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Executive Summary

Beginning in the late 1940s and continuing for more than two decades, DDT and PCB's
were released into the Los Angeles County sewer system and were eventually discharged through
outfall pipes into the Southern California Bight (SCB) off the coast of Los Angeles. These
chemicals settled to the ocean bottom, persisting in the sediments there and entering the food
chain. The chemicals affected several species of local wildlife and continue to afflict at least four
species — bald eagles, peregrine falcons, kelp bass, and white croaker.

The National Oceanic and Atmospheric Administration (NOAA) retained Natural
Resource Damage Assessment, Inc. (NRDA) to undertake for the Trustees a study to estimate
prospectiveinterim lost use valu¢ILUV), a monetary measure of the compensation due the
public as a result of these injuries. For the purposes of estimating prospective ILUV, the relevant
time period was specified by the Trustees as 1994 to 2044. Therefore, the estimate of damages
provided by this study does not include value for injuries occurring before 1994 and assumes that
the affected species will recover naturally2844.

Given the specified injuries to the four species of SCB wildlife and the natural recovery
time frame, NRDA determined that the best-available method for estimating prospective ILUV
was contingent valuation (CV), a survey-based, economic methodology commonly used to
construct economic values for a wide array of tangible and intangible objects. The theoretical
foundation for developing valuation measures using contingent valuation is the same as that
underlying _all economic valuation regardless of whether the valuation is based on market
transactions or non-market valuation techniques. In a CV study, as in all forms of economic
valuation, the analyst observes a choice made by an individual and, from knowledge about that

choice, constructs an estimate of economic value.
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NRDA designed and implemented a CV study following best-available practices for survey
design and administration. The object of choice described in the survey was presented in a
referendum format in which respondents were given the opportunity tofmota againsta
government program financed by a one-time income tax surcharge on California households. The
program would reduce the time period for recovery of the four affected species from fifty to five
years,.e., recovery would occur by 1999.

The aggregate estimate of prospective ILUV obtained from the study is$%@b (with
a standard error of $21illion). This estimate is obtained by multiplying a per household ILUV
estimate of $55.61 by the 10ndillion California households in the population to which the CV
survey was designed to be extrapolated. The statistical approach used to obtain the per
household estimate of value is a non-parametric maximum likelihood procedure developed by
Turnbull (1976) which yields a lower bound on the sample mean. The resulting estimate was
adjusted for respondents who did not pay California taxes by treatinfpitheotes of non-
taxpaying respondents as vosgminstthe program.

The CV study on which this estimate is based is the culmination of an extensive program
of instrument development — including focus groups, cognitive interviews, small pretests, and
pilot studies — conducted over the course of 32 months, beginning in August 1991 and ending in
March 1994, when the survey instrument was finalized. The main survey was administered over
the next five months by Westat, Inc., one of the country's most respected survey research firms.
Westat completed 2,810 in-person interviews with a random sample of English-speaking
California households, achieving a response rate of 72.6 percent.

The reliability of contingent valuation surveys may be gauged by the questionnaire

development, the survey implementation, and the properties of the results. In the current study,
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the questionnaire development and the administration of the main CV survey adhere to the best
standards in the disciplines of environmental economics and survey research. Our survey
methodology was evaluated by comparison with the recommendations of the NOAA Panel on

Contingent Valuation. The final approach adheres to NOAA recommendations or demonstrates
that the approach used in the main survey is superior.

In order to assess the reliability of the results, relationships between respondents' choices
and the following five groups of variables were examined: (1) the cost of the program; (2)
respondent economic characteristics; (3) respondent preference-related and demographic
characteristics; (4) respondent evaluations of the injuries and of the program to mitigate those
injuries; and (5) respondent interest in, use of, and proximity to the affected natural resources.
For both the pairwise approach recommended by the NOAA Panel and a multivariate approach,
the variables hypothesized to be positively or negatively associated with the probability that
respondents votefbr the accelerated recovery program were found to be consistent with prior
expectations. All measures with clear, expected relationships to respondents’ preferences were
statistically significant determinants of their choices. The judgments drawn from the multivariate
model about the importance of particular variables in explaining respondents' choices are generally
unaffected by modifications to the format used to represent these variables. For those variables
which showed some sensitivity, the final specification remained the preferred model.

Qualitative data from the survey provided evidence that respondents paid attention to the
survey and took the choice opportunity seriously, that respondents' decisions reflected their
perceptions of and preferences for the object of choice, and that their choices were not influenced
by extraneous factors. In particular, responses to the open-ended questions which asked

respondents why they made specific choices suggest a good understanding of what the program
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would accomplish and what it would cost.

The final basis for judging the relidity of this CV study relies on a demonstration that
respondents are sensitive to the scope of the injury. This demonstration of sensitivity to scope is a
key requirement of the NOAA Panel on Contingent Valuation for determining whether the results
of a CV study are reliable enough for use in the estimation of natural resource damages. A
second survey instrument (referred to assit@peinstrument) was designed and administered in
parallel with the main survey instrument (referred to ad#seinstrument) used to estimate the
damages presented above. The scope instrument was identical in most respects to the base survey
instrument with the exception that the injuries to the two bird species were excluded and natural
recovery was described as taking place over 15 years rather than 50. To permit complete
comparability between the results, these two survey instruments were randomly assigned and
administered to two independent samples of respondents. The choices made in the two samples
and the values constructed from those choices are significantly different, with the estimated lower-

bound mean substantially smaller for the reduced set of injuries.
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8 1 Introduction
8 1.1 The Initial Charge to Natural Resource Damage Assessment, Inc.

Natural Resource Damage Assessment, Inc. (NRDA) was retained by the National
Oceanic and Atmospheric Administration (NOAA, hereafter, the Trustees) on May 6, 1991, to
assist the Trustees in the preparation of a natural resource damage assesEneeffrustees
provided to NRDA a set of injuries to resources within the South Coast, an area near Los
Angeles, geographically defined as lying within and along the northern part of the Southern
California Bight (SCBY. NRDA was charged by the Trustees to undertake a study that would
yield an estimate gbrospective(i.e., forward-looking)interim lost use valuélLUV) for losses
due to these injuries to natural resources caused by DDT and PCB's released into the South
Coast, wheranterim lost use values defined as the amount of money required to compensate the

public for injuries to natural resources.

! Other trustees involved in this assessment of damages are three State of California agencies
and the U.S. Department of the Interior.

> The Southern California Bight is usually defined as that body of water lying within the curve
of the California coastline between Point Conception and the California-Mexico border. For a
more general description of the Southern California Bight and its resources, see Dailey, Reish, and
Anderson (1993).
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The time period of the injuries relevant for the estimation of ILUV is the time between the
onset of injuries resulting from the discharge or release of the hazardous substance(s) and the time
the affected resources are fully restored to their baseline condifsaspectiventerim lost use
implies that the time period does not encompass injuries that have occurred prior to a specified
date. In the context of this study, the date specified by the Trustees was March-Augu$t, 1994.
Prospective ILUV was to be estimated with reference to a specific natural recovery scenario,
provided to NRDA by the Trustees, in which all injured resources would be returned to their
baseline conditions over a 50 year time pefiod.

