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| NTRODUCTI ON

Under the Ol Pollution Act of 1990, the President--acting
t hrough the Under Secretary of Comrerce for Oceans and
At nosphere--is required to issue regul ations establishing
procedures for assessing damages to or destruction of natural
resources resulting froma discharge of oil covered by the Act.
These procedures are to ensure the recovery of restoration costs
as well as the dimnution in value of the affected resources and
any reasonabl e costs of conducting the danage assessnent.

At | east sone of the values that m ght be dim nished by such
a discharge are relatively straightforward to nmeasure through
information reveal ed in market transactions. For instance, if
the discharge kills fish and thereby reduces the incones of
commercial fishernen, their |osses can reasonably be cal cul ated
by the reduced catch nmultiplied by the market price(s) of the
fish (less, of course, any costs they would have incurred).
Simlarly, if the discharge of oil discourages tourist travel to
an area, the lost inconmes of those owning and/or operating
notels, cottages, or other facilities can be reasonably
represented by the difference in revenues between the affected
period and a "normal" season. Even the |osses to recreational
fi shernmen, boaters, swimers, hikers, and others who nmake active
use of the areas affected by the discharge can be included in the

estimate of di m nished val ue, although these | osses wll



generally be sonmewhat nore difficult to value than the nore
obvi ous out - of - pocket | osses.

The | osses descri bed above have cone to be known as | ost
"use val ues" because they are experienced by those who, in a
variety of different ways, nmake active use of the resources
adversely affected by the discharge. But for at |east the |ast
twenty-five years, econom sts have recogni zed the possibility
t hat individuals who make no active use of a particul ar beach
river, bay, or other such natural resource m ght, neverthel ess,
derive satisfaction fromits nmere existence, even if they never
intend to make active use of it.

Thi s concept has conme to be known as "existence val ue" and
it is the maor elenment of what are now referred to as "non-use"
or "passive-use" values (the latter termis enployed in the
bal ance of this report). |In regulations pronul gated by the
Department of the Interior in 1986 under the Conprehensive
Envi ronnment al Response, Conpensation, and Liability Act --
regul ations that also pertained to natural resource damage
assessnments -- passive-use val ues were included anong the | osses
for which trustees could recover. The inclusion of passive-use
val ues was recently upheld by the D. C. Court of Appeals (State
of Chio v. Departnent of the Interior, 880 F.2d 432 (D.C. Cr.

1989)), as long as they could be reliably neasured.
This begs an interesting and i nportant question, however.
| f passive-use values are to be included anong the conpensabl e

| osses for which trustees can nmake recovery under the Ol



Pol lution Act, howw Il they be estimated? Unlike |losses to
commercial fishernmen or recreational property owners, there are
no direct market transactions that can be observed to provide
informati on on which estimtes can be based. Unlike |osses to
boaters, swi mrers, recreational fishernen and others, there exist
no indirect nethods through which market data can provide at

| east sonme clues as to lost values. |In other words, there appear
to be neither obvious nor even subtle behavioral trails that can
provi de informati on about | ost passive-use val ues.

Sonme experts believe that there exists an approach that can
provi de useful information about the econom c significance of the
| ost passive-use val ues individuals my suffer when oi
di scharges danage natural resources. Known as the contingent
val uation (or CV) technique, this approach is based on the direct
elicitation of these values fromindividuals through the use of
carefully designed and adm ni stered sanple surveys. |Its appeal
lies inits potential to inform damge assessnent in an area
(1 ost passive-use values) where there appear to be no behavi oral
trails to be foll owed.

Typically, CV studies provide respondents with information
about a hypot hetical governnent programthat woul d reduce the
i kelihood of a future adverse environnental event such as an oi
spill, chem cal accident, or the like. Respondents are usually
gi ven sone specific information about the exact nature of the
damages that the programin question would prevent. And they are

al so confronted in the study with a question or questions that



provi de informati on about the econom c sacrifice they would have
to make to support the environnental program This may take the
form of an open-ended question asking what is the maxi num anount
they would be willing to pay for the programin question; it may
involve a series of questions confronting themw th different
prices for the program depending on their previous answers; or it
may take the formof a hypothetical referendum (like a school
bond issue) in which respondents are told how much each woul d
have to pay if the nmeasure passed and are then asked to cast a
sinple "yes" or "no" vote. (The conceptually correct neasure of
| ost passive-use value for environnental danmage that has al ready
occurred is the m ni num anount of conpensation that each affected
i ndi vidual would be willing to accept. Neverthel ess, because of
concern that respondents would give unrealistically high answers
to such questions, virtually all previous CV studi es have

descri bed scenarios in which respondents are asked to pay to
prevent future occurrences of simlar accidents. This is the
conservative choi ce because willingness to accept conpensation
shoul d exceed willingness to pay, if only trivially; we say nore
about ot her biases bel ow. )

The CV techni que has been used for twenty years or so to
estimate passive-use values. In the last five years, however
there has been a dramatic increase in the nunber of academ c
papers and presentations related to the CV technique. This is
due in part to the availability of conprehensive reference texts

on the subject (Mtchell and Carson (1989), for instance), and to



the growm ng interest both nationally and internationally in

envi ronmental problens and policies. But it is also attributable
to the growing use of the CV technique in estimting | ost

passi ve-use values in litigation arising fromstate and federal
statutes designed to protect natural resources. Since Chio V.

Departnent of the Interior admtted the concept of passive-use

val ues in danmage assessnents, this can only give added inpetus to
the use of CV in such litigation.

The CV technique is the subject of great controversy. |Its
detractors argue that respondents give answers that are
inconsistent wwth the tenets of rational choice, that these
respondents do not understand what it is they are being asked to
value (and, thus, that stated values reflect nore than that which
they are being asked to value), that respondents fail to take CV
guestions seriously because the results of the surveys are not
bi ndi ng, and raise other objections as well. Proponents of the
CV techni que acknow edge that its early (and even sone current)
applications suffered frommany of the problens critics have
not ed, but believe that nore recent and conprehensive studies
have already or soon will be able to deal with these objections.

This (sonetinmes acrinoni ous) debate has put the National
Cceani ¢ and Atnospheric Adm nistration (NOAA) in a very difficult
spot. NOAA nust decide in pronulgating the regul ations under the
Gl Pollution Act whether the CV technique is capable of
providing reliable informati on about | ost existence or other

passi ve-use values. Toward this end, NOAA appointed the



Conti ngent Val uation Panel to consider this question and make
recommendations to it.

This report is the product of the Panel's deliberations
and is organized in the followng way. Following this
i ntroduction, the drawbacks to the CV technique are discussed in
Section Il. Section Il discusses several key issues concerning
t he design of CV surveys, including use of the referendum format
to elicit individual values, ways of addressing the so-called
"enbeddi ng" problem and the evaluation of damages that |ast for
sonme period but not forever. Section IV presents guidelines to
whi ch the Panel believes any CV study should adhere if the study
is to produce information useful in natural resource damage
assessnment. (These are el aborated upon in an Appendix.) In
Section V a research agenda is described; it is the Panel's
belief that future applications of the CV technique may be | ess
ti me-consum ng and contentious if the research described in the
agenda is carried out. Section VI presents the Panel's

concl usi ons.

1. CRITICISMS OF THE CONTI NGENT VALUATI ON METHOD

The contingent val uation nethod has been criticized for many
reasons and the Panel believes that a nunber of these criticisns
are particularly conpelling. Before identifying and di scussing
t hese problens, however, it is worth pointing out that they al
take on added inportance in light of the inpossibility of

validating externally the results of CV studies. It should be



noticed, however, that this sane di sadvantage nust inhere in any
met hod of assessi ng danages from deprivation of passive-use. It
is not special to the CV approach although, as suggested in
Section |, there are currently no other nethods capabl e of
providing informati on on these val ues.

One way to evade this difficulty, at least partially, is to
construct experinments in which an artificial opportunity is
created to pay for environnental goods. The goods in question
can perfectly well involve passive use. Then the results of a CV
estimate of willingness to pay can be conpared with the "real™
results when the opportunity is made available to the sane sanple
or an anal ogous sanpl e.

A few such experinents have been attenpted. The nost
recent, due to Seip and Strand (1992), used CV to estimate
wi | lingness to pay for nenbership in a Norwegi an organi zation
devoted to environnmental affairs, and conpared this estimate with
actual responses when a nunber of the same respondents were
presented with an opportunity actually to contribute. The
finding was that self-reported willingness to pay was
significantly greater than "actual” willingness to pay. A recent
study by Duffield and Patterson (1991) took as the environnental
anenity in question the maintenance of streamflow in two Montana
rivers. The rivers in question provided spawni ng grounds for two
rare species of fish; passive use was believed to be the main
nmotivation for respondents. One of two parallel sanples was

asked about hypothetical willingness to contribute to the Mntana



Nat ure Conservancy which would then nmaintain streamflow, the
other was offered an opportunity actually to contribute to the
sanme organi zation for the same purpose. It was found that
response rates and expressed willingness to contribute were
significantly higher when the contribution was hypothetical than
when "expressed w |l lingness” nmeant an i nmedi ate cash
contribution. On the other hand, the size of contributions,
hypot hetical in one case and actual in the other, was not nuch
different as between those who said they would contribute and

t hose who did so.

