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Sample Type and size: Probability sampling is essential for a survey used for damage assessment. The choice of
sample specific design and size is a difficult, technical question that requires the guidance of a professional sampling
statistician.

If a single dichotomous question of the Yes—no type is used to elicit valuation responses, then a total sample size of
1000 respendents will limit sampling error to about 3% plus or minus on a single dichotomous question, assuming
simple random sampling, However, this or any other sample size needs to be reconceptualizedfor three reasons. First,
if face—to—face interviewing is used, as we suggest above, clustering and stratification must be taken into account.
Second, if dichotomous valuation questions are used (e.g., hypothetical referenda), separate valuation amounts must
be asked of random sub—samples and these responses mustbe unscrambled econometrically to estimate the underlying
population mean or median. Third, in order to incorporate experiments on interviewer and wording effects, abbitional
random sud—sampling is tequired. For all these reasons, it will be important to consult sampling statisticians in the
design of a CV survey intended for legal or policy—making purposes.
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Minimize Nonresponses: High nonresponse rates would make the survey results unrefiable.

To the extent that a CV study is expected to represent the adult population of the United States or a portion of it,
minimizing both sample non—response and item non—response are important. The former is unlikely to be below 20%
even in very high quality surveys; the latter has also been large in some CV surveys because of the difficulty of the task
respondents are being asked to perform. These sources of potential bias can be partially justified on the grounds that
they also occur with official referenda, in both cases with the loss especially of the least educated parts of the population.

The further reduction of the final sample by elimination of "protest zeros," "unrealistic high values," and other
problematic responses may lead to effective final total response rates so low as to imply that the survey population
consists of interested and specially instructed quasi—experts. This consideration reinforces the desiradility of combining
a reasonable response rate with a high but not forbidding standard of information as discussed in Section III above.
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Personal Interview: The Panel believes it unlikely that reliable estimates of values could be elicited with mail
surveys. Face—to—face interviews are usually preferable, although telephone interviews have some abvantages in
terms of cost and centralized sypervision.

Assuming a CV survey is to represent a natural population, 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 telephone interviews.
Mail surveys typically employ lists that cover too small a part of the population (e.g., samples based on telephone
directories omit approximately half the U.S. population because of non—listed numbers, incorrect numbers, and
non—phone households), and then miss another quarter or more 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
most interested in a natural resource issue or in one side or the other can make their decision on that basis. It is also
impossible using mail surveys to guarantee random selection within households or to confine answering to a single



respondent, and it is difficult (though not impossidle) to control question— order effects. Thus, mail surveys should be
used only if another supplementary method can be employed to cross—validate the results on a random sud— sample of

respondents.

The choice between telephone and face—to—face administration is less clear. Face—to—face surveys offer practical
advantages in maintaining respondent motivation and allowing use of graphic supplements. Both coverage and response
rates are also usually somewhat higher than with telephone surveys, However, telephone surveys can cut interviewing
costs by between a third and a half; for CV purposes, it may be a disadvantage that most survey investigators believe
telephone interviews need to be kapt shorter in length than face—to—face interviews because respondent attention and
cooperation are more difficult to maintain. In addition, random— digit—dial telephone surveys approximate simple
random sampling. Face—to—face surveys must be based on cluster sampling and, therefore, the results provide less
precise estimates than do telephone surveys of the same size.
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Pretesting for Interviewer Effects: An important respect in which CV surveys differ from actual referenda is the
presence of an interviéwer (except in the case of muail surveys). It is possible that interviewers contribute to "social
desirability" bias, since preserving the environment is widely viewed as something positive. In order to test this
possibility, major CV studies should incorporate experiments that assess interviewer effects.

To test for interviewer effects, two modifications might be made to a standard face—to—face CV survey. In one
variant on current practice, respondents would stop when they come to the valuation question, write their "vote" on a
ballot, and fold and deposit it in a sealed box, However, since this practice would not mimic the completa anonymity of
the voting booth, for a subsample of respondents a second modification should be made. Respondents would be allowed
to mail their "ballots” in unmarked envelopes directly to the survey organization, even though that will preclude any but
the simplest analysis of responses. Tests of the effect of both these modifications of current practice will indicate
whether they are needed routinely or whether at least some calidration should de introduced to compensate for
interviewer effects. (The more modest of these proposed modifications—a simulated ballot box, or even voting on a
portable computer~ has few if any disadvantages and might be made standard if it shows any reliable departure at all

from answers given orally to the interviewer. )
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( Carson et al(1992) IXKMRPLZNICHTIHMERETVIN, SRELSETHREFIARINLTE LT,
thOEEBIZTDOTF—FEAFTERVEETH S, )