NRDA was instructed to assure that the method selected for estimation of prospective
ILUV was consistent with the court opinion @hio v. the United States Department of the
Interior® (hereafter,Ohio) overturning the Department of the Interior's (DOI) hierarchy of use
values:

Option and existence values may represent "passive" use, but they nonetheless
reflect utility derived by humans from a resource, and thus prima facie, ought to
be included in a damage assessment. [p. 464]

The Ohio Court stated that passive use value is a proper component of a natural resource damage

claim® Restated in economic terms, the court's opinion is that all aspects of a natural resource

* The main study field period; see Chapter 7.

* As noted, this 50 year natural recovery period and the injuries during that time that were to
be valued were provided by the Trustees. NRDA was advised by the Trustees that the actual
recovery period might differ from that specified and that the injuries we were directed to value
were not necessarily all the injuries that occurred or all the injuries for which the Trustees would
seek compensation.

> Ohio v. U.S. Department of Interig880 F.2d 432 (D.C. Cir. 1989).
® TheOhio Court's term "passive use" plus what is known as "direct use" combine to form

2
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that give rise to well-being.€., utility) derived by individuals are proper components of a damage
claim. Thus, the appropriate measure of damages is the loswlivalue due to the natural
resource injuries.

Lost total value has been termed by many as the sum of use and nonuse (or equivalently,
passive use) value. Whether one adopts the heuristic thinking of total value as the sum of use and
nonuse, the most important feature of total value—consistent wit@hteeCourt's definition of
useto include passive use—is that it reflects all sources of value attached by individuals to a
natural resource. Thus, tlEio Court's definition of use (as equivalent to the sum of direct use

and passive use) is labeledal valueor, its equivalent in our frameworiaterim lost use value

§ 1.2 Estimation Approach

what is known as "total economic value". Total economic value forms the basis for the interim
lost use value presented in this report.
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NRDA's study was designed to estimate prospective interim lost use value, the amount of
money required to compensate the public for losses due to natural resource injuries resulting from
DDT and PCB contamination in the SCB between March-August, 1994 and 2044, the time at
which the resources were specified to be fully restored to their baseline conditions. Based on a
consistent, welfare-theoretic definition for compensatiddRDA estimated a lower-bound,
monetary measure of required compensation. This measure is the aggregate of prospective total

values lost by eligible California households as a result of the injuries.

§ 1.3 Contingent Valuation Method

NRDA determined that the best-available method for estimating total value, given the
specified injuries and natural recovery time frame, e@stingent valuationCV). Contingent
valuation is a survey-based, economic methodology that can be used to construct economic values
for a wide array of tangible and intangible objects. CV is most often applied to the economic
valuation ofpublic goodssuch as the value of improved air and water quality, and has been used

for this purpose by numerous state and federal government agencies.

" See Chapter 3 for a discussion of this definition.
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The concept of contingent valuation was proposed by Cirancy-Wantrup (1947). The first
reported application was Davis (1963), which valued recreation in Maine. Since 1963, the
number of published contingent valuation studies has grown rapidly with applications not only to
environmental goods but also to other types of public gdbodBhe Carsonet al. (1994)
bibliography lists over 1600 studies and papers on contingent valuation. A large part of the
growth of contingent valuation can be attributed to the use of contingent valuation by government
agencies such as the U.S. Forest Service and the U.S. Environmental Protection Agency and by
international organizations such as the World Bank and the Inter-American Development Bank.
Currently, applications can be found from over forty countries.

The theoretical foundation of CV is the very same foundation underglingconomic
valuation regardless of whether the valuation is based on market transactions or non-market
techniques €.g., the travel cost method used to value recreational activitids).all forms of
economic valuation, the analyst constructs an economic value from an observed choice and from
knowledge of the circumstances of that choice. All other things being equal, greater knowledge
of the choice improves the validity of the constructed value. CV gives an analyst control over the
choice presented to the survey respondent and over the circumstances in which the choice is
framed. Other valuation methods usually rely on recorded past choices which require that the
analyst make assumptions about features of the choice beyond his or her knowledge and control.

The design and administration of the CV survey described in this report were guided by
multiple considerations including the Arroet al. (1993) Report of the NOAA Panel on

Contingent Valuationhereafter, NOAA Panel), experience with past natural resource damage

® See Portney (1994) for a brief review of the history of contingent valuation.

° See Chapter 3 for further discussion of CV's theoretical foundation.

5
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assessment§, experience in public policy evaluations involving non-market public goods, and
other research conducted by the principal investigators.

As part of the development of rules for natural resource damage assessment under the Oll
Pollution Act, Thomas Campbell, the NOAA General Counsel at the time this study was initiated,
formed a panel of social scientists to evaluate the reliability of CV for measuring passive use
values. The NOAA Panel was co-chaired by Nobel Prize winning economists Kenneth Arrow and
Robert Solow. Other members of the panel included three prominent economists—Edward
Leamer of the University of California, Los Angeles, Paul Portney of Resources for the Future,
and Roy Radner of Bell Laboratories—and the Director of the Survey Research Center at the
University of Michigan, Howard Schuman.

The NOAA Panel concluded:

In Section IV above, we identify a number of stringent guidelines for the conduct
of CV studies. These require that respondents be carefully informed about the
particular environmental damage to be valued, and about the full extent of
substitutes and undamaged alternatives available. In wilingness to pay
scenarios, the payment vehicle must be presented fully and clearly, with the
relevant budget constraint emphasized. The payment scenario should be
convincingly described, preferably in a referendum context, because most
respondents will have had experience with referendum ballots with less-than-
perfect background information. Where choices in formulating the CV
instrument can be made, we urge they lean in the conservative direction, as a
partial or total offset to the likely tendency to exaggerate willingness to pay.

The Panel concludes that under those conditions (and others specified above),
CV studies convey useful information. We think it is fair to describe such
information as reliable by the standards that seem to be implicit in similar
contexts, like market analysis for new and innovative products and the
assessment of other damages normally allowed in court proceedings. [Arrow ef
al., 1993; p. 4610]

Many of the NOAA Panel's guidelines restate best-available practices pertaining to CV survey

1% For example, see Carsenal (1992).
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design and administration, while a few are novel. In Chapter 4 of this report, we detail these
guidelines; and in Chapters 5 and 7, we discuss the implementation of certain of these guidelines
along with the other best-available practices implemented in this study.

This study also relies on additional information developed to gauge the soundness of the
estimates derived from the CV survey, including (1) tests of various statistical hypotheses, (2)
gualitative analysis of the data.g.,interviewers' evaluations of the survey's administration), and
(3) the results of a split-sample test designed to evaluate the sensitivity of respondents' choices to

the "scope of the environmental insult” (as suggested by the NOAA Panel).

§ 1.4 Peer Review
Richard C. Bishop, Trudy A. Cameron, and Alan Randall served as the primary peer
reviewers for the overall study. Norman Bradburn, Norbert Schwarz, and Edward Tufte served in

other various advisory capacities.