These studi es suggest that the CV technique is likely to
overstate "real" willingness to pay. Duffield and Patterson,
however, hold out hope that the differences are small enough and
predi ct abl e enough that CV estimates could be discounted for
possi bl e overstatenent and then used as a conservative estimte
of willingness to pay. Cearly nore such experinments wuld be
useful .

A less direct test of the "reality" of CV estimtes of |ost
passive use values is to use the technique to estinmate
wi | lingness to pay for ordinary market goods and then to conpare
the results with actual purchases. This has been tried by
Di ckie, Fisher, and Gerking (1987) using the demand for
strawberries. \Wen the data were re-anal yzed by D anond,
Hausman, Leonard, and Denning (1992), it was found that the CV
approach tended systematically to overesti mate quantity demanded

at each price, sonetinmes by as nuch as 50 percent. This result



has to be qualified in two ways. First, the original CV study
seens to have been fairly casual by the standards now proposed by
practitioners; pre-testing and inprovenent of the survey

i nstrument m ght (perhaps) have narrowed the gap. And second, it
seens to go too far to conclude fromsystenmatic over-estimation
that the CV study, even as conducted, provides no information
about the demand for strawberries. Mich of the sanme coul d be
said about a study submtted to the Panel by Cunm ngs and
Harrison (1992) conparing hypothetical and denonstrated

wi |l lingness to pay for small household goods. (See also Bishop
and Heberlein (1979).)

External validation of the CV nethod renains an inportant
issue. Acritically inportant contribution could conme from
experinments in which state-of-the-art CV studies are enpl oyed
in contexts where they can in fact be conpared with "real™
behavioral willingness to pay for goods that can actually be
bought and sol d.

O the other problens arising in CV studies, the follow ng
are of nmost concern to the Panel: (i) the contingent val uation
met hod can produce results that appear to be inconsistent with
assunptions of rational choice; (ii) responses to CV surveys
sonetimes seeminplausibly large in view of the many prograns for
whi ch individuals mght be asked to contribute and the existence
of both public and private goods that m ght be substitutes for
the resource(s) in question; (iii) relatively few previous

applications of the CV nethod have rem nded respondents
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forcefully of the budget constraints under which all nust
operate; (iv) it is difficult in CV surveys to provide adequate
information to respondents about the policy or programfor which
val ues are being elicited and to be sure they have absorbed and
accepted this information as the basis for their responses;

(v) in generating aggregate estimtes using the CV technique, it
is sonetines difficult determning the "extent of the market;"
and (vi) respondents in CV surveys may actually be expressing
feelings about public spiritedness or the "warm gl ow' of giving,
rather than actual willingness to pay for the programin

guestion. W discuss each of these briefly.

| nconsi stency with Rational Choice

Sone of the enpirical results produced by CV studies have
been alleged to be inconsistent with the assunptions of rational
choice. This raises two questions: What requirenents are
i nposed by rationality? Wy are they relevant to the eval uation
of the reliability of the CV nethod?

Rationality in its weakest formrequires certain kinds of
consi stency anong choi ces made by individuals. For instance, if
an i ndividual chooses sone purchases at a given set of prices and
income, then if sone prices fall and there are no other changes,
t he goods that the individual would now buy woul d nmake himor her
better off. Simlarly, we would expect an individual's
pref erences over public goods (i.e., bridges, highways, air

quality) to reflect the sane kind of consistency.
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Common notions of rationality inpose other requirenents
which are relevant in different contexts. Usually, though not
always, it is reasonable to suppose that nore of sonething
regarded as good is better so long as an individual is not
satiated. This is in general translated into a willingness to
pay sonmewhat nore for nore of a good, as judged by the
individual. Also, if marginal or increnmental willingness to pay
for additional anmounts does decline with the anmount al ready
available, it is usually not reasonable to assune that it
declines very abruptly.

Thi s point assunmes inportance in view of sonme enpirical
evidence from CV studies that wllingness to pay does not
increase wwth the good. In one study, Kahneman (1986) found that
willingness to pay for the cleanup of all lakes in Ontario was
only slightly nore than wllingness to pay for cleaning up |akes
in just one region. Evidence of this kind has multiplied (see
Kahneman and Knetch (1992), Desvousges, et al. (1992), and
D anond et al. (1992)). Desvousges' result is very striking; the
average willingness to pay to take neasures to prevent 2,000
m gratory birds (not endangered species) fromdying in oil-filled
ponds was as great as that for preventing 20,000 or 200, 000 birds
fromdying. Dimnishing marginal wllingness to pay for
addi tional protection could be expected to result in sone drop.
But a drop to zero, especially when the willingness to pay for
the first 2,000 birds is certainly not trivial, is hard to

explain as the expression of a consistent, rational set of
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choi ces.

It has been argued on a nore technical |evel that the
studi es finding such apparent inconsistencies are defective, that
the choices are not presented clearly to the respondents. In the
study referred to i mmedi ately above, for instance, respondents
were told that 2,000 birds was "...nuch less than 1% of the
total mgratory bird popul ati on while 200, 000 birds was
"...about 2% of the total. This nmay have | ed respondents to
eval uate the prograns as being essentially the sane. But on the
face of it, the evidence certainly raises sone serious questions
about the rationality of the responses.

It could be asked whether rationality is indeed needed. Wy
not take the values found as given? There are two answers. One
is that we do not know yet how to reason about val ues w t hout
sone assunption of rationality, if indeed it is possible as all.

Rationality requirenments inpose a constraint on the possible
val ues, w thout which damage judgnents would be arbitrary. A
second answer is that, as discussed above, it is difficult to
find objective counterparts to verify the val ues obtained in
response to questionnaires. Therefore, sonme form of internal
consistency is the | east we would need to feel sone confidence

that the verbal answers corresponded to sone reality.

| npl ausi bility of Responses

The CV nmethod is generally used to elicit values for a

specific programto prevent environnental damage, whether it be
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dead animals, spoilage of a pristine wlderness area, or |oss of
visibility in some very unusually clear area. Though in each
case, individuals often express zero willingness to pay, average
wi | lingness to pay over the whole sanple is often at |east a few
dollars and frequently $20 to $50. Wth 100, 000, 000 househol ds
inthe United States, these responses result in very |arge
totals, frequently over $1 billion. Sonme have argued that these
| arge suns are in thenselves incredible and cast doubt on the CV
met hod. The Panel is not convinced by this argunent, since it is
hard to have an intuition as to a reasonable total.

But there is a different problemw th these answers. one
can envi sion many possible types of environnental danage -- oi
spills or groundwater contam nation in many different |ocations,
visibility inmpairnment in a variety of places, and so on. Wuld
t he average individual or household really be willing to pay $50
or even $5 to prevent each one? This seens very unlikely, since
the total resulting wllingness to pay for all such prograns
could easily becone a very large fraction of one's incone or
per haps even exceed it.

In other words, even if the willingness to pay responses to
i ndi vidual environnmental insults are correct if only one program
is to be considered, they may gi ve overestinates when there are
expected to be a | arge nunber of environnental problens.
Simlarly, if individuals fail to consider seriously the public
or private goods that m ght be substitutes for the resources in

gquestion, their responses to questions in a CV survey may be
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unrealistically |arge.

Absence of a Meani ngful Budget Constraint

Even if respondents in CV surveys take seriously the
hypot heti cal referendum (or other type of) questions being asked
them they may respond w thout thinking carefully about how much
di sposabl e i ncone they have available to allocate to all causes,
public and private (see Kenp and Maxwel | (1992), for instance).
Specifically, respondents m ght reveal a willingness to pay of,
say, $100 for a project that would reduce the risk of an oi
spill; but if asked what current or planned expenditures they
woul d forgo to pay for the program they m ght instead
re-evaluate their responses and revise them downward. This is
simlar to the problemidentified i medi ately above where
individuals fail to think of the possible multiplicity of
environmental projects or policies they mght be asked to
support. To date, relatively few CV surveys have rem nded
respondents convincingly of the very real econom c constraints

wi t hi n whi ch spendi ng deci sions nust be made.

| nformati on Provision and Accept ance

| f CV surveys are to elicit useful information about
wi |l lingness to pay, respondents must understand exactly what it
is they are being asked to value (or vote upon) and nust accept
the scenario in fornmulating their responses. Frequently, CV

surveys have provided only sketchy details about the project(s)
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bei ng valued and this calls into question the estinmates derived
t heref rom

Consi der the follow ng exanple. Suppose information is
desired about individuals' wllingness to pay to prevent a
chemcal leak into a river. Presumably, their responses would
depend inportantly on how long it would take for the chemcal to
degrade naturally in the river (if it would at all), what
ecol ogi cal and human heal th damage the chem cal would do until it
had degraded, and so on. Absent information about such matters,
it 1s unreasonable to expect even very bright and well-inforned
respondents to place neani ngful values on a programto prevent
| eaks.

Even if detailed information were supplied, there are limts
on the ability of respondents to internalize and thus accept and
proceed fromthe information given. It is one thing to tel
respondents matter-of-factly that conplete recovery wll occur
in, say, two years. It is another thing for themto accept this
information conpletely and then incorporate it in their answers
to difficult questions.

