asserting the vdidity of the scope insengtivity hypothesis
is their clam that only a few tests of this hypothesis have been conducted and that those tests dmost
uniformly show scope insengtivity. This dam can easly be shown to be fase by searching the CV
literaturefor plit-sample comparisons which dlow one to test the scope insengtivity hypothesis. In most
ingtances, these split-sample tests were designed to look at different project configurations rather than to
formally test the scope insengtivity hypothesis. Often the judtification behind the use of such split samples
was that the elements of one possble project configuration might influence respondent views about other
project configurations with different characteristics. The advantage of these studiesis that they tended to
receive much more developmenta work than did the Kahneman and Exxon surveys and they tended to

use larger samples and better modes of survey adminigration.
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3.1 Studies Rejecting Scope | nsensitivity Hypothesis

TableVI presentsalist of sudies, gopearing snce Kahneman's origind 1984 presentation, which
contain a rejection of the scope insensitivity hypothesis a p < 0.10.* Most of the studies contain
rgjections at p < 0.05 and many contain rgjections at better than p < 0.001. Studies where passive useis

thought to be important are marked with a dagger (1).

TABLE VI: STUDIESWITH SGNIFICANT SCOPE EFFECTS

STUDY GOOD VALUED

Bowker & Didychuk (1994)t Preservation of different numbers of acres of
agricultura land in Canada

Boyle, Welsh, & Bishop (1993) Different water flow levels of the Grand Canyon
River

Brown, Layton, & Lazo (1994)t Different options for policies on the Pecific
Northwest old growth forests and Northern spotted
owls

Buzby, Ready, & Hu (1994) Reductions in risks associated with pesticides on
grapefruits

Carson & Mitchdl (1991) Four scenarios for avoiding urban water shortages

Carson, Mitchell, & Ruud (1989) Combinations of ar pollution vishility & hedlth
effects

Carson & Mitchdl (1993)t Nationa versus regiona water quality

Carson, Wilks, & Imber (1994)t Comparison of two different impact scenarios for
Australias Kakadu Conservation Zone

Carson et al. (1994)t Comparison of two different natural resourceinjury
accelerated recovery plans

Diamond et al. (1992) as reanalyzedt Comparisons of different wilderness areas in four

*Thereareseveral earlier CV studieswhich effectively used a split sample by obtaining willingness to pay estimates
under avariety of different congestion conditions. For example, McConnell (1977) asks respondentsfor their WTP for
the beach day they have just experienced and finds that the level of beach congestion on the day of theinterview isa
highly significant predictor of WTP. Cicchetti and Smith (1976) obtained willingnessto pay for wilderness hiking days
for both the day of theinterview and under alternative congesti on scenarios pooling these sources to obtain an estimate
of the value of congestion effects.
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TABLE VI: STUDIESWITH SGNIFICANT SCOPE EFFECTS

Rocky Mountain states

Duffield & Neher (1991)

Comparison of Montana waterfowl hunting trips
differing by number of birds hunted

HBRS, Inc. (1994) 1

Different impacts on downstream resources from
Glenn Canyon Dam operations

Hoevenagel (1994)t

Package of six environmental programs versus
specific components (acid rain, greenhouse effect)

Jakus (1992) Two different Gypsy moth control programsin
Pennsylvania and Maryland
Krieger (1994) Sport fishing toxics information programs

Loomis, Lockwood, & Del.acy (1993)t

Forest area protection program of Southeastern
Australiaand two smaller portions of the same area

Magnussen (1992) Comparisons of various Norwegian pollution
control programs with emphasis on water pollution
and the North Sea

McDaniels (1988) Avoidance of different numbers of automobile

deaths

Mitchell & Carson (1986)

Comparison of different levels of drinking water
risk reduction

Navrud (1989)t Comparison of different acid rain programs
Propper (1990) Different National Health Service waiting times
Ready (1990)t Preserving different percentages of Kentucky

Horse Farms

Romer & Pommerehne (Forthcoming)