§ 1.5 Organization of Report

Chapter 2 describes the releases of DDT and PCB's into the marine environment of the
Southern California Bight, the injuries caused by those releases, and the natural recovery process
(as supplied to NRDA by Trustee representatives). Chapter 3 presents an overview of the
economic concepts underlying monetary measures of value and describes the conceptual
framework upon which this study is based. Chapter 4 describes the contingent valuation approach
used for estimating interim lost use value and, using the NOAA Panel report as a template,

addresses issues concerning the design and implementation of CV surveys and the reliability of
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their results® Chapter 5 outlines the design and development of the two survey instruments
(referred to adaseandscopé?) used in the main study, beginning with focus groups and ending
with the fielding of the main study survey. Chapter 6 describes section-by-section the wording,
format, and presentation in the base and scope questionnaires. Chapter 7 discusses the
administration of the main study survey, including the sample design, interviewer training and
supervision, quality control, completion rates, sample weights, and data entry. Chapter 8
discusses the gualitative survey data including responses to questions pertaining to respondents’
choices and respondents' perceptions of the program described to mitigate the injuries as well as

to interviewer debriefing questions. Chapter 9 discusses the statistical framework for the analysis

' Some confusion exists over the tamtiability as applied to the results of a CV survey. As
used by th&hio Court and in the NOAA Panel report, the reliability of a measure is the degree
to which it measures the theoretical construct under investigation. However, in the empirical
social sciences, this preceding definition pertainsaiality, whereas reliability is defined as the
extent to which the variance of the measure is not due to random sources and systematic sources
of error. While we believe that it is important to keep the distinction between validity and
reliability clear, to avoid confusing readers who are unfamiliar with the social sciences, we follow
the usage of th®hio Court and the NOAA Panel and use the tezhability to refer to the
degree to which CV surveys measure the theoretical construct under investigation.

2 Thebasesurvey instrument was used as the basis for our estimate of prospective ILUV,
while thescopesurvey instrument was used (along with the base version) in a test for sensitivity
to the scope of the injuries. See Chapters 5, 6, 9, and 10.
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and, within that framework, presents the quantitative results of the analysis. Chapter 10 presents
the results of a test for sensitivity to the scope of the injuries. Finally, Chapter 11 presents the

aggregate estimate of prospective interim lost use value.

8 1.6 Title of Report and Study

The title of this report iProspective Interim Lost Use Value Due to DDT and PCB
Contamination in the Southern California BightHereafter, for brevity, this report will be
referred to as theost Use Value Repodnd the study on which it is based asltbst Use Value

Study
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8 2 Injuries
§ 2.1 Introduction

The injuries valued in the Lost Use Value Study were provided to NRDA by Trustee
representativeS. Those injuries related to the impacts of DDT and PCB's on the South Coast
populations of Bald Eagles, Peregrine Falcons, White Croaker, and Kelp Bass. The description of
the injuries and the context in which the injuries were placed were supplied by Trustee
representatives or taken from commonly available public sources and verified by the Ffustees.

The Trustees stated at the outset of the study that modifications of the injuries to be
valued should be expected; and, consequently, the study was designed to accommodate such
changes. Because of these modifications, the description of injuries presented in the main study
basequestionnaire differed from those in some of the earlier, developmental versions.

The description of injuries appearing in the main study questionnaire was reviewed and
approved by the Trustees prior to beginning the main study field period. The remainder of this
chapter summarizes the injury description, including the context in which the injuries were placed,

provides relevant excerpts from the main study questionnaire, and details the time frame for the

3 As noted in section 1.1, the injuries presented to respondents in the main study base
guestionnaire are not necessarily exhaustive of either the set of all injuries caused by these releases
of DDT and PCB's or the set of injuries for which the Trustees will seek compensation.

4 The exact wording used to convey this information to survey respondents is presented in
Chapter 6 and in Appendix A.1.

10
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valuation. Unless noted otherwise, the discussion pertains only to the injuries as they were

described in the main study base questionnaire.

§ 2.2 Characterization of Injuries

The injury description did include all technical information available or conveyed to
NRDA by the Trustees. As a practical matter, it is not possible to convey to respondents all the
technical details of any given injury. Nor is it necessary to provide such details. What needs to be
conveyed to a given respondent are the aspects of the injury that are relevant for that respondent'’s
choice. Thus, one of the goals in designing the questionnaire was to describe to each respondent
as completely as possible the information relevant to his or her ¢hoice.

In addition to concerns about the relevance of information provided to the respondent,
there is also a need for simplicity and brevity in conveying the injury to respondents. The relevant
content and appropriate level of detail in the injury description of the main study questionnaire
were re-evaluated throughout the development of the questionnaire. When alternative
characterizations of the injuries were available, the characterization which provided the more

conservativ€ view of the injury was selected.

8 2.3 Releases into the Southern California Bight

1> See Chapter 5 for further discussion of this issue.

18 That is, the characterization that would tend to cause no effect or that would tend to cause
a respondent to votgainstthe offered program.

11
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The description in the questionnaire of the releases of DDT and PCB's began with a
statement that these two chemicals are found in the sediments on the bottom of the ocean off the
Palos Verdes Peninsufa. The DDT came to be located in the sediments as a result of DDT
manufacturing activities beginning in the late 1940's when a factory manufacturing DDT
discharged waste DDT into the Los Angeles County sewer system. This waste DDT passed
through a sewage treatment facility and was eventually discharged intecdae through the
treatment facility's outfall pipes. PCB's released by other sources also entered the marine
environment through the sewer system. In the 1970's, sending DDT and PCB's into the ocean

through the sewer system was stopped.

7" A map showing the location and size of the deposit was shown to respondents. The main
study base map and card set can be found in Appendix A.1.

12
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§ 2.4 Contact with Natural Resources Other than Sediments

Small animals that live in the sediments absorb the DDT and PCB's as they feed in the
sediment layer. When these animals are eaten by larger animals, the DDT and PCB's become bio-
available to a wider group of animals, including two species of fish, White Croaker and Kelp Bass,
and two species of birds, Bald Eagles and Peregrine Falcons. When enough DDT and PCB's
accumulate in the bodies of the White Croaker, Kelp Bass, Bald Eagles and Peregrine Falcons, the
chemicals impair the ability of these four species to reproduce. In the area of the deposit of DDT
and PCB's, White Croaker and Kelp Bass produce fewer young than elsewhere along the
California coast. In the 1950's, eagles and falcons in this area had trouble producing young
primarily due to thin egg shells and, consequently, populations of these birds in the South Coast
area disappeared. When adult falcons and eagles have been brought to the area from outside
under controlled conditions, generally the newly introduced birds have not been able to hatch their
eggs. Scientists believe that these reproduction problems are caused by the deposit of DDT and

PCB's in the sediments off the Palos Verdes Peninsula.

8 2.5 Injuries Presented in Main Study Questionnaire

As indicated above, the description of injuries in the main study questionnaire focused on
injuries to the South Coast populations of four species: the Bald Ekiglkadetus
leucocephalus Peregrine FalconFg@lco peregrinus anatuim White Croaker Genyonemus
lineatug, and Kelp BassRaralabrax clathratus It also provided a description of potential
substitutes for the injured resources. The following summary provides verbatim the excerpts

pertaining to the injuries from the main study questionriire:

18 See pages 5-17 of the main study questionnaire in Appendix A.1 for the full presentation of

13
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Many species of fish and birds live off the South Coast. Four of these species
are having problems producing young.

Two species of fish are having problems producing young in one place off the
South Coast. These are White Croaker and Kelp Bass.

Two of the many species of birds living along the South Coast also have
reproduction problems. They are Bald Eagles and Peregrine Falcons.

Many scientists have studied why these four species of fish and birds are having
reproduction problems dlong the South Coast but not elsewhere along the
California coast. They agree that these reproduction problems are caused by a
deposit of two chemicals that are frapped in the sediment on the bottom of the
ocean. These chemicals are DDT and PCBs.

The . . . scientists | mentioned earlier have conducted studies of the effect of this
deposit. They know that DDT and PCBs can build up in the bodies of some fish
and birds when the food they eat has these chemicals in it. According to the
scientists, the only animals that are affected by this deposit are the four species |
told you about.