To return to the exanpl e above, respondents who take a
pessim stic view of the probable consequences of a chem cal |eak
are likely to report relatively high wllingness to pay to
prevent the contam nation -- too high, in fact, if in actuality
such an event had | ess serious effects. On the other hand,
respondents with an exaggerated sense of the river's assim/lative

capacity or regenerative power could be expected to report a
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Wl lingness to pay that understates their "true" valuation if
provided with a nore conplete description of |ikely consequences.
To repeat, even when CV surveys provide detail ed and
accurate information about the effects of the program being
val ued, respondents nust accept that information in making their
(hypothetical) choices. [If, instead, respondents rely on a set
of heuristics ("these environmental accidents are sel dom as bad
as we're led to believe,” or "authorities al nost always put too
good a face on these things"), in effect they will be answering
a different question fromthat being asked; thus, the resulting
values that are elicited wll not reliably measure willingness

to pay.

Ext ent of the Market

Suits for environnental danmages are brought by trustees on
behal f of a legally definable group. This group limts the
popul ation that is appropriate for determ ni ng danages even
t hough i ndividuals outside of this group nay suffer | oss of
passi ve and active use. Undersanpling and even zero sanpling of
a subgroup of the relevant popul ation may be appropriate if the
subgroup has a predictably | ow valuation of the resource. For
exanpl e, the authors of the CV study conducted in connection with
the Nestucca oil spill Iimted their sanple to households in
Washi ngton and British Col unbi a possi bly because the individuals
living el sewhere were presuned to have values too lowto justify

exam nation (or possibly because the sponsors of the study were
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agencies of the State of washington and the province of British
Col unmbi a and so defined the |l egally appropriate popul ation)
(Rowe, Shaw, and Schul ze, 1992).

"Warm d ow' Effects

Sone critics of the CV technique (e.g., D anond and Hausman
(1992)) have observed that the distribution of responses to
open- ended questions about willingness to pay often is
characterized by a significant proportion of "zeros" -- people
who woul d pay nothing for the program-- and al so a nunber of
sizable reports. This bi-nodal distribution also characterizes
i ndi vidual giving: nobst of us give nothing to nost charities,
but give non-trivial anobunts to the ones we do support (at |east
$10 or $20, say). This has led these critics to conclude that
i ndi vi dual s’ responses to CV questions serve the sane function as
charitable contributions -- not only to support the organization
in question, but also to feel the "warm gl ow' that attends
donating to worthy causes (see Andreoni (1989)). |If this is so,
CV responses should not be taken as reliable estimtes of true
wi | lingness to pay, but rather as indicative of approval for the

envi ronmental programin question.

[11. KEY I SSUES | N THE DESI GN OF CONTI NGENT VALUATI ON
| NSTRUMENTS
In the course of its deliberations, the Panel discussed many

i ssues surroundi ng the design of CV surveys. Here we provide our
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views on several issues that are especially inportant. In
Section IV and in an Appendix to this report, we provide much
greater detail on the characteristics of a valid application of

t he CV net hod.

The Ref er endum For mat

Consi dered as a survey, a CV instrument is descriptive
rat her than explanatory. Description may be as sinple as
reporting univari ate averages of one kind or another, such as the
percent ages of those enpl oyed, seeking work, and not seeking work
in the United States, the nmean nunber of roons occupi ed by
Ameri can househol ds, or the proportion of "likely" voters
favoring one or another candidate in an upcom ng election. A CV
study seeks to find the average willingness to pay for a specific
envi ronment al inprovenent. Nevertheless, as will be seen |ater,
it is often desirable to ask respondents to specify the reasons
for their reported choices.

Uni vari ate descriptive results are neani ngful mainly when
the alternative responses to a question are sinple and can be
wel | specified and there is a high consensus anong both
respondents and investigators about the precise neaning of the
guestions and answers. |n sone cases where consensus woul d
initially not be adequate, sinple definitions can be added to a
guestionnaire to attain satisfactory agreenment -- e.g., in asking
peopl e how many roons they have in their hones, one states

whet her bat hroons, basenents, etc. are to be included in the
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count; nost respondents wll conformto this specification.

Wth questions about subjective phenonena, such as attitudes
and val ues, treating answers as sinply descriptive is seldom
meani ngful. Too nuch depends on how questions are worded, and
there is neither sufficient social consensus about precise
meani ng, nor an external reference to facilitate such consensus.

There are many exanples in the survey literature of how changes
in wording or context will affect results based on questions
about subjective phenonena (see Schuman and Presser (1981)). For
exanpl e, in national surveys close to a quarter of the popul ation
w Il choose the "don't know' response to nost attitude questions
if it is explicitly offered; yet these sane people will select a
substantive alternative if "don't know' is not specifically
provi ded, even though accepted when asserted spontaneously. More
puzzlingly, a question about "forbidding" a particular action

tends to elicit | ess agreenent than a question about "not

al l owi ng" the sane action, although the two questions are

| ogi cally equival ent. Beyond these exanples, nost attitude
objects are sinply too conplex to be summari zed by a single
survey question, e.g., attitudes toward abortion are too
dependent on the reasons for abortion and the tinme in pregnancy
to be adequately captured by a single question; attitudes toward
"gun control" vary enornously depending on the exact fram ng of
the issue (e.g., handguns vs. all guns, registration vs. banning,

and other concrete policy distinctions).

Conti ngent val uation studi es seek descriptive information,
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yet call for a response simlar to those elicited by questions
about subjective phenonena. Thus they risk many of the sane
response effects and other wording difficulties that turn up
regularly in attitude surveys. Mnimzing these effects presents
a consi derabl e challenge to anyone wishing to elicit reliable CV
estimates. The sinplest way to approach the problemis to
consider a CV survey as essentially a self-contained referendum
in which respondents vote on whether to tax thenselves or not for
a particular purpose. Since real referenda are exposed to nost
of the response effects that occur wth attitude surveys, and
since we take the result of referenda as telling us sonething
about "true" preferences, it is not necessary to claimthey can
be elimnated conpletely in a CV study.

The Panel is of the opinion that open-ended CV questions --
e.g., "Wt is the smallest sumthat woul d conpensate you for
envi ronnent al danmage X?" or, "What is the |argest anount you
would be willing to pay to avoid (or repair) environnmental damage
X?" -- are unlikely to provide the nost reliable val uations.
There are at |east two reasons for this conclusion. |In the first
pl ace, the scenario |acks realismsince respondents are rarely
asked or required in the course of their everyday lives to place
a dollar value on a particular public good. Their responses to
such questions are therefore likely to be unduly sensitive to
trivial characteristics of the scenario presented. 1In the second
pl ace, an open-ended request for willingness to pay or

wi | lingness to accept conpensation invites strategic
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overstatenment. The nore seriously the respondent takes the
guestion, the nore likely it is that he or she will see that
reporting a large response is a costless way to nake a point.
Bot h experience and | ogi ¢ suggest that responses to open-ended
questions will be erratic and bi ased.

However, the referendum format, especially when cast in the
willingness to pay node -- "Wuld you be willing to contribute
(or be taxed) D dollars to cover the cost of avoiding or
repairing environnmental damage X?" -- has many advantages. It is
realistic: referenda on the provision of public goods are not
uncommon in real life. There is no strategic reason for the
respondent to do other than answer truthfully, although a
tendency to overestimate often appears even in connection with
surveys concerning routine market goods. The fact that market
surveys continue to be used routinely suggests that this tendency
is not a insuperable obstacle. O course, the respondent in a CV
survey understands that the referendumis hypothetical; there is
no inplication that the tax wll actually be levied and the
damage actually repaired or avoided. This suggests that
consi derable efforts should be nmade to induce respondents to take
the question seriously, and that the CV instrunment should contain
ot her questions designed to detect whether the respondent has
done so. Although Carson, et al. (1992), included a useful
gquestion to determ ne whet her respondents believed the survey was
bi ased in any direction, they did not sufficiently test whether

the conpl eteness of, and tinme period for, restoration stated in
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the survey were fully accepted by respondents. But, as far as
strategic reasons go, a respondent who would not be willing to
pay D dollars has no reason to answer "Yes," and a respondent who
would be willing to pay D dollars has no reason to answer "No."

There are, however, several other reasons why one's response
to a hypothetical referendum question m ght be the opposite of
one's actual vote on a real ballot. On one hand, a respondent
unw Il ling to pay Ddollars in reality mght feel pressure to give
the "right" or "good" answer when responding to an in-person or
tel ephone interviewer. This could happen if the respondent
believes that the interviewer would herself favor a yes answer.
On the other hand, a respondent actually willing to pay the
stated anmobunt m ght answer in the negative for several reasons:
(1) belief that the proposed scenarios distributed the burden
unfairly; (i1) doubt of either the feasibility of the proposed
action, so that any contribution would be wasted, or the ability
of the relevant agency to carry out the action efficiently; or
(1i1) refusal to accept the hypothetical choice problem because
of either a generalized aversion to taxes or a view that soneone
else -- the "oil industry", for exanple -- should pay for repair
or avoi dance as the responsible party. The sane considerations
suggest that a CV instrunment should include questions designed to
detect the presence of these sources of bias. This is in fact
often done, but we do not know how successfully.