Reporting: Every report of a CV study should make clear the definition of the population sampled, the sampling
frame used, the sample size, ths overall sample non—response rate and its components (e. g., refusals), snd item
non—response on all important questions. The report should also reproduce the exact wording and sequence of the
questionnaire and of other communications to respondents (e. g., advance letters). All data from the study should be
archived and made available to interested parties (see Carson et al. (1992)), for an example of good practice in inclusion
of questionnaire and related details; as of this date, however, the report has not been available publicly and the data
have not been archived for open use by other scholars).
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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 most surveys. This requires very careful pilot work
and pretesting, plus evidence from the final survey that respondents understood and accepted the main description and
questioning reasonably well.

Parenthetically, the claim sometimes made by CV proponents that particular methods of piloting, such as focus
groups, are essential should be viewed with skepticism, since these claims are unsupported by any systematic evidence.
Nor is it clear that what are called "state— of—the—art" CV surveys constitute something entirely new or different from
other types of serious survey investigations. Thus, although evidence that questionnaire development has been carried
out carefully is certainly important, ir cannot be taken as a self—sufficient basis of validity—the more so because we
know that many people will answer survey questions without apparent difficulty, even when they do not understand
them well. A way of reducing pressure to give answers of questionable meaningfulness would be to provide respondents
an explicit "no opinion" type of alternative when a key valuation question is posed.
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The following guidelines are met by the best CV surveys and need to be present in order to assure reliability and
usefulness of the information that is obtained.
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Conservative Design: Generally, when aspects of the survey design and the analysis of the responses are ambiguous,
the option that tends to underestimate willingness to pay is preferred. A conservative design increases the reliability of
the estimate by eliminating extreme responses that can enlarge estimated values wildly and implausidly.
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Elicitation Format: The willingness to pay format should be used instead of compensation required because the

former is the conservative choice.

In experimental settings, the gap between stated intentions to support a particular referendum and actual behavior in
the voting booth can be very great (see Magleby, 1984). This gap might be treated by "calibration" i there were
historical data on the relationship between such intentions and behavior. Unfortunately, we areaware of no data that is
close enough to the CV context that could be used to calibrate CV responses, In the absence of historical data that can
be used to calibrate the intentions reported in the CV surveys, the survey instrument has to be designed with
extraordinary care so that it can stand on its own.
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Referendum Format: The valuation question should be posed as a vote on a teferendum.

As is now generally recognized by most CV proponents, asking respondents to give a dollar valuation in response to
an open— ended question presents them with an extremely difficult task. At the same time, CV proponents also
recognize that presenting respondents a set of dollar amounts from which they are to choose is likely to create anchoring
and other forms of bias. Thus, we recommend as the most desiradle form of CV elicitation the use of a dichotomous
question that asks respondents to vote for or against a particular level of taxation, as occurs with most real referenda.
As already noted, such a question form also has advantage in terms of incentive compatibility. (If a double~bounded
dichotomous choice or some other question form is used in order to obtain more information per respondent, experiments
should be developed to investigate biases that may beintroduced. )
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Accurate Description of the program or policy: Adequate information must be provided to respondents about the
environmental program that is offered. It must be defined in a way that is relevant to damage assessment.

Ideally a CV survey would elicit attitudes toward three alternative (future) recovery scenarios: (A) "immediate"
restoration, (b) accelerated restoration, and (c) natural restoration. Damages would be the difference between (a) and
(b) on the assumption that accelerated restoratoin is provided by the responsible party. Unfortunately, respondents may
not find "immediate" restoration very plausible and they may resist the notion that they should be expected to contribute
to accelerated restoration when it is an oil company that is at fault. If respondents are unable or unwilling to deal
hypothetically with the most relevant "clean— up" scenarios, alternative "prevention" scenarios will have to be used in
the survey instrument. For example, respondents may be asked to vote for a referendum that offers reduced risk of
another spill for a specified period of time. The weaker is the linkage between the "prevention" scenarios and the
"clean— up'scenarios, the more unreliable are the survey results. Rhetorically: Is a decade of prevention equal in value
to the difference in value between accelerated and immediate clean—up?
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Pretesting of photographs: The effects of photographs on subjects must be carefully explored.