They have found that the amount of DDT and PCBs in these two types of fish is so
small that people would have to eat fish from this one area . . . on a regular
basis to be harmed.

Fifteen years ago, the deposit of DDT and PCBs was dlso causing reproduction
problems in several other species that sometimes feed in the area. However,
these other species gradually recovered and now reproduce normally. Their
recovery over the past 15 years was the result of a natural process. This process
gradually covers the contaminated sediment on the ocean boftom with new
sediment that is uncontaminated by DDT and PCBs. The deeper the
contaminated sediment is buried, the more these chemicals are removed from
the food these species eat.

Although these chemicals now no longer affect other species, they continue to
affect the four species | told you about. Once the chemicals are buried deeper
under clean sediment, these four species will also recover.

Until recently, there was no way to speed up this natural process. However, a
procedure has now been developed to cover chemical deposits like this. If the
State does not implement this program, nature will do the same thing, but it will
take longer, 50 years instead of 5. That is, an additional 45 years.

the injuries.

14
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8§ 2.6 Time Frame for Valuation of Injuries

As indicated above, the questionnaire presented two alternatives for the recovery of the
injured resources. The first alternative was natural recovery, which would take place over the
next fitty years?® The second alternative, a recovery accelerated by covering up the described
chemical deposit, would lead to recovery to baseline conditions in five years from "now" or 45
years earlier than that with natural recov@yThe respondent was presented with a choice
between these two alternatives — the respondent was asked if he or she woudlor vote
againsta program that would reduce the level of injuries occurring during the 50 years of natural
recovery to the lesser level occurring in the five years of accelerated recovery. (Hereatfter, this
program is referred to as the accelerated recovery program.)

When based on this choice, the estimates of interim lost use value are prospective and do
not include values for any of the injuries occurring before March 1084,the injuries that
predate the program, since the program would not prevent those injuries. Furthermore, estimates
of prospective interim lost use value do not include values for the injuries which will occur in the
five-year period of accelerated recovery despite the program. By definition, tiidoe some
injuries until the end of the first five years even with the accelerated recovery program. Since

these injuries occur with or without the program, value for them is not included in estimates of

19" As noted earlier, this recovery time was provided by Trustee representatives.

% The Trustees have not indicated that they will actually implement such a program; the
purpose of this program was to provide a plausible means of reducing the recovery time from 50
years to five years and thereby reducing the injuries.

15
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prospective ILUV provided by the Lost Use Value Study. However, since the accelerated
recovery program will prevent some of the injuries in the first five years as compared to natural
recovery, the value of those prevented injuries are included in the estimates.

The relationship between the two recovery alternatives is depicted graphically in Figure 1.
For natural recovery, the relative size of the injuries is represented by the-abgatr b,. For
accelerated recovery, the algat+ b, represents the relative size of the injuries prevented, and the
areaa represents the residual injuries which occur despite the accelerated recovery. As noted

above, injuries before 1994 are not considered.
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8 3 Economic Theory of Interim Lost Use Value (ILUV)
§ 3.1 Introduction

This study measurgsospectivanterim lost use value (ILUV), a monetary measure of the
public's losses due to natural resource injuries occurring over a pre-defined*peridis
measure corresponds to the compensation the public would freely accept in return for permitting a
loss in well-being due to injuries to natural resouféeB this chapter, we discuss the theoretical
foundation of prospective ILUV—the economic concept of value—and how prospective ILUV
shouldideally be measured.

Almost 50 years ago, the modern economic theory of consumer behavior provided a

definition for monetary measures of economic vafueAn important step in the theoretical

21 When the specification of the time period for damage assessment excludes losses due to
past injuries, we have referred to this portion of ILU\pesspectivanterim lost use value.

2 This is supported by the view of tBio Court where, during its discussion of contingent
valuation as part of a damage assessment (section Xlll of the opinion), it stated: "The purpose of
such an assessment is to ascertain the amount of compensation due the public for an injury to the
public's natural resources . . ." (p. 481).

8 See Samuelson (1938 & 1948), Little (1949), and Houthakker (1950) for an early
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development that led to this definition was the recognition that an individual's choices in markets
revealed that individual's preferences. Today, this choice-based theory of preference is a part of
most graduate textbooks in microeconorfcs.

The economic concept of value stems from individual choices that involve trade-offs—
something is foregone to obtain something in return. Defining this trade-off in a particular way
allows the analyst to construct a measure of economic value fobjbet of choice Objects of
choice may be either quite general or very specific and include the usual array of tangible goods
and services that we associate with market transactions. It is important to recognize that objects
of choice do not have to occur in specific measurable quantities, as apples or loaves of bread do.
They can range from services, such as a plane trip to a particular city, to broadly described states
of the world, such as experiencing a chronic disease or enjoying a scenic vista. As the object of
choice becomes morstangible it can become more difficult to define units in which to measure
its quantity. Fortunately, to construct measures of economic value from people's choices, the
analyst does not need to describe these choices using neatly divisible units. Rather, to construct
economic value, all that is needed is a clearly identified, (vell-defined) object of choice and a
specified consequence that results from the choice. Further, because economic values are

constructed from individual choices, the circumstances describing the context in which these

discussion of choice and revealed preference. At about the same time, J.R. Hicks wrote several
papers defining the theory underlying monetary measures of economic value. See Hicks (1939 &
1943).

4 For example, see Varian (1992).

18



Natural Resource nomoge Assessment, Inc. Chapter 3

choices are made will be important to value measures. Taken togethahjetieof choiceand
the circumstances of choidelly embody thechoiceelementdrom which the analyst constructs
values.

To provide a foundation for this chapter's later discussion of the measurement of interim
lost use values, the definition of economic value in relation to the trade-offs associated with a
choice is first discussed. After discussing how the rights to objects of choice can influence these
value measures, this chapter describes the properties of economic values and how the

measurement of ILUV imposes specific requirements on the construction of those values.

8 3.2 Economic Concept of Value
§ 3.2.1 Background and Definition

The termvalue is used variously in everyday language as well as in many academic
disciplines. Used as a verb, value conveys judgments of importance; as a noun, values can mean
standards for evaluating behavior or factors contributing to personal or social well-being.
Moreover, in each of these possible uses of the vatog there is clearly discretion in what each
person describes as his or her values. In economics, however, value has a specific technical
meaning; to define value in economics there must be a choice where something is given up to
obtain something els&.g., an individual gives up a dollar to get a lottery ticket. Economists
assume that people are able to consider objects of choice and, given their individual preferences,
order them. Modern treatments of micro-economic theory now begin with choices as the basis

for describing people's preferenées.

5 See Kreps (1990) for a discussion of how choice can be usedimtimgrconcept and the

19



Natural Resource nomoge Assessment, Inc. Chapter 3

relationship between this logic and the usual development of consumer demand theory.
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When a choice implies a consideration of alternatives, it defines a trade-off. The
underlying economic theory of choice suggests that what is selectstdbe at least as desirable
(from the perspective of the individual making the choice) as the alternatives that were not
selected. Hence, the choice implies that the chosen object is adegmbd(or as valuable as
what is given up. Thus, to assign a monetary measure of value to an object of choice does not
require that people have dollar values for every conceivable object of choice in their

consciousness. Rather, when a choice is made, the alternative that is foregone defines a lower

bound for the value of the object selected. This lower bound is expressed in whatever units
correspond to the alternative foregone. For example, if an individual chooses to give up a certain
sum of money to obtain an object, that monetary payment represents a lower bound on the
object's value to that individual given the circumstances of the choice. If the individual chooses to
forego leisure time in order to obtain the object, its value would be denominated in leisure time.
If the analyst wishes to determine how much the foregone leisure time is worth in meney (

monetize the leisure foregone), additional assumptions would be required.