There are two further problens that could detract fromthe

reliability of CV responses w thout producing any determ nate
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bias: (i) a feeling that one's vote will have no significant
effect on the outcone of the hypothetical referendum |eading to
no reply or an unconsidered one; and (ii) poor infornmation about
t he damage being valued. O course, either of these could occur
in real referenda.

Here we must decide on the standard of know edgeability of
the respondents that we want to i npose on a CV study. It is
clear that it should be at |east as high as that which the
average voter brings to a real referendumon the provision of a
specific public good, but should it be higher? A "conservative"
CV study, i.e., one that avoids overestimating true wllingness
to pay, wll no doubt exceed the m nimum standard of information
and will also | ean over backwards to avoid providing information
in away that mght bias the response upwards. |In particular, a
conservative study will provide the respondent with sone
per spective concerning the overall frequency and nmagnitude of oi
spills, the anmount of noney currently being spent on preventing
and renedying them the overall scale of their consequences, the
peculiar features of the spill in question, and simlar rel evant
information. Placing the choice problemin a broader context
hel ps the respondent to arrive at a realistic or even
conservative val uation

Most of the provision of public goods in this country is
deci ded by representatives and bureaucrats rather that by direct
vote of the citizens. It is presuned that these agents are nore

"expert" or at |east draw on nore know edge than the citizens
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t hensel ves. The agents' expertise, if it really exists, is about
t he means and cost of providing public goods, though el ected
officials nmay sonetines be presuned to "represent” judgnents of
ultimate value to the citizens. Nevertheless, to increase one's
confidence that a CV study is conservatively reliable, one m ght
want to conpare its outcone with that provided by a panel of
experts. This wll help check whether respondents and those
conducting the study or studies are reasonably well-infornmed and
wel | -nmotivated. This conparison could be nade on a sanple of CV
studies to give an idea of their reliability in general

The above consi derations suggest that a CV study based on
the referendum scenari o can produce nore reliably conservative
estimates of willingness to pay, and hence of conpensation
required in the aftermath of environnmental inpairnment, provided
that a concerted effort is made to notivate the respondents to
take the study seriously, to informthem about the context and
speci al circunstances of the spill or other accident, and to
m nimze any bias toward high or | ow answers originating from
social pressure within the interview This inplies that, in the
present state of the art, a reliably conservative CV study should
be conducted with personal interviews of significant duration and
will therefore be relatively costly. |If follows therefore that,
in order that the cost of the study not be disproportionately
| arge conpared to the anmount of danmages, the CV approach would
likely be used only in relatively major spills, at |east until

further inprovenents in nethodol ogy can be devel oped and
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accepted. (A suggestion for doing so is offered in Section V.)

The referendum format offers one further advantage for CV
As we have argued, external validation of elicited | ost passive-
use values is usually inpossible. There are however real-life
referenda. Sonme of them at |east, are decisions to purchase
specific public goods with defined paynent nmechanisns, e.g., an
increase in property taxes. The analogy with willingness to pay
for avoi dance or repair of environnental damage is far from
perfect but close enough that the ability of CV-like studies to
predict the outconmes of real-world referenda woul d be usefu
evidence on the validity of the CV nethod in general.

The test we envision is not an election poll of the usual
type. Instead, using the referendum format and providing the
usual information to the respondents, a study shoul d ask whet her
they are wlling to pay the average anount inplied by the actual
referendum The outcone of the CV-like study should be conpared
with that of the actual referendum The Panel thinks that
studies of this kind should be pursued as a nethod of validating
and perhaps even calibrating applications of the CV nethod (see

Magl eby, 1984).

Addr essi ng the Enbeddi ng Probl em

Per haps the nost inportant internal argunent against the
reliability of the CV approach (as agai nst general criticisnms
about vagueness, lack of information, or unreality of the

scenario) is the observation of the "enbeddi ng" phenonenon (see
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the discussion in Section Il1). D fferent but simlar sanples of
respondents are asked about their willingness to pay for
prevention of environnmental damage scenarios that are identical
except for their scale: different nunbers of seabirds saved,

di fferent nunbers of forest tracts preserved fromlogging, etc.
It is reported that average willingness to pay is often
substantial for the smallest scenario presented but is then
substantially independent of the size of the damage averted,
rising slightly if at all for large changes in size.

The usual interpretation proposed by critics of the CV
method is that the responses are not neasuring the equival ent
dol lar value of the utility of the environnmental assets
preserved, because that would certainly be neasurably |arger for
substantially |l arger progranms of preservation. Instead, the
fixed sumoffered is the value of a feeling of having done
sonet hi ng praiseworthy; a "warmglow' is the phrase often used.

This is potentially a very damaging criticismof the nethod.

CV studi es al nost al ways seek to neasure willingness to pay to
avoid a particular incident rather than conpensation that would
be required for damage that has already occurred. This is
because respondents are nore |likely to exaggerate the
conpensation they would require than their willingness to pay,
and because the latter is expected to be |less than the fornmer and
so is conservative. |If reported wllingness to pay accurately
reflected actual wllingness to pay, then, under the "warm gl ow'

interpretation, willingness to pay mght well exceed conpensation
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requi red because the fornmer contains an el enent of self-
approbation. It mght be real but not properly conpensabl e.

Def enders of the CV approach reply to this criticismin
vari ous ways. Sonetimes it is argued that the evidence used to
support "enbeddi ng" sinply indicates dimnishing marginal utility
of the asset in question. |In many cases, however, the constancy
or near-constancy of willingness to pay does not appear
consistent wwth the large reported anounts for the first snal
i ncrenment of environnental preservation.

A second defense of CV against the enbeddi ng phenonenon is
that CV questions have to be posed carefully and in context. It
is argued that carelessly formulated CV instrunents | eave
respondents with the inpression that they are being asked, "Wuld
you pay $X to avert a certain small environnental harnm?" 1In a
very large popul ation of birds, the death of 1,000 is not seen as
noti ceably different fromthe death of 100,000 -- and may not
actually be very different -- so that respondents sinply answer
t he question just asked.

This second response | eads to the obvious question: how
should a CV instrument be framed to elicit an answer that
responds to the precise scenario and not to a generalized "warm
glow' effect? W nust reject one possible approach, that of
aski ng each respondent to express willingness to pay to avert
incidents of varying sizes; the danger is that enbedding wll be
forcibly avoided, still without realism This issue is best

considered as part of the broader question: How nuch context



28

about the incident itself and about the respondent's
ci rcunst ances and choi ces should be included in the CV
i nstrunent ?
We are recommendi ng a high standard of richness in context
to achieve a realistic background. Qur proposed guidelines

regarding this issue are enbodied in Section IV bel ow

Ti me Di mensi on of Passive Use Losses

Typical ly, environnmental damages fromoil spills or simlar
accidents are severe for sone period of tinme -- weeks, nonths, or
sonetinmes a few years -- and gradually are reduced by natural
forces and human efforts to a | ow or possibly even zero steady
state level. In sone circunstances, passive-use |osses derive
only or nostly fromthe steady state conditions; thus, if passive
use val ue derives from species diversity, even a considerable
| oss of birds or mammal s whi ch does not endanger any species w ||
give rise tono loss. [If, on the contrary, considerable passive-
use value is attached to the interimstate of the natural
resource, then respondents have to do a very difficult present
val ue cal cul ation properly to conpute their current wllingness
to pay for the difference between the fully restored state of the
resource and the actual state as the level of restoration varies
over tinme. CV surveys accordingly have to be carefully designed
to allow respondents to differentiate interimfromsteady state
passi ve-use loss, and, if there is interim passive-use |loss, to

report its present value correctly.
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It is reasonable to assune that interim passive-use val ues
are additive over tine. Hence, we need a cal culation of present
val ues of the interimlosses. The discounting and the estimation
of the rate of recovery of the resource should be done by
techni cal experts and not by the respondents, who are unlikely to
handl e these tasks adequately. Respondents should be asked only
their willingness to pay to elimnate the difference between sone
partially restored |level of the resource and the pristine state
for a specific period of time, say a year, on the assunption that
after that tinme full restoration is assured. Technical experts
woul d estimate how the state of the resource wll vary from year
to year as the restoration takes place. The technical
i nformati on about the state of the resource, together with the
respondent’'s assessnents of the flow valuation of the resource,
can be used to construct a tine series of passive-use | osses
whi ch can be discounted to the present at an appropriate rate of

interest to determ ne the present val ue of the damages.

V. SURVEY GUI DELI NES

In this section we try to lay down a fairly conplete set of
gui del i nes conpliance with which woul d define an ideal CV survey.
A CV survey does not have to neet each of these guidelines fully
in order to qualify as a source of reliable information to a
damage assessnent process. Many departures fromthe guidelines
or even a single serious deviation wuld, however, suggest

unreliability prinma facie. To preserve continuity, we give only
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a bald Iist of guidelines here. They are repeated together with

further explanatory coments in the Appendix to this Report.

GENERAL GUI DELI NES

O Sanpl e Type and Size: Probability sanpling is essential for

a survey used for dammge assessnment.® The choice of sanple
specific design and size is a difficult, technical question
that requires the guidance of a professional sanpling

statistician.

O M nim ze Nonresponses: High nonresponse rates woul d make

the survey results unreliable.