One effective means for conveying information and holding interest in a CV interview has been the use of large and
impressive photographs. However, this technique is a two—edged sword because the dramatic nature of a photograph
may have much more emotional impact than the rest of the questionnaire. Thus it is important that photographs be
subjected to even more careful assessment than verbal material if the goal is to avoid bias in presentation.
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Reminder of Undamaged Substitute Commodities: Responsents must be reminded of substitute commodities, such
as other comparable natural resources of the future state of the same natural resource. This reminder should be
introduced forcefully and directly prior to the main valuation question to assure that respondents have the alternatives
clearly in mind.
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Adequate Time Lapse from the Accident: The survey must be conducted at a time sufficiently distant from the date
of the environmental insult that respondents regard the scenario of complete restoration as plausible. Questions should
be included to determine the state of subjects’ beliefs regarding restoration probabilities.

Survey respondents who would not suffer interim passive— use loss may not regard full restoration as very plausible;
therefore, they may report substantial passive—use loss even if told that full restoration in some reasonable amount if
time is certain. Misunderstanding of the restoration probability is most acute when the acoident has recently occurred
and before any substantial restoration takes place. It would be ideal to assess steady state passive— use loss after natural
and human restoration is complete or nearly so, since then presumably respondents would bilieve in the restoration. If
that is not a possibility, surveys might be conducted over time until the reported willingness to pay settles down
(assuming that it does), as the respondents come to believe more and more in the probable success of the restoration
effort. Alternatively, respondents might be asked to value a menu of alternative possible scenarios, without being told
explicitly which is applicable for the environmental insult under study. The menu should be designed to force them to
consider the difference between interim and steady— state passive— use value.
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Temporal Averaging: Time dependent measurement noise should be reduced by averaging across independently
drawn samples taken at different points in time. A clear and substantial time trend in the responses would cast doubt on
the "reliability" of the finding.
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"No—answer" Option: A "no— answer" option should be explicitly allowad in addition to the "yes" and "no" vote
options on the main valuation (referendum) question. Respondents who choose the "no— answir" option should be asked
nondirectively to explain their choice. Ansuers should be carefully coded to show the types of responses, for example:
() Rough indifference between a yes and a no vote; (ii) inability to make a decision without more time or more
information; (iii) preference for some other mechanism for making this decision; and (iv) bored by this survey and anxious
to end it as quickly as possible.
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Yes/no Follow—ups: Yes and no responses should be followed up by the open—ended question: "Why did you vote
yes/no?" Answers should be carefully coded to show the types of responses, for example: (i) It is (or isn’t) worth it; (ii)
Don't know; or (iii) The oil companies should pay.
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Cross— tabulations: The survey should include a variety of other questions that help to interpret the responses to
the primary valuation question. The final report should include summaries of willingness to pay broken down by these
categories. Among the items that would be helpful in interpreting the responses
are:

Income
Prior knowledge of the site
Prior Incerest in the site (visitation Rates)
Attitudes Toward the Environment
Attitudes Toward Big Business
Distance to the site
Understanding of the Task
Belief in the Scenarios
Ability/willingness to perfom the Task
we believe that these cross tabulations will prove useful in interpreting and lending credibility to the responses and
possibility also in forming adjustments that can enhance reliability.
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Checks on Understanding and Acceptance: The above guidelines must be satisfied without making the instrument so



complex that it poses tasks that are beyond the ability or interest level of many participants. -

Since CV interviews often present information that is new to respondents, the questionnaire should attempt at the
end to determine the degree to which respondents accept as true the descriptions given and assertions made prior to the
valuation question. Such an inquiry should be carried out in detail but non— directively, so that respondents feel free to
reject any part of the information they were given at earlier points.
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) The following items are not adequately addressed by even the best CV surveys. In the opinion of the Panel, these
issues will need to be convincingly dealt with in order to assure the reliability of the estimates.
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Alternative Expenditure Possibilities: Respondents must be reminded that their willingness to pay for the
environmental program in question would reduce their expenditures for private goods or other public goods. This
reminder should be more than perfunctory, but less than cverwhelming. The goal is to induce respondents to keep in
mind other likely expenditures, including thoss on other environmental goods, when evaluating tha main scenario.