21



Natural Resource nomoge Assessment, Inc. Chapter 3

§ 3.2.2 Constructing Monetary Measures for Economic Trade-offs

To monetize economic value, the foregone alternative (defined by an individual's choice
within a specified trade-off) must be expressed in dollars. Unfortunately, this monetization has
sometimes created misconceptions. For example, it has been suggested that economic values are
confined to prices observed in markets. These misconceptions arise because many people
commonly think of the monetary measure of economic valugpase—if a widget sells for $6 in
a market, then $6 must be its value. This view is misleading, however. When a person buys a
widget the analyst only learns that it is worth at least $6 to the buyer. He or she might be willing
to pay much more than $6 if necessary to get the widget. Markets do offer opportunities for
people to make choices but, it is these choices and the circumstances relevant to them, that permit
construction of the underlying economic values, not the market pecese

Any time a person makes a choice and a trade-off is defined, an economic value may be
constructed. Of course, the existence of trade-offs does not guarantee that the analyst is aware of
all of the elements of the choice, including the consequences of the decision and the alternatives
foregone in favor of an individual's observed choice. Ideally, to construct a value, the analyst
would have complete knowledge of the choice elements. When information is incomplete, as is
usually the case with indirect methods for valuing natural resources (discussed below), the analyst
must supplement what is known about the choice elements with assumptions. Formal
definitions of a monetary measure of economic value require a specified assignment afeights (
some degree of control over the object of choice resides with a specified individual or group of
individuals). The assignment of rights is essential to a choice because each choice involves
receiving something and, in return, giving something up. Thus, we can define this implicit trade-

off in two ways: (1) giving something up to receive the chosen object, which corresponds to the
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wilingness-to-pay (WTP) concept, or (2¢ceiving something to give up the object, which
corresponds to the willingness-tacept (WTA) concept. The first of these measures, WTP, is
relevant when the individual does not have rights to the object of choice, while WTA is relevant
when he or she does.

WTP and WTA are the fundamental monetary measures of value in econoAlics.
economic valuation can be shown to correspond to one or the other. In a situation involving a
WTP choice, the economic value of the object of choice is constrained hyetith of the
individual (.e., the personal possessions that an individual can give up). Thus, while an individual
may in theory be willing to give up all of his or her wealth to obtain some highly desired object of
choice, the upper bound on an individual's economic value for the object is constrained by how
much wealth each person has and is able to give up.

Constraining the economic value of an object of choice to available wealth does not arise
in a situation involving a WTA choice. Here the item to be valued (or object of choice) is
something the individual already possesses, the relevant right resides with that person) and
the item is a part of his or her possessions. The trade-off requires the specificatiaretfing
the individual will freelyaccept in exchange for the object of choice. Because, in this situation,
the object of choice is already part of the individual's possessiorsyrttethingan individual will
freely accept in return for that object is not constrained by that individual's wealth. Thus, the
monetary value of an object of choice constructed from either a WTP or WTA choice can differ.

To describe more formally the connection between trade-offs and monetary measures of
WTP and WTA, consider a simple choice relevant to each. In the case of WTP, the choice is the
opportunity to acquire something. Objects of choice can be very general. For example, the object

offered could be an improvement in air quality or it could be a different pattern of community land
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use. In this latter example, WTP is the maximum amount of money each individual would be

willing to give up to avoid having a particular pattern of land development. The development

may be on land the individual does not own, but nonetheless influences his or her activities or
well-being. If we observe choices where the individual can attain the object by foregoing less than
the maximum amount that he or she is willing to pay, the amount foregoriewersbound on

WTP.

WTA involves a different type of choice. Here we consider a person agreeing to give up
the object of choice in exchange for an increase in monetary wealth. Selling any#ueg pl
people in this choice situation. In the land development example, one way a WTA choice would
arise is if the individual owned the parcel required for the development. Since the individual
requires something to voluntarily agree to give up the parcel of land, the measured economic
value of the parcel could be different in this WTA setting.

Examples are of course not limited to land. When peaqaept a jobife., sell their
labor services), sell a house or a car, or agree to permit a neighbor to modify his or her house so it
would then block part of a scenic view, the choices involve a WTA trade-off and, hence, allow the
construction of an economic value for the object of choice given up. If the choice posed to the
individual involves a monetary payment in exchange for the object of choice, then the
compensation payment provides the basis for constructing the monetary value of the object of
choice. If the payment to the individual is greater than the minimum that the individual would be
willing to accept, then the payment is@perbound on WTA. If the payment should happen to
be the minimum amount the individual would accept to give up the object, then that amount is
WTA.

The assignment of rights specified by the circumstances of the choice determine which
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measure (WTP or WTA) is the appropriate basis for specifying the monetary measures of
economic valué® To proceed from these definitions to actual measurement approaches requires

further assumptions to which we now turn.

§ 3.2.3 Economic Values

In order to construct a monetary measure of the current value of an object (given either a
WTP or WTA trade-off), the analyst must: observe a choice relevant to the object of interest;
understand the circumstances of that choice; and link the choice outcome to monetary
implications. Thecircumstances of choiceclude the assignment of rights, the alternatives
foregone/accepted, the choice mechanism, the certainty associated with the choice outcome, and
other features of the choice relevant to the individual's decision-making.

The assignment of rights, discussed above, refers to the degree of control the individual
has over the object of choice. In the case of very simple private goods, such as a painting, the
individual either owns the painting €., possesses all relevant rights to the painting) or does not
own the paintingi(e., possesses no rights). In the case of some public goods, such as local parks,
a person may possess a right to use the park, but each individual is not free to sell the park.

The list of alternatives foregone/accepted pertains to both WTP and WTA choices. In the

case of a WTP choice, the alternatives foregone represent those objects in the possession

%% It is generally accepted that for frequently traded market goods subject to price changes,
differences between WTP and WTA may be small (see Wilig6). However, for quantity
changes in public goods, the differences between WTP and WTA can be quite large (see
Hanemann, 1991).
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of the individual that are given up to obtain the object of choice. On the other hand, in a
WTA choice, the alternatives accepted represent those objects not in the possession of the
individual that are accepted in return for the object of choice.

The choice mechanism is the institution or set of rules that provides the structure for the
execution of the choice. For frequently traded private goeds (ilk), the choice mechanism is
often an established market, while for infrequently traded goods with few buyers and sglers (
large construction projects), the choice mechanism may be a negotiated contract between a buyer
and a seller. In the case of public goods, such as increased fire protection, the choice mechanism
may be a local referendum.

The certainty associated with the choice outcome refers to the perceived certainty from
the individual's perspective about how likely it is that the object of choice will be obtained/given
up and the alternatives foregone/accepted. For example, when a person votes to have his or her
property taxes raised to support improved fire protection, he or she has some idea in mind about
how likely it is that he or she wileceive improved fire protectidi. The degree of certainty may
affect each person's choice and thus the value an analyst can construct based on that choice.

Finally, other features of the choice relevant to the individual's decision-making are usually
a composite of other factors specific to each decision. One important factor in this category
(discussed below) concerns whether the choice in question is part of a sequence of choices and

where in that sequence the choice in question is placed.