O Personal Interview. The Panel believes it unlikely that

reliable estimates of values could be elicited with nail
surveys. Face-to-face interviews are usually preferable,
al t hough tel ephone interviews have sone advantages in terns

of cost and centralized supervision.

O Pretesting for Interviewer Effects: An inportant respect in

! This need not preclude use of Iess adequate sanples,
including quota or even convenience sanples, for prelimnary
testing of specific experinental variations, so long as order of
magni tude differences rather than univariate results are the focus.

Even then, obvious sources of bias should be avoided (e.g.,
coll ege students are probably too different in age and education
from the heterogeneous adult population to provide a trustworthy
basis for w der generalization).
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whi ch CV surveys differ fromactual referenda is the
presence of an interviewer (except in the case of mai
surveys). It is possible that interviewers contribute to
"social desirability" bias, since preserving the environnent
is wdely viewed as sonething positive. |In order to test
this possibility, major CV studies should incorporate

experinments that assess interviewer effects.

Reporting: Every report of a CV study should nake clear the
definition of the popul ati on sanpled, the sanpling frane
used, the sanple size, the overall sanple non-response rate
and its conponents (e.g., refusals), and item non-response
on all inportant questions. The report should al so
reproduce the exact wordi ng and sequence of the
guestionnaire and of other communications to respondents
(e.g., advance letters). Al data fromthe study should be
archived and nade available to interested parties (see
Carson et al. (1992), for an exanple of good practice in

i nclusion of questionnaire and related details; as of this
date, however, the report has not been avail able publicly
and the data have not been archived for open use by other

schol ars) .

Careful Pretesting of a CV Questionnaire: Respondents in a

CV survey are ordinarily presented with a good deal of new

and often technical information, well beyond what is typical
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in nost surveys. This requires very careful pilot work and
pretesting, plus evidence fromthe final survey that
respondents understood and accepted the main description and

guestioning reasonably well.

GUI DELI NES FOR VALUE ELI ClI TATI ON SURVEYS

The foll ow ng guidelines are nmet by the best CV surveys and
need to be present in order to assure reliability and useful ness

of the information that is obtai ned.

M Conservative Design: GCenerally, when aspects of the survey

desi gn and the anal ysis of the responses are anbi guous, the
option that tends to underestimate wllingness to pay is
preferred. A conservative design increases the reliability
of the estimate by elimnating extrenme responses that can

enl arge estimated values wildly and inplausibly.

M Elicitation Fornmat: The willingness to pay format should be

used instead of the conpensation required because the forner

is the conservative choice.

M Ref erendum Format: The val uati on question should be posed

as a vote on a referendum

M Accurate Description of the Programor Policy: Adequate




33

i nformati on nust be provided to respondents about the
environmental programthat is offered. It nust be defined

inaway that is relevant to danmage assessnent.

Pretesting of Photographs: The effects of photographs on

subj ects must be carefully expl ored.

Rem nder of Undamaged Substitute Conmodities: Respondents

nmust be rem nded of substitute commodities, such as other
conpar abl e natural resources or the future state of the sane
natural resource. This rem nder should be introduced
forcefully and directly prior to the main valuation question
to assure that respondents have the alternatives clearly in

m nd.

Adequate Tine Lapse fromthe Accident: The survey nust be

conducted at a tinme sufficiently distant fromthe date of
the environnental insult that respondents regard the
scenario of conplete restoration as plausible. Questions
shoul d be included to determ ne the state of subjects’

beliefs regarding restoration probabilities.

Tenporal Averaging: Tine dependent neasurenent noi se should

be reduced by averagi ng across i ndependently drawn sanpl es

taken at different points in tinme. A clear and substanti al
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time trend in the responses woul d cast doubt on the

"reliability" of the finding.

"No- answer" Option: A "no-answer"” option should be

explicitly allowed in addition to the "yes" and "no" vote
options on the main valuation (referendun) question.
Respondents who choose the "no-answer" option should be
asked nondirectively to explain their choice. Answers
shoul d be carefully coded to show the types of responses,
for exanple: (i) rough indifference between a yes and a no
vote; (ii) inability to nake a decision w thout nore tine or
nore information; (iii) preference for sonme other mechani sm
for making this decision; and (iv) bored by this survey and

anxious to end it as quickly as possible.

Yes/ no Foll ow ups: Yes and no responses shoul d be foll owed

up by the open-ended question: "Wy did you vote yes/no?"
Answers shoul d be carefully coded to show the types of
responses, for exanple: (i) It is (or isn't) worth it;

(1i) Don"t know, or (iii) The oil comnpani es shoul d pay.

Cross-tabul ations: The survey should include a variety of

ot her questions that help to interpret the responses to the
primary val uation question. The final report should include
summaries of wllingness to pay broken down by these

categories. Anong the itens that would be helpful in
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interpreting the responses are:
| ncone
Prior Know edge of the Site
Prior Interest in the Site (Visitation Rates)
Attitudes Toward the Environnent
Attitudes Toward Bi g Busi ness
Di stance to the Site
Under st andi ng of the Task
Belief in the Scenarios

Ability/ WIllingness to Performthe Task

J Checks on Under standi ng and Acceptance: The above

gui del i nes nmust be satisfied w thout making the instrunent
so conplex that it poses tasks that are beyond the ability

or interest level of many participants.

GOALS FOR VALUE ELI Cl TATI ON SURVEYS

The following itens are not adequately addressed by even the
best CV surveys. 1In the opinion of the Panel, these issues wll
need to be convincingly dealt with in order to assure the

reliability of the estimtes.

O Al ternative Expenditure Possibilities: Respondents nust be

rem nded that their willingness to pay for the environnental
programin question would reduce their expenditures for

private goods or other public goods. This rem nder should
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be nore than perfunctory, but |ess than overwhel m ng. The
goal is to induce respondents to keep in mnd other |ikely
expendi tures, including those on other environnmental goods,

when eval uating the nmain scenario.

Defl ection of Transaction Value: The survey should be

designed to deflect the general "warmglow' of giving or the
dislike of "big business”" away fromthe specific
environmental programthat is being evaluated. It is

possi ble that the referendumformat limts the "warm gl ow
effect, but until this is clear the survey design should

explicitly address this problem

Steady State or InterimlLosses: It should be nade apparent

t hat respondents can distinguish interimfrom steady-state

| osses.

Present Val ue Cal cul ations of InterimLosses: It should be

denonstrated that, in revealing values, respondents are
adequately sensitive to the timng of the restoration

process.

Advance Approval: Since the design of the CV survey can

have a substantial effect on the responses, it is desirable

that -- if possible -- critical features be preapproved by
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both sides in a legal action, with arbitration and/or
experinments used when di sagreenents cannot be resol ved by

the parties thensel ves.

Burden of Proof: Until such tine as there is a set of

reliable reference surveys, the burden of proof of
reliability must rest on the survey designers. They nust
show t hrough pretesting or other experinents that their
survey does not suffer fromthe problens that these
guidelines are intended to avoid. Specifically, if a Cv
survey suffered fromany of the foll ow ng nal adi es, we woul d

judge its findings "unreliable":

-- A hi gh nonresponse rate to the entire survey

instrunment or to the valuation question.

-- | nadequat e responsi veness to the scope of the

environnental insult.

-- Lack of understanding of the task by the

respondents.

-- Lack of belief in the full restoration scenari o.

-- Yes

or "no" votes on the hypothetical referendum

that are not foll owed up or explained by making
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reference to the cost and/or the value of the

progr am

M Rel i abl e Reference Surveys: |In order to alleviate this

heavy burden of proof, we strongly urge the governnent to
undertake the task of creating a set of reliable reference
surveys that can be used to interpret the guidelines and
also to calibrate surveys that do not fully nmeet the

condi ti ons.

V. RECOMVENDATI ONS FOR FUTURE RESEARCH

The Panel's major research recommendati on goes toward a
drastic reformof the CV procedure, extending beyond the
gui del i nes suggestion in Section |V.

The problem of estimating the demand for highly innovative
commerci al products, including sone that have not yet actually
been produced, is much like the problemfaced in CV research. It
is the problemof estimating willingness to pay for a necessarily
unfam liar product. The field of market research has devel oped
met hods -- "conjoint analysis,” for exanple -- that are very
simlar to the CV approach. (One inportant difference is that a
new product may eventually reach the nmarket, and projections of
expected sal es can be checked. Survey responses are usually
found to be noderate overestimates of actual willingness to pay.)

Practitioners have found that survey nethods are better at

estimating relative demand t han absol ute demand. There is an
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anchoring problem even wth private goods -- that is, absolute
Wi llingness to pay is hard to pin down. This |eads to the
fol |l ow ng suggesti on.