Different hazardous waste risk reductions

Rowe et al. (1991) 1

Multiple versus single Pacific Northwest il spills

Schkade & Payne (1994) as reanalyzedt

Preventing different numbers of birds from being

killed in oil ponds

Smith & Zhang (1994) 1

Cleaning-up different levels of marine debris on
distant beaches

Tolley & Babcock (1986)

Comparison of different number of days of light
hedlth symptoms; comparison of two different
variations of Angina

Veisten, et al. (1993)t

Environmenta programsincluding biodiversity in
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TABLE VI: STUDIESWITH SGNIFICANT SCOPE EFFECTS

Norwegian forests

Whitehead (1992) t Different probabilities of North Carolina Seaturtle
extinction

Whitehead & Blomquist (1991)t Different Kentucky wetland programs

Wu (1991)t Different improvement programs at Ohio's Big
Darby Creek

It would take agreat dedl of space to discuss each of these tudiesin any detall. A few highlights,
however, are likely to be useful. Firgt, the scope insengtivity hypothesisis strongly rejected (p < 0.001)
by two large recent in-person contingent valuation studies, Carson, Wilks and Imber (1994) and Carson
et al. (1994), which used extensive visud aidsand very clean experimenta designsto va ue goods thought
to have substantial passive use consderations. Second, other very recent studies of goods thought to have
subgtantia passive use consderations such as increasing the probability of preserving spotted owls
(Brown, Layton and Lazo, 1994) and cleaning-up marine debris on distant beaches (Smith et d., 1994),
show respondent senditivity to very subtle changes in split-sample tests.

The Desvousges et al. verson of the scope insengtivity hypothesisis sark — one should rarely
observe dgnificant differences between the WTP estimates of equivadent subsamples which vary with
respect to the scope of the good they are asked to vaue if that good involves substantid passive use
condderations. Table VI, however, shows 19 studies va uing goods thought to have substantial passve
use cond derations where the hypothesis that respondents are inherently insensitive to differencesin scope
can be rgected. In contrast, studies where the uniform acceptance of the Desvousges et al. hypothes's
appears to be indicated are few in number. Kahneman and Knetsch's verson of the hypothesisis even
more stark and implies that CV results will dmaost dways be insengtive to the scope of the good being
vaued irrespective of the nature of the good. Here Table VI shows over 30 rgections of Kahneman and

Knetsch's hypothesis and very few ingances where it is not rgjected. From these results | conclude that
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ether verson of the hypothessthat scopeinsengtivity isinevitablein CV surveysisclearly rgected by the
large number of available studies which directly address the issue.

This conclusion should not, however, be taken as a statement that there are not potentia problems
with the resultsfrom aparticular CV survey. The most plausible dternative hypothesswhich is conrsstent
with the data is that there are isolated instances of scope insengtivity which are related to the particular
survey design and administration problems noted earlier. One of those deserves specia note here because
there are afew studies listed in Table VI (e.g., Ready; Magnussen; Loomis, Lockwood and Del_acy)
which do not show significant scope effects with respect to the largest program they valued. Thisis most
noticegble in Ready where preservation of 100% of Kentucky horse farms is actualy valued less than
75%. Ready argues, and probably correctly o, that respondents found the 100% preservation plan
implausble. Fischoff et al.'s experiments suggest the likely reason:  the probability of provison of very
large programstendsto be seen aslessthan that of smaller programs® A closdly related type of difficulty
may arise when respondents dready have a clear idea of what a policy will accomplish and refuse to
accept the depiction presented in the CV scenario (Carson, Wilks, and Imber, 1994).