" Some individuals may also form perceptions about the precise amount of tax they will be
required to pay and base their vote on their expected payment.
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Absolute control by the analyst over the circumstances of choice would greatly facilitate
this process of value construction when using indirect apprdiqisesnetimes referred to as
revealed preference methods); however, analysts are unable to exercise such Baviealed
preference approaches, such as the travel cost method, use observed past choices and attempt to
gather all relevant informatio(i.e., elements of the choice) pertinent to those past choices.
Because (a) all of the pertinent elements of past choicesmi@asr match exactly the choice
involving the object we currently wish to valuee(, at the very least, time has elapsed since
previous decisions), and (b) the records of past choices are often incomplete, the analysis usually
rests on important assumptions that are introduced to make past choices relevant for the current
valuation. For example, in the context of valuing natural resources with the travel cost method,
an analyst could observe recreational uses of a particular beach and then make assumptions about
all pertinent choice elements that lead an individual to use the beach for recreation. These
assumptions would include such things as: what each individual perceived as his or her costs to

use the beact!;how much each person used the beach; what they might have considered as

8 The termindirectis used with revealed preference because the choices used to construct
economic values for non-marketed resources are observed. The object of choice and
circumstances of choice must be specified as assumptions by the analyst based on what is known
about the types of resources involved and what can be observed.

% For example, the costs of a trip to the beach could include the vehicle operating costs and
the time costs associated with the travel. The measurement of the time costs also requires
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substitutes; and, perhaps most importantly, whether there would be reasons for individuals to be

concerned about the status of the beach beyond the observed pattern of past use.

assumptions about how the time would otherwise be used. If the person had the opportunity to
work for pay, the appropriate cost might be the wage rate. If not, further assumptions would be
required to define the relevant cost.
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Concerns for the status of the beach beyond direct use give rise to what has been called
passive use. Since individual concerns giving rise to passive use are not observable from
behavior’® analysts choosing to employ revealed preference approaches assume by default that
passive use contributes nothing to the total economic value. This follows because the choices

recorded in a revealed preference format are confined to situations with direct use of the resource.

Thus, the revealed preference approach to valuing a natural resource has several important
limitations. First, asiuggested above, it can only use choices that can be observed and recorded;
for instance, in the above example, the object of choice is limited to observed recreational use.
Second, and equally important, the metric it uses to quantify the object of choice is restricted to
what can be conveniently measufédContinuing the travel cost example, the object of choice
implied by a decision involving recreation at a beach is typically quantified by analysts using
indirect methods such as the number of trips made to the beach during a recreation season.
Finally, since the analyst's definition of the object is derived solely from observed past behavior,

which can only reflect direct use, revealed preference approaches (by design) measure only a

% Some individuals never go to a particular beach, but are concerned about its status. Simply
observing patterns of beach use alone would overlook these passive use concerns.

31 This arbitrary unitizationi ., expressing the object of choice in some unit of measurement)
leads to a corresponding arbitramlueunitization €.g.,dollars per beach visit). Unitization is
not required by the economic definition of value; rather, it is performed at the will of the analyst
and may be irrelevant to the circumstances underlying the actual choice made by the individual.
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portion of total economic value when passive use concerns are present; observable actions
provide an incomplete picture in that they only measure a particular use value.

This conclusion follows from a closer examination of what is implied when recreation trips
are used as the exclusive basis for describing an individual's interest in the beach. If the goal is to
measure the economic value of the beach, then the analyst has imposed a potentially false
equivalence — the observed trips are equated with the way each person is assumed to conceive of
the beach as an object of choice. What is actually observed, decisions about recreation trips in a
given time period, must be interpreted by the analyst as providing a complete record of the
circumstances of choice for the beach. If the concern involves the beach as a natural asset,
decisions to use it at a particular time offer only one type of choice involving the beach.

The nature of this distinction can be seen in the following example. Suppose that an oil
spill sufficiently contaminates theshch so that it can no longer be used by the public. In this
case, the ideal choice would involve a negotiated WTA compensation (discussed further below)
for the temporal pattern of injuries due to the spill @ath individual would evaluate the
complete object of choice as it is known to him or e, (the temporal pattern of the injuries).

In contrast, by using the individual's past recreation decisions as equivalent to this ideal choice,
the analyst is assuming that the relevant object of choice for the injuries to the beach is confined
to an observable measure, the trips to the beach that would be precluded by the temporal pattern
of injuries. Using the revealed preference approach, economic values are constructed from
choices comparing objects of choice with and without the opportunity to take these trips, not
objects of choice with and without the injuries. Hence, observed behavior necessarily limits what
can be inferred about people's values.

An alternative approach that does not rely on the objects of past choices as proxies for an

30



Natural Resource nomoge Assessment, Inc. Chapter 3

object to be valued at present is one that offers individuals an object constructed to be identical
(or as identical as possible) to the object the analyst seeks to value. This approach is embodied in
contingent valuatiofCV). Two issues are important to this approach. The first is the degree to
which the object offered corresponds with the object for which the analyst wishes to construct a
value. Because this approach permits control by the analyst over the elements of choice, the
degree of correspondence can be very close and the object and circumstances of the choice can be
structured so that the choice provides information from whichidtaé economic value of the

offered object may be constructed.

The second is the degree to which individuals making the choice accept the financial
responsibility for the consequences of these choicexzawe individuals make the choice in the
context of a survey, it is critical that individuals accept the resplitysibr the consequences of
their choice. That is, in a WTP context, they should accept the resjtgnb making the
financial payment should they wish to obtain the object offered. Or, in a WTA context, they
should be willing to forego the object of choice should tleegive a compensatory payment. To
ensure such acceptance on the part of the respondent, the offered choice—including the
assignment of rights, alternatives foregone, choice mechanism, and the certainty associated with

the choice outcome—must be plausible.

§ 3.2.4 Reliability of Monetary Measures of Economic Value
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Since all monetary measures of economic value are constructed by analysts from people's
choices, it is natural to ask whether there are ways to evaluate the validity (reffabifityhat
has been measured. Attempts to judge validity necessarily rely on indirect evaluations. In the
case of revealed preference methods, an economic value derived from observations of people
carrying out an action that is hypothesized to be related to a natural resogrgaking a trip to
the beach) is assumed to be valid by economists because an action took place. That is, an
individual chose to use the beach. Clearly, if the assumptions linking the observed behavior to the
object of choiced.qg.,recreational beach use) are correct, the action signals an individual's interest
in the beach. But, one should not assume the economic value constructed from this choice
represents a total value. People taking the observed actions may not necessarily interpret the
elements of choice in the way the analyst has assumed. Nor is it guaranteed that assumptions
made by the analyst regarding the elements of the choice are true. At best, the object of choice
that can be valued from such observations is the specific action observed. Moreover, the fact that
a choice was actually made by someone does not validate a measure of economic value derived
from it. It simply reflects the relationship between the actual choice and the constructed
economic valué®

Like revealed preference approaches, external validation of CV estimates of value must
also rely on indirect evaluations. The validity (reliability) of CV estimates of interim lost use

value is addressed in the next chapter.