Consumers can be expected to make expenditure decisions that are adequately sansitive to other expenditure
possibilities with which they are familiar. But environmental referenda of the type presented in CV surveys are
unfamiliar and respondents may not be aware of the large set of other expenditure possibilities that might be offered in
future CV surveys or future referenda. Unless informed otherwise, respondents may suppose that there is only one
environmental scenario that will ever be offered and they may overspand on it. '

It is not at all clear how exhaustive should be the list of alternative public goods that are explicitly presented. If the
list is too brief, overspending can be expected. If the list is too long, respondents will be encouraged to spread
expenditures to public goods for which there is not adeguate total demand and which therefore cannot really be offered to
them. Also, if the list gets large enough to encompass a significant fraction of income, the gap between willingness to
pay and willingness to accept may widen.

It is also not clear what form the reminder should take. It does not seem enough merely to list other environmental
goods since respondents would then have to guess the level of expenditure that would be necessary to pay for the
alternatives.

The survey should probably include some statement about the price of alternatives, for example, the per capita
expenditure that would be rewuired to provide the jtems.
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Deflection of Transaction Value: The survey should be designed to deflect the general "warm— glow" of giving or the
dislike of "big business" away fron the specific environmental program that is being evaluated. It is possible that the
referendum format limits the "warm glow" effect, but until this is clear the survey design should explicitly address this
problem.

Economic models of consumer behavior generally are based on the assumption that value derives from the goods and
services that are consumed, not from the process by which these goods are allocated. But happiness that derives from
charitable giving may come mostly from the act of giving rather from the material changes that follow from the gift. To
give another example, consumers may get pleasure from the act of shopping as well as from ownership of the goods
they purchase. Words that might be useful to distinguish between these utility~ producing events are "comsumption
value" and "transaction value, " the latter referring to the process or transaction that establishes ownership.

we do not question the validity of "transaction value" or differentiate it from "consumption value" as far as damage
assessment is concernad. But for both forms of value, respondents need to be thinking clearly about the substitutes,
since the closer are the substitutes the less the damage that is done. In the case of "transaction value, " there are many
close substitutes to cleaning up oil spills since there are many other charitable activities that can generate the same
"warm glow" and there are many other ways to express hostility toward big business and modern technology.
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Steady State or Interim Losses: It should be made apparent that respondents can distinguish interim from
steady— gtate losses.
The quality of any natural resource varies daily and seasonally around some "equilibrium” or "steady state" level.
Active—use value of a resource depends on its actual state at the time of use (and at other times), not on its equilibrium.
But passive— use value of a natural resource may derive only or mostly from its eteady state and not from its
day— to—day state. If so, full restoration at some future date eliminates or greatly reduces passive— use loss. Surveys
accordingly need to be carefully designed to allow respondents to differentiate interim from steady statepassive— use loss.
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Present Value Calculations of Interim Losses: It should be demonstrated that, in revealing values, respondents are
adequately sensitive to the timing of the restoration process.
As discussed in section I above, the time profile of restoration following an accident potentially is an important
determinant of active—use loss and interim passive— use loss, but respondents may have little ability to distinguish
between and to evaluate different profiles.
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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 ba preapproved by both sides in a legal action, with arbitration and/or experiments
used when disagreements cannot be resolved by the parties themselves.

O fEL
BETE 2B EWMEFFAO—KNTESETH, BREOTIERILE, MERFESADZFHIEZR S 210,
MBED, COHARFABBILIELTVBMEE (AT R) ORBEZFTUVARNS L%, EHEES
tu&wiﬁ%ﬁbr‘%Bmubaﬁnﬁka&wo%Lf%mﬁﬁﬁkwwfnmwﬁg%ﬁﬂrwé&
b, Ba . EOMERELEECTE 2, :

CHAEEAELEEEASTRBICH T IEEERNEIGS
FREBRRCHTIRNOL LT, FEOZEENE Sy (-3 T
cEEEMEGTEEZELLERL TV AZVGS
CEEEPERBEECF VA EBECLTOHRVES :
'ﬁﬁ%&ﬁﬁﬁﬁﬁ?éersJfNo]@E%i%KG%T.7DJ7A®31F¢‘itdﬁﬁ
KERLEZ7+0—7 v 7RBHEOLVES '

Burden of proof Until such time as there is a set of reliable reference surveys, the burden of proof of reliability
must test on the survey designers. They must show through pretesting or other experiments that their survey does not
suffer from the problems that these guidelines are intended to avoid. Specifically, if a.CV survey suffered from any of
the following maladies, we would judge its findings "unreliable™ :

— A high nonresponse rate to the entire survey instrument or
to the valuation question.
—Inadequate responsiveness to the scope of the environmental
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 referendum that are not followad up or explained by making reference to the
cost and/or the value of the program.
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