It should also be noted that some of the initid CV work on vauing reductionsin food safety risks
(e.g., Lin and Milon, 1993) does not seem to show responsveness to the size of the risk being valued.
Whether this is due in this particular case to the use of a short telephone survey, generd difficulties in
conveying smdl risk reductions, or a lack of an adegquate means of conveying the risk reduction and a
plausble means of divering it is unclear. On this lagt point, it should be noted that Krieger's (1994)
origind pilot study did not show a difference between a complete and a partid sport fishing toxics risk

information program but did show a difference after the survey instrument was redesigned to be more

#*\What one would obviously like to do is change the scope of the good without changing the perceived probability
of provision asthat changewill generally work against thelikelihood that a significant scope effect is observed. It may
be possible to improve the power of scope tests by taking stepsto help ensure that the probability of provisionisheld
constant across subsamples receiving different goods.
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understandable®” Findly, for completeness, | should also note that there are also a few instances where
using one dicitation method rejects lack of sengtivity to scope while, using another dicitation method, the
scope insengitivity hypothesis cannot be rejected.®®  While there does not seem to be any clear pattern
here, there may be interactions between the informationa content of icitation formats and thelr incentive

properties which need to be explored.

4.0 Concluding Remarks

The conclusion that should be drawn from the large body of direct and indirect evidence seems
clear: any hypothesis of generic respondent insengitivity to the scope of the good being valued should be
rgected. There are over 30 studies with direct split-sample tests of the scope insengtivity hypothess
which rgect it. In contragt, there are only a handful of studies in which the hypothesis is not clearly
rgected. These studies tend to suffer from (8) smal sample sizes, (b) poor survey design (c) shiftsin the
probability that the good would be provided between subsamples and/or (d) the use of a mode of survey
adminigtration, such as the telephone or shopping mal intercepts, which do not encourage respondentsto
pay close atention to the questions being asked. The large number of available split-sample CV tests do
not suggest any difference in scope sengtivity between goods with substantiad direct use vaues and those
with substantid passve use vaues.

In retrogpect, it is surprising that the scope insengtivity hypothesis ever gained any currency since

the generd survey finding isthat respondents often pick up on small nuancesin question wording. A closer

$Tolley, Brian,and Fabien (1988) had asimilar finding in an early air pollution study wheretheir initial study showed
alack of sensitivity tofairly large differencesin air quality improvements whereas changing the presentation of the two
programs to make their key elements clearer to respondents resulted in different (plausible) valuations.

*¥_oomis, Lockwood, and Del acy (1993) find significant differences between all three changes they examined using
adichotomous choice format but only between two of the three changes using an open-ended format. Buzby, Ready,
and Hu (1994) find differences using a payment card but do not find asignificant difference with adichotomous choice.

Navrud's (1989) resultstend to show significant differences between different acidrain programs using a bidding game
but not using a payment card.
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examination of the scope insengtivity hypothes's suggests a number of other patterns which CV data
should exhibit if thishypothesswere true. An examination of avery large body evidence shows that such
patterns do not generdly exist. Once the confusion over the term embedding was sorted out into a test
of sequence effectsand atest of scopeinsengtivity (acrossthe rowsand down the diagonal, respectively),
it became clear that dl atest of scope insengtivity required was a split-sample test where one subsample
vaued a good that was larger than the good valued by the other subsample. Redizing this, it became
apparent that there were afarly large number of exiding split-sample CV sudies existing in the literature
which provided direct evidence rgecting the scope insengtivity hypothess.  Studies conducted
subsequent to the Kahneman and Knetsch paper (1992) and the Exxon-sponsored conference
(Hausman, 1993) have only tended to confirm this conclusion.

Regection of generic insengtivity to scope in CV surveys should not be taken to imply that one
cannot design aCV questionnaire and adminigter it in such away asto find scope insengtivity. Indeed this
can be done fairly easly. The remedies for the problem are straightforward in concept but often difficult
and expensive in practice to implement.®* The respondent must (i) clearly understand the characteristics
of the good they are asked to vaue, (ii) find the CV scenario dements related to the good's provision

plausble, and (iii) answer the CV questionsin a ddiberate and meaningful manner.

*Robert Mitchell and | discuss different aspects of this issue at length in Mitchell and Carson (1989), Carson and
Mitchell (1993), Carson and Mitchell (forthcoming), and Mitchell and Carson (forthcoming).
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