%2 See Chapter 1, footnote 11.
% For an overview of these issues in the context of a travel cost model, see Bockstael,

McConnell, and Strand (1991) and for a critique of the assumptions used in such models, see
Randall (1994).
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8 3.3 Interim Lost Use Value, Negotiation, and Damage Assessment

Constructing a valid monetary measure of the public's losses due to the injuries to natural
resources resulting from releases of DDT and PCB's requires that these injuries be conveyed in a
credible choice context withrecognizedconsequences. The appropriate choice is one that
permits the construction oftatal economic value. Ardeal choice would be one in which each
member of the public (acting through agencies that serve as trustees) would agree to "permit" a
pattern of injuries, restoration, and recovery. This choice defines the trade-off desired by isolating
what must be given to each person (monetary compensation) for him or her to freely forego the
object of choice (in this case, the resources in their baseline states). Each person's acceptance of
compensation implies an upper bound on economic value for the object of choice.

This description of ILUV is analogous to what would be sought if the trustees for the
natural resources and those responsible for the injuries negtutiatea payment in advance to
assure that people's losses would be compensated. Such a negotiation might be similar to actual
negotiations one might observe between local political jurisdictions and private parties seeking to
site unwanted facilitiese(g, land fills) within the jurisdiction. In these idealized negotiations,
public officials, acting on behalf of the public, and the private party wishing to locate a facility
negotiate a monetary payment sufficient to compensate the public for disamenities that will be
brought about if the proposed facility is sited.

It is difficult within the framework of a CV study to construct a WTA choice that directly
parallels the choice and trade-offs described by the negotiation example. The elements of such a
choice would require people to envision a well-defined set of injuries, restoration, and recovery
beforethe injuries have taken place. This complete package would need to be offered as a choice

in advance of the actual injuries to capture fully the intention of the negotiation metaphor. To
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implement this WTA choice in a CV survey for a natural resource injury that has already
occurred, it would be necessary to ask respondents to imagine a situation where they were offered
a choice that would allow them to prevent the actual injury befdrappened. In essence, one
would be designing a survey instrument that asks the respondent to mentally travel back in time to

a point just prior to the event that caused the injuries and pose to the respondent a WTA choice.

§ 3.3.1 Defining Credible Economic Choices

In order to ensure that respondents take the choice in a CV survey seriously, it is highly
desirable that the mechanism by which the object of choice would be provided and the payment
obligation be plausible. In practice, it is very difficult to design a survey that makes a "time
traveler" choice (described above) credible to the respoftidtar this reason, CV surveys have
tended to use two alternative approaches to the construction of measures of economic value for
natural resource injuries. In the first approach, the object of choice is presented as a program to
preventfuture injuries; these injuries are described identically to the actual injuries in question.
For example, the economic value for injuries caused by an oil spill might be measured from the
choices people make when those injuries are presented as the anticipated result of not
implementing a prevention program. In the second approach (and, as Chapter 4 describes, the

form adopted for this study), the object of choice is portrayed as a program to alter the recovery

of the injured resources. In this instance, the program enables the resources to return to their

baselineige., original) conditions more quickly than they would if nature took its course.

* This is why the NOAA Panel advises against using the "conceptually correct" measure "of
the minimum amount of compensation that each affected individual wouldibg t@ accept”
(Arrow et al, 1993; p. 4603). The Panel also noted that the WTP approach (used in this study) is
"the conservative choice" (Arrow, p. 4608).
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The requirement that a CV survey offer respondents a credible choice has two key
implications. First, it shifts the focus of the object of choice from the existing resource injuries to
the ways a program might address those injuries, bow the resources might be returned to
their baseline states). Second, to define a trade-off, the choices involving the program must have
consequences for the people asked to make a decision about the program. Imposing
consequences for respondents that result from their chaieesréquiring them to forego
something in return for the program) changes the perspective from compensation, or WTA, to
WTP.

Both of these implications—the shift in focus and in valuation perspective—modify the
elements of the choice and thereby affect the economic value measure in such a manner that it
would yield a lower bound on prospective ILUV, not an upper bound. The first implication
imposes limits on the program designed to influence a set of injueestife program must be
credible), and the second alters the presumed rights for the resources. The injuries have already
taken place and are continuing to occur. Hence, the individual cannot usually be placed in a
situation where theanticipatedlosses from those injuries can be offered to him or her as a
plausible choice (as in the "time traveler" choice referred to earlier). This implies that the object
of choice offered is the alteration of the time path to recovery. Control of that outcome requires a
payment and, thus, a WTP perspective. Coupled with this perspective is the income constraint
(here used synonymously with wealth) — a constraint on how much of an individual's income can
be part of the trade-off defined by each person's choice at the time that choice is offered. While
these adjustments are compromises serving to introduce limitations in the monetary measure of
economic value, the direction of their impacts is consistent and known — they generally serve to

understate the monetary measure of economic value.
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The ideal choice, described by the trustee—responsible party negotiation prior to the injury,
has implications for how a WTP choice provided in a CV survey should be implemented. Three
issues are especially important: (1) the role of the information provided to CV survey
respondents, (2) the importance of sequencing objects of choice as part of measuring monetary
values for any particular object, and (3) the role of nesting as a logical issue in defining the object

of choice® Each of these is discussed below.

* The term "embedding" has often been used to refer to a variety of unrelated phenomenon in
the literature. It sometimes is used to refer to a relationship between one object of choice and
other objects that could be complements or substitutes. In this usage, the discussion often deals
with the impact of changes in sequence in these objects and its effect on constructed economic
values. A second usage relates to natural groupings or aggregations of particular objects of
choice with appropriate subsets nested in more encompassing categories. In what follows, the
first usage will be addressed as issues in sequencing and the second, as nesting. For a discussion
of these issues, see Carson and Mitchell (forthcoming).
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§ 3.3.1.1 The Role of Information

It has been suggested that since respondents to contingent valuation surveys would not
know about the injuries to the resource of interest if not given information about them during the
interview, providing that information induces value in people who do not value the resources.
Under this view, only those individuals who know of the resource in its baseline state and of the
injuries prior to a contingent valuation interview could experience a loss in well-being and be
considered in a total value ILUV calculation. This argument is incorrect. For example, when one
considers how negotiation prior to an event that causes injuries would take place, it is natural to
conclude that any negotiated compensation would require information be provided to the public
prior to a decision. The anticipated pattern of injuries must be known for individuals to freely
agree to permit the losses arising from injuries to natural resouregghg interim lost use).
However, the public would not necessarily be expected to know any relevant aspects of the object
of choice prior to the time they are offered a choice as part of the negotiation. It is reasonable to
conclude that the issue of prior information would extend to all negotiations. For example, the
public may not be aware of all disamenities they would experience if a landfill were sited in their
locale; however, before agreeing to a compensation package they would want to be informed.
The same logic holds for damage assessment.

When the object of choice is a program to affect the recovery of the injured resources and
the terms of the economic trade-off involve a WTP rather than WTA perspective, the information
requirements are not altered. Relying on this type of WTP choice does not dictate a change in, or
allow the analyst to ignore, the elements upon which the ideal choice is based. Rather, the choice
used for value estimation should mimic as closely as possible the ideal choice and this requires

that the public be informed.
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§ 3.3.1.2 Sequencing

On occasion, it has been argued that the choice posed in a CV survey designed to estimate
the total value of injuries to natural resources should be placed in a sequence of othef®choices.
That is, the choice designed to value the injuries of interest would follow a choice designed to
value another objeck(g.,the provision of homeless shelters). Since the order in which an object
is valued is one circumstance of the choice, the value constructed from a particular choice will
depend on that choice's order in the sequesacg, f a choice is offered later in a sequence, this
generally increases WTA and lowers WTP).