The federal governnment should produce standard damage
assessnments for a few specific reference oil spills, either
hypot heti cal or actual, ranging fromsnmall to | arge. These
standard val uati ons coul d be generated by any nethod. One
possibility would be through a jury of experts. Such a jury of
experts mght wish to conduct a series of CV studies, satisfying
the guidelines |aid out above. These CV studies would be inputs
into the jury process, to be conbined with other information and
expert judgnent. Once these benchmarks were avail abl e, they
could serve as reference points for later CV studies. Wen a
damage assessnent is required, surveys could be used to elicit
answers to questions like: "Wuld you pay (nuch nore, nore,
about the sane, less, much less) to prevent this spill than you
woul d to prevent Standard Spill A?" "Wuld you pay an anmount to
avoid this spill that is between the anmpbunts you would pay to
avoid Standard Spill B and Standard Spill C? If so, is the
anmount much closer to B than C, closer to B than C, hal fway
between B and C, closer to C than B, nmuch closer to C than B?"
These questions presumably woul d not be asked so schenmatically.
Responses to such a study could then serve as one reliable source
of information in the damage assessnent.

We recogni ze that this technique would require that

respondents be nmade famliar with the reference spills as well as
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the particular spill whose danage is being assessed. W expect
that the additional effort would be nore than offset by the
greater sinplicity and reliability in estimating relative

wi | lingness to pay.

This possibility suggests a slightly nore radical extension
of the CV nethod. Respondents could be asked to conpare their
willingness to pay to avoid a specific case of environnental
damage to their willingness to pay for a range of fairly famliar
private goods. It would no doubt be best if the private goods
were to bear sone simlarity to the environmental good in
guestion, but that is not necessary. The anchoring purpose would
be served if respondents could neasure their willingness to pay
inunits of articles of clothing or small househol d appliances
f or gone.

This latter is a suggestion for research in the CV nethod,
not necessarily a recommendation for current practical use.

The gui delines proposed in Section |V thensel ves suggest
areas for further research, this time within the conti ngent
val uation conmmunity. In particular, we enphasize the urgency of
studying the sensitivity of willingness to pay responses to the
nunmber and extent of budgetary substitutes nentioned in survey
instrunments (that is, rem nders of other things on which
respondents could spend their noney). In such research it would
be helpful if parallel studies were conducted on the sensitivity
of stated intentions to buy ordinary market goods -- both

famliar and unfamliar -- to rem nders of alternative uses of
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those resources. The point is to discover the extent to which
t he val uation of environnmental public goods is intrinsically nore
difficult than simlar exercises with respect to narket goods.

A closely-related line of research is the sensitivity of
responses in CV surveys to the nunber and extent of undamaged
substitute commodities nentioned explicitly in the survey
instrument (mles of nearby shoreline, mles of shoreline
el sewhere, simlarity for animal or bird life, alternative
recreation possibilities and so on). This could be extended to
variations in the way in which the budget constraint is presented
to respondents. Here again, conparisons with market goods woul d
be useful .

Finally, having urged that the availability of a no-vote
option is an inportant conponent of the ability of the CV
technique to mmc an actual referendum we recomrend further
research into alternative ways of presenting and interpreting the
no-vote option. In this respect, too, conparative studies with
famliar public and private goods (local parks, school
facilities, housing for the honel ess, food distributions) would
be enlightening. Real referenda always allow the option of not
voting, in a natural way. CV studies have to achieve the sane
result nore deliberately, so there is a need to know if the

precise formulation matters very much to the result.

VI.  CONCLUSI ONS AND RECOMMENDATI ONS

The Panel starts fromthe prem se that passive-use |oss --
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interimor permanent -- is a nmeaningful conponent of the total
damage resulting fromenvironnental accidents. A problemarises
because passive-use | osses have few or no overt behavi oral
consequences. The faintness of the behavioral trail neans that a
wel | - desi gned and adequately sensitive neasuring instrunment is
needed to substitute for conventional observations of behavior.
In particular, can the CV nethod provide a sufficiently reliable
estimate of total loss -- including passive-use loss -- to play a
useful role in damage assessnent ?

It has been argued in the literature and in comments
addressed to the Panel that the results of CV studies are
vari able, sensitive to details of the survey instrunent used, and
vul nerable to upward bias. These argunents are plausible.
However, sone antagoni sts of the CV approach go so far as to
suggest that there can be no useful information content to CV
results. The Panel is unpersuaded by these extrene argunents.

In Section |V above, we identify a nunber of stringent
gui delines for the conduct of CV studies. These require that
respondents be carefully informed about the particul ar
envi ronnent al danage to be valued, and about the full extent of
substitutes and undamaged alternatives available. In wllingness
to pay scenarios, the paynent vehicle nust be presented fully and
clearly, with the rel evant budget constraint enphasized. The
paynment scenari o should be convincingly described, preferably in
a referendum cont ext, because nost respondents will have had

experience wth referendumballots wth | ess-than-perfect
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background information. Were choices in forrmulating the CV

i nstrunment can be nade, we urge they lean in the conservative
direction, as a partial or total offset to the likely tendency to
exaggerate w |l lingness to pay.

The Panel concludes that under those conditions (and others
speci fi ed above), CV studies convey useful information. W think
it is fair to describe such information as reliable by the
standards that seemto be inplicit in simlar contexts, |ike
mar ket anal ysis for new and i nnovative products and the
assessnent of other danmages nornmally allowed in court
proceedings. As in all such cases, the nore closely the
guidelines are followed, the nore reliable the result wll be.

It is not necessary, however, that every single injunction be
conpl etely obeyed; inferences accepted in other contexts are not
perfect either.

Thus, the Panel concludes that CV studi es can produce
estimates reliable enough to be the starting point of a judicial
process of damage assessnent, including | ost passive-use val ues.

To be acceptable for this purpose, such studies should follow

t he gui delines described in Section IV above. The phrase "be the
starting point" is neant to enphasi ze that the Panel does not
suggest that CV estimates can be taken as automatically defining
the range of conpensabl e damages within narrow [imts. Rather,
we have in mnd the foll om ng consi derati ons.

The Panel is persuaded that hypothetical nmarkets tend to

overstate willingness to pay for private as well as public goods.



44

The sanme bias nust be expected to occur in CV studies. To the
extent that the design of CV instrunents nmakes conservative

choi ces when alternatives are avail able, as urged in Section |V,
this intrinsic bias nay be offset or even over-corrected. Al
surveys of attitudes or intentions are bound to exhibit
sensitivity of response to the fram ng of questions and the order
in which they are asked. No automatic or nechanical calibration
of responses seens to be possible.

The judicial process nmust in each case cone to a concl usion
about the degree to which respondents have been induced to
consider alternative uses of funds and take the proposed paynent
vehicle seriously. Defendants will argue that closer attention
to substitute commodities woul d have yi el ded | ower val uati ons.
Trustees will argue that they have already | eaned over backwards
to ensure conservative responses. Judges and juries nust decide
as they do in other danage cases. The Panel's conclusion is that
a well-conducted CV study provides an adequately reliable
benchmark to begin such argunents. It contains information that
judges and juries will wish to use, in conbination wth other
evi dence, including the testinony of expert w tnesses.

The Panel's second conclusion is that the appropriate
federal agencies should begin to accunul ate standard damage
assessnents for a range of oil spills, as described in Section V.

That process should further inprove the reliability of CV
studi es in danage assessnent. It should thus contribute to

i ncreasing the accuracy and reduci ng the cost of subsequent
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damage assessnent cases. In that sense, it can be regarded as an
i nvest nment .

The proposals for further research outlined in Section V are
an integral part of our recomrendations. The Panel believes that
t he suggestions put forward there could lead to nore reliable and
| ess controversial damage assessnment at reduced cost. It is not
to be expected that controversy will disappear, however. There
w |l always be controversy where intangible | osses have to be

eval uated in nonetary terns.
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APPENDI X
GENERAL GUI DELI NES

O Sanpl e Type and Size: Probability sanpling is essential for

a survey used for damage assessnent.? The choice of sanple
specific design and size is a difficult, technical question
that requires the guidance of a professional sanpling

statistician.

I f a single dichotonous question of the yes-no type is used
to elicit valuation responses, then a total sanple size of 1000
respondents will limt sanpling error to about 3% plus or m nus
on a single dichotonpbus question, assum ng sinple random
sanpling. However, this or any other sanple size needs to be
reconceptualized for three reasons. First, if face-to-face
interviewing is used, as we suggest above, clustering and
stratification nust be taken into account. Second, if
di chot omous val uati on questions are used (e.g., hypothetical
referenda), separate valuation anmounts nust be asked of random
sub-sanpl es and these responses nust be unscranbl ed
econonetrically to estimate the underlying popul ati on nean or

medi an. Third, in order to incorporate experinents on

2 This need not preclude use of Iess adequate sanples,
including quota or even convenience sanples, for prelimnary
testing of specific experinental variations, so long as order of
magni tude differences rather than univariate results are the focus.

Even then, obvious sources of bias should be avoided (e.g.,
coll ege students are probably too different in age and education
from the heterogeneous adult population to provide a trustworthy
basis for w der generalization).
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interviewer and wording effects, additional random sub-sanpling
is required. For all these reasons, it will be inportant to
consult sanpling statisticians in the design of a CV survey

i ntended for |egal or policy-making purposes.

M M ni m ze Nonresponses: High nonresponse rates woul d nmake

the survey results unreliable.

To the extent that a CV study is expected to represent the
adult population of the United States or a portion of it,
m ni m zi ng both sanpl e non-response and item non-response are
inportant. The former is unlikely to be bel ow 20% even in very
high quality surveys; the latter has al so been large in sonme CV
surveys because of the difficulty of the task respondents are
bei ng asked to perform These sources of potential bias can be
partially justified on the grounds that they al so occur with
official referenda, in both cases with the | oss especially of the
| east educated parts of the population. The further reduction of
the final sanple by elimnation of "protest zeros," "unrealistic

hi gh val ues," and ot her problematic responses nay lead to
effective final total response rates so lowas to inply that the
survey popul ation consists of interested and specially instructed
quasi -experts. This consideration reinforces the desirability of
conbi ning a reasonabl e response rate with a high but not

forbi dding standard of information, as discussed in Section I1]

above.
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M Personal Interview The Panel believes it unlikely that

reliable estimates of values could be elicited with nail
surveys. Face-to-face interviews are usually preferable,
al t hough tel ephone interviews have sone advantages in terns

of cost and centralized supervision.

Assum ng a CV survey is to represent a natural popul ation,
such as all adults in the United States, or those in a single
urban area or a state, it is desirable that it be carried out
using either face-to-face or tel ephone interviews. Ml surveys
typically enploy lists that cover too small a part of the
popul ation (e.g., sanples based on tel ephone directories omt
approximately half the U S. popul ati on because of non-1listed
nunbers, incorrect nunbers, and non-phone househol ds), and then
m ss anot her quarter or nore of the remainder through non-
response. In addition, since the content of a mail questionnaire
can be reviewed by targeted respondents before deciding to return
it, those nost interested in a natural resource issue or in one
side or the other can nmake their decision on that basis. It is
al so i npossible using mail surveys to guarantee random sel ection
wi t hin households or to confine answering to a single respondent,
and it is difficult (though not inpossible) to control question-
order effects. Thus, nmail surveys should be used only if another
suppl enentary nethod can be enployed to cross-validate the

results on a random sub-sanpl e of respondents.
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The choi ce between tel ephone and face-to-face adm nistration
is less clear. Face-to-face surveys offer practical advantages
i n mai ntaining respondent notivation and all ow ng use of graphic
suppl enents. Both coverage and response rates are also usually
sonmewhat hi gher than with tel ephone surveys. However, telephone
surveys can cut interview ng costs by between a third and a hal f;
for CV purposes, it nmay be a di sadvantage that nost survey
i nvestigators believe tel ephone interviews need to be kept
shorter in length than face-to-face interviews because respondent
attention and cooperation are nore difficult to maintain. 1In
addition, randomdigit-dial telephone surveys approximate sinple
random sanpling. Face-to-face surveys nmust be based on cl uster
sanpling and, therefore, the results provide | ess precise

estimates than do tel ephone surveys of the sane size.

O Pretesting for Interviewer Effects: An inportant respect in

whi ch CV surveys differ fromactual referenda is the
presence of an interviewer (except in the case of mai
surveys). It is possible that interviewers contribute to
"social desirability" bias, since preserving the environnent
is wdely viewed as sonething positive. |In order to test
this possibility, major CV studies should incorporate

experinments that assess interviewer effects.

To test for interviewer effects, two nodifications mght be

made to a standard face-to-face CV survey. 1In one variant on
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current practice, respondents would stop when they cone to the
val uation question, wite their "vote" on a ballot, and fold and
deposit it in a sealed box. However, since this practice wuld
not mmc the conplete anonymty of the voting booth, for a sub-
sanpl e of respondents a second nodification should be nade.
Respondents would be allowed to mail their "ballots" in unmarked
envel opes directly to the survey organi zati on, even though that
w Il preclude any but the sinplest analysis of responses. Tests
of the effect of both these nodifications of current practice
will indicate whether they are needed routinely or whether at

| east sone calibration should be introduced to conpensate for
interviewer effects. (The nore nodest of these proposed

nodi fications -- a sinmulated ballot box, or even voting on a
portable conputer -- has few if any di sadvantages and m ght be
made standard if it shows any reliable departure at all from

answers given orally to the interviewer.)

O Reporting: Every report of a CV study should nake clear the
definition of the popul ation sanpled, the sanpling frane
used, the sanple size, the overall sanple non-response rate
and its conponents (e.g., refusals), and item non-response
on all inportant questions. The report should al so
reproduce the exact wordi ng and sequence of the
guestionnaire and of other communications to respondents
(e.g., advance letters). Al data fromthe study should be

archived and nade available to interested parties (see
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Carson et al. (1992), for an exanple of good practice in
i nclusion of questionnaire and related details; as of this
date, however, the report has not been avail able publicly
and the data have not been archived for open use by other

schol ars) .

M Careful Pretesting of a CV Questionnaire: Respondents in a

CV survey are ordinarily presented with a good deal of new
and often technical information, well beyond what is typical
in nost surveys. This requires very careful pilot work and
pretesting, plus evidence fromthe final survey that
respondent s understood and accepted the main description and

gquestioning reasonably well.

Parenthetically, the claimsonetines made by CV proponents
that particular methods of piloting, such as focus groups, are
essential should be viewed wth skepticism since these clains
are unsupported by any systematic evidence. Nor is it clear that
what are called "state-of-the-art" CV surveys constitute
sonething entirely new or different fromother types of serious
survey investigations. Thus, although evidence that
guestionnaire devel opnent has been carried out carefully is
certainly inportant, it cannot be taken as a self-sufficient
basis of validity -- the nore so because we know that many people
wi |l answer survey questions w thout apparent difficulty, even

when they do not understand themwell. A way of reducing
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pressure to give answers of questionabl e nmeani ngful ness woul d be
to provide respondents an explicit "no opinion" type of

alternative when a key valuation question is posed.

GUI DELI NES FOR VALUE ELI ClI TATI ON SURVEYS

The foll ow ng guidelines are nmet by the best CV surveys and
need to be present in order to assure reliability and useful ness

of the information that is obtai ned.

M Conservative Design: GCenerally, when aspects of the survey

desi gn and the anal ysis of the responses are anbi guous, the
option that tends to underestimate willingness to pay is
preferred. A conservative design increases the reliability
of the estimate by elimnating extrenme responses that can

enl arge estimated values wildly and inplausibly.

M Elicitation Fornmat: The willingness to pay format should be

used i nstead of conpensation required because the former is

t he conservati ve choi ce.

In experinmental settings, the gap between stated intentions
to support a particular referendum and actual behavior in the
voting booth can be very great (see Magl eby, 1984). This gap
m ght be treated by "calibration" if there were historical data
on the relationship between such intentions and behavi or.

Unfortunately, we are aware of no data that is close enough to
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the CV context that could be used to calibrate CV responses. In
t he absence of historical data that can be used to calibrate the
intentions reported in the CV surveys, the survey instrunment has
to be designed with extraordinary care so that it can stand on

its own.

M Ref erendum Format: The val uati on question should be posed

as a vote on a referendum

As is now generally recognized by nost CV proponents, asking
respondents to give a dollar valuation in response to an open-
ended question presents themw th an extrenely difficult task.

At the sane tinme, CV proponents al so recognize that presenting
respondents a set of dollar anounts fromwhich they are to choose
is likely to create anchoring and other fornms of bias. Thus, we
recommend as the nost desirable formof CV elicitation the use of
a di chot omous question that asks respondents to vote for or
against a particular level of taxation, as occurs with nost real
referenda. As already noted, such a question formal so has
advantage in terns of incentive conpatibility. (If a double-
bounded di chot omous choice or sonme other question formis used in
order to obtain nore information per respondent, experinments
shoul d be devel oped to investigate biases that may be

i ntroduced.)

M Accurate Description of the Programor Policy: Adequate
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i nformati on nust be provided to respondents about the
environmental programthat is offered. It nust be defined

inaway that is relevant to danmage assessnent.

ldeally a CV survey would elicit attitudes toward three
alternative (future) recovery scenarios: (A "imredi ate"
restoration, (b) accelerated restoration, and (c) natural
restoration. Danmages would be the difference between (a) and (b)
on the assunption that accelerated restoration is provided by the
responsi ble party. Unfortunately, respondents may not find
"i medi ate" restoration very plausible and they may resist the
notion that they should be expected to contribute to accel erated
restoration when it is an oil conpany that is at fault. |If
respondents are unable or unwlling to deal hypothetically with
the nost relevant "clean-up" scenarios, alternative "prevention”
scenarios will have to be used in the survey instrunment. For
exanpl e, respondents may be asked to vote for a referendumthat
of fers reduced risk of another spill for a specified period of
time.® The weaker is the |inkage between the "prevention"
scenari os and the "cl ean-up"” scenarios, the nore unreliable are
the survey results. Rhetorically: 1s a decade of prevention
equal in value to the difference in value between accel erated and

i mredi at e cl ean-up?

8 As in the survey actually performed by the State of Al aska

after the Valdez spill (See Carson et al. (1992)).
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O Pretesting of Photographs: The effects of photographs on

subj ects must be carefully expl ored.

One effective neans for conveying information and hol di ng
interest in a CV interview has been the use of |arge and
i npressi ve photographs. However, this technique is a two-edged
sword because the dramatic nature of a photograph may have nuch
nore enotional inpact than the rest of the questionnaire. Thus
it is inportant that photographs be subjected to even nore
careful assessnent than verbal material if the goal is to avoid

bias in presentation.?

O Rem nder of Undamaged Substitute Conmodities: Respondents

nmust be rem nded of substitute commodities, such as other
conparabl e natural resources or the future state of the sane
natural resource. This rem nder should be introduced
forcefully and directly prior to the main valuation question
to assure that respondents have the alternatives clearly in

m nd.

J Adequate Tine Lapse fromthe Accident: The survey nust be

conducted at a tinme sufficiently distant fromthe date of
the environnental insult that respondents regard the

scenario of conplete restoration as plausible. Questions

* Failure to test the effects of photographs on responses is

one shortcomng of Carson et al. (1992).
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shoul d be included to determ ne the state of subjects’

beliefs regarding restoration probabilities.

Survey respondents who would not suffer interim passive-use
| oss may not regard full restoration as very pl ausi bl e;
therefore, they may report substantial passive-use |oss even if
told that full restoration in sone reasonable amount if time is
certain. M sunderstanding of the restoration probability is nbst
acute when the accident has recently occurred and before any
substantial restoration takes place. It would be ideal to assess
steady state passive-use |oss after natural and human restoration
is conplete or nearly so, since then presumably respondents woul d
believe in the restoration. |If that is not a possibility,
surveys m ght be conducted over tine until the reported
wi | lingness to pay settles down (assumng that it does), as the
respondents cone to believe nore and nore in the probabl e success
of the restoration effort. Alternatively, respondents m ght be
asked to value a nenu of alternative possible scenarios, wthout
being told explicitly which is applicable for the environnental
i nsult under study. The nenu should be designed to force themto
consider the difference between interimand steady-state passive-

use val ue.

M Tenporal Averaging: Tine dependent neasurenent noi se should

be reduced by averagi ng across i ndependently drawn sanpl es

taken at different points in tinme. A clear and substanti al
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time trend in the responses woul d cast doubt on the

"reliability" of the finding.

"No- answer" Option: A "no-answer"” option should be

explicitly allowed in addition to the "yes" and "no" vote
options on the main valuation (referendun) question.
Respondents who choose the "no-answer" option should be
asked nondirectively to explain their choice. Answers
shoul d be carefully coded to show the types of responses,
for exanple: (i) rough indifference between a yes and a no
vote; (ii) inability to nake a decision w thout nore tine or
nore information; (iii) preference for sonme other mechani sm
for making this decision; and (iv) bored by this survey and

anxious to end it as quickly as possible.

Yes/ no Foll ow ups: Yes and no responses shoul d be foll owed

up by the open-ended question: "Wy did you vote yes/no?"
Answers shoul d be carefully coded to show the types of
responses, for exanple: (i) It is (or isn't) worth it; (ii)

Don't know, or (iii) The oil conpani es shoul d pay.

Cross-tabul ations: The survey should include a variety of

ot her questions that help to interpret the responses to the
primary val uation question. The final report should include
summaries of wllingness to pay broken down by these

categories. Anong the itens that would be helpful in
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interpreting the responses are:
| ncone
Prior Know edge of the Site
Prior Interest in the Site (Visitation Rates)
Attitudes Toward the Environnent
Attitudes Toward Bi g Busi ness
Di stance to the Site
Under st andi ng of the Task
Belief in the Scenarios

Ability/ WIllingness to Performthe Task

We believe that these cross tabulations will prove useful in
interpreting and lending credibility to the responses and
possibly also in form ng adjustnents that can enhance

reliability.

] Checks on Under standi ng and Acceptance: The above

gui del i nes nmust be satisfied w thout making the instrunent
so conplex that it poses tasks that are beyond the ability

or interest level of many participants.

Since CVinterviews often present information that is new to
respondents, the questionnaire should attenpt at the end to
determ ne the degree to which respondents accept as true the
descriptions given and assertions nade prior to the valuation

question. Such an inquiry should be carried out in detail but
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non-directively, so that respondents feel free to reject any part

of the information they were given at earlier points.

GOALS FOR VALUE ELI Cl TATI ON SURVEYS

The following itens are not adequately addressed by even the
best CV surveys. 1In the opinion of the Panel, these issues wll
need to be convincingly dealt with in order to assure the

reliability of the estimtes.

O Al ternative Expenditure Possibilities: Respondents nust be

rem nded that their willingness to pay for the environnental
programin question would reduce their expenditures for
private goods or other public goods. This rem nder should
be nore than perfunctory, but |ess than overwhel m ng. The
goal is to induce respondents to keep in mnd other |ikely
expendi tures, including those on other environnmental goods,

when eval uating the main scenario.

Consuners can be expected to make expendi ture deci sions that
are adequately sensitive to other expenditure possibilities with
which they are famliar. But environnmental referenda of the type
presented in CV surveys are unfam liar and respondents may not be
aware of the large set of other expenditure possibilities that
m ght be offered in future CV surveys or future referenda.

Unl ess inforned otherw se, respondents nay suppose that there is
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only one environnental scenario that wll ever be offered and
t hey may overspend on it.

It is not at all clear how exhaustive should be the |ist of
alternative public goods that are explicitly presented. |If the
list is too brief, overspending can be expected. |If the list is
too Il ong, respondents wll be encouraged to spread expenditures
to public goods for which there is not adequate total demand and
whi ch therefore cannot really be offered to them Also, if the
list gets |large enough to enconpass a significant fraction of
i ncome, the gap between willingness to pay and willingness to
accept may w den.

It is also not clear what formthe rem nder should take. It
does not seem enough nerely to |ist other environnental goods
since respondents woul d then have to guess the | evel of
expenditure that would be necessary to pay for the alternatives.

The survey shoul d probably include sone statenment about the
price of the alternatives, for exanple, the per capita

expenditure that would be required to provide the itens.

M Defl ection of Transaction Value: The survey should be

designed to deflect the general "warmglow' of giving or the
dislike of "big business”" away fromthe specific
environmental programthat is being evaluated. It is

possi ble that the referendumformat limts the "warm gl ow
effect, but until this is clear the survey design should

explicitly address this problem
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Econom ¢ nodel s of consuner behavi or generally are based on
the assunption that value derives fromthe goods and services
that are consuned, not fromthe process by which these goods are
al l ocated. But happi ness that derives fromcharitable giving may
come nostly fromthe act of giving rather fromthe materia
changes that follow fromthe gift. To give another exanpl e,
consuners may get pleasure fromthe act of shopping as well as
from ownership of the goods they purchase. W rds that m ght be
useful to distinguish between these utility-producing events are
"consunption value" and "transaction value," the latter referring

to the process or transaction that establishes ownership.

We do not question the validity of "transaction val ue" or
differentiate it from"consunption value" as far as damage
assessnment is concerned. But for both fornms of val ue,
respondents need to be thinking clearly about the substitutes,
since the closer are the substitutes the | ess the damage that is

done. In the case of "transaction value," there are many cl ose
substitutes to cleaning up oil spills since there are many ot her
charitable activities that can generate the sane "warm gl ow' and
there are many other ways to express hostility toward big

busi ness and nodern technol ogy.

O Steady State or InterimlLosses: It should be nade apparent

t hat respondents can distinguish interimfrom steady-state
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| osses.

The quality of any natural resource varies daily and
seasonal |y around sone "equilibriunt or "steady state" |evel.
Active-use value of a resource depends on its actual state at the
tinme of use (and at other times), not on its equilibrium But
passi ve-use value of a natural resource may derive only or nostly
fromits steady state and not fromits day-to-day state. |If so,
full restoration at sone future date elimnates or greatly
reduces passive-use |oss. Surveys accordingly need to be
carefully designed to all ow respondents to differentiate interim

from steady state passive-use | o0ss.

™ Present Val ue Cal cul ations of InterimLosses: It should be

denonstrated that, in revealing values, respondents are
adequately sensitive to the timng of the restoration

process.

As discussed in Section Il above, the time profile of
restoration follow ng an accident potentially is an inportant
determ nant of active-use |loss and interim passive-use |oss, but
respondents may have little ability to distinguish between and to

eval uate different profiles.

O Advance Approval: Since the design of the CV survey can

have a substantial effect on the responses, it is desirable
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that -- if possible -- critical features be preapproved by
both sides in a legal action, with arbitration and/or
experinments used when di sagreenents cannot be resol ved by

the parties thensel ves.

Burden of Proof: Until such tine as there is a set of

reliable reference surveys, the burden of proof of
reliability must rest on the survey designers. They nust
show t hrough pretesting or other experinents that their
survey does not suffer fromthe problens that these
guidelines are intended to avoid. Specifically, if a Cv
survey suffered fromany of the foll ow ng nal adi es, we woul d

judge its findings "unreliable":

-- A hi gh nonresponse rate to the entire survey instrunent

or to the val uation question.

-- | nadequat e responsi veness to the scope of the

environnental insult.

-- Lack of understanding of the task by the respondents.

-- Lack of belief in the full restoration scenario.

-- Yes" or "no" votes on the hypothetical referendumthat

are not followed up or explained by making reference to



the cost and/or the value of the program

Rel i abl e Reference Surveys: |In order to alleviate this

heavy burden of proof, we strongly urge the governnent to
undertake the task of creating a set of reliable reference
surveys that can be used to interpret the guidelines and
also to calibrate surveys that do not fully nmeet the

condi ti ons.

64
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