As noted above, the ideal choice envisions the public receiving negotiated compensation
for losses experienced until the affected resource is fully restored. Elements of this ideal choice
do not entail asking the public to select among alternative public pragegishomeless shelters);
nor do they require them to participate in the allocation of public funds among other private or
public goods.

While sequencing effects might be important conceptual issues in developing monetary
measures of the economic value of investments to preserve new natural areas, they are irrelevant
to damage assessment. For instance, consider a market example where someone approaches you
to buy your car but, before you negotiate the price of the car, the party wants to negotiate a price
for your house which you don't want to sell. It is hard to see how such negotiations would
develop a more reliable measure of the economic value of the car given the very different elements

of choice.

% For example, see Kemp and Maxwell (1992).
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§ 3.3.1.3 Sequencing with Nested Objects of Choice

Sequenced decisions involving nested objects of choice, assumed to be larger or smaller
along some scale, change the circumstances of choice and therefore the constructed values. For
example, if natural resource injuries in question pertain to a single oil spill, that object of choice
could be nested in injuries from the set of all oil spills. This set would contain the spill in question
along with others. Sequenced decisions with nested objects of choice are not relevant for the
assessment of interim lost use. In a negotiation framework, where compensation for injuries is
negotiated _prior to the injuries occurring, decisions involving larger injuries are simply

irrelevant®’

3" Nesting objects of choice is relevant to testing the sensitivity of respondents to the scope of
the injury. See Chapter 4 for a discussion of the NOAA Panel guideline on testing the sensitivity
to scope.
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§ 3.4 Summary

The monetary measure of total economic value introduced here and applied in subsequent
chapters to the quantification of ILUV corresponds to the conventional measure of economic
value defined over fifty years ago. At that same time, the link between people's preferences and
the choices they made was explicitly recognized. Adaptations of that theory to situations
involving non-market valuation started with choices giving riseldiservableactions. However,
these observable actions often provide an incomplete picture of how natural resources enhance
people's well being. This is because they focus only on a subset of the people (users) who might
care about the resources in ways that lead to observable actions and don't capture any other
reasons why people might be concerned about the resources.

The logic underlying the measurementllof)VV requires a method that can capture all of
the reasons why people would be concerned about injuries to the affected resources. In the ideal
situation, they would be presented with a choice involving a specific pattern of future injuries,
natural recovery from those injuries, and a possible program of restoration. Their choices would
provide information that describes the losses people would experience as a result of these injuries
and would necessarily be part of a negotiation between the trustees for the resource and the
private party who desires to "use" the resource in a way that would lead to injuries. This
negotiation logic is consistent with the requirement that ILUV be based on compensation and
implies that WTA is the appropriate valuation perspective.

Frequently, this ideal WTA choice framework cannot be implemented in practice.
Nonetheless, the choice used for value estimation should mimic as closely as possible the

compensation required by the public to accept the temporal pattern of injuries. The negotiation
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perspective clarifies the degree to which respondents should be informed. It would be
inappropriate to expand the set of injuries to include the possibility of other losses not actually
being offered, thereby nesting the injuries actually under evaluation in a larger context, because
the larger set of injuries would be outside the domain of relevant negotiation. Likewise, the
negotiation terms would not be contingent upon decisions made by other parties to enhance or
reduce the other types of resources available to people. Simply stated, the decision, out of
necessity, to adopt a WTP perspective for damage assessment, does not imply that one must

adopt all the trappings of a WTP framework suited to the valuation of new public goods.

41



Natural Resource nomoge Assessment, Inc. Chapter 4

8 4 Measurement of Interim Lost Use Value (ILUV)

8 4.1 Introduction

Building on the theoretical framework presented in Chapter 3, this chapter discusses in
more detail the approach chosen to measure prospective interim lost use value (ILUV) — the
contingent valuation (CV) method. An overview of the format of the CV questionnaire used in
the Lost Use Value Study is provided as a foundation for the following discussion on the issues
concerning the reliability of CV estimates of ILUY. The NOAA Panel report is used as an
organizing template in this latter discussion. Finally, this chapter systematically addresses within

the context of this study each of the NOAA Panel's specific recommendations.

8 4.2 Choice of Approach
The task of quantifying the compensation required by the public for the losses due to
injuries to natural resources was addressed at a conceptual level in section 3.3:

Constructing a valid monetary measure of the public's losses due to the injuries
to natural resources resulting from releases of DDT and PCB's requires that these
injuries be conveyed in a credible choice context with recognized
consequences. The appropriate choice is one that permits the construction of a
tofal economic value. An jdeal choice would be one in which each member of
the public (acting through agencies that serve as trustees) would agree to
"permit" a pattern of injuries, restoration, and recovery. This choice defines the
trade-off desired by isolating what must be given to each person (monetary
compensation) for him or her to freely forego the object of choice (in this case,
the resources in their baseline states). Each person's acceptance of
compensation implies an upper bound on economic value for the object of
choice.

This framework implies that interim lost use value corresponds to the compensation required by

the public for losses due to injuries to natural resources, and that this compensation can be

% See Chapter 1, footnote 11.
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measured by the sum of the monetary payments individuals would require to freely accept the loss
in well-being brought about by the injuries. In practice, to meet this conceptual objective, we
must ask two questions: (1) can we, as analysts, observe an actual historical choice where the
elements of that choice match the ideal choice described above? and, (2) can we construct a total
value that corresponds to ILUV from those observations of individuals' choices?

Section 3.3 suggested that the ideal conceptual choice for damage assessment can be
understood through a metaphor — how the trustees and the responsible party would negotiate a
compensation payment in advance of the release giving rise to the injuries. While one might find
in the historical record examples of such negotiations in other situations, to our knowledge, no
such prior negotiation occurred with respect to the injuries of concern in this damage assessment.
It was also noted in Chapter 3, that the task of constructing a credible WTA-choice, paralleling
the negotiation metaphor, was deemed problematic and a choice based on WTP for an alteration
in the time path to natural recovery was adopted instead. One could ask whether there exist
historical choices corresponding to the WTP-choice adopted for the Lost Use Value Study. To
the best of our knowledge, no such historical choices ¥xist.

As indicated earlier, the approach adopted for the measurement of required compensation

% As noted, numerous problems arise whenever one attempts to use revealed preference
approaches to estimate total value. The most serious problem arises from the fact that the object
of choice can only be defined by the historical choices that pertain to observable outgmes (
recreation), and the analyst must select one such outcome as the basis for the value construction.
This necessarily results in an object of choice with attributes that imply the constructed value
corresponds only to use value.
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due to injuries to natural resources in the Southern California Bight was contingent valuation

(CV). We now turn to a discussion of this methodology.

§ 4.3 Contingent Valuation Method

The contingent valuation method was first proposed in 1947 and its first reported
application was by Davis (1963) in his Harvard Ph.D dissertation on the economic value of
recreation in the Maine wood$%. Additional applications of the method to various public goods
and studies of its methodological properties were conducted in the 1970's and 1980's both in the
United States and, increasingly, in other countries. A review of the theoretical and empirical basis
of contingent valuation at the end of this period is presented in Mitchell and Carson (1989). A
recent contingent valuation bibliography (Carstral, 1994) contains over 1600 references to
books, articles, and reports on the method.

The CV method has increasingly become accepted for measuring the benefits of policy
actions and thereby used to inform public policy decision making. In 1979, the Water Resources
Council included CV as one of three recommended methods for determining the benefits of
federal water and related land resource projects. Since that time, various federal and state
agencies have used the method for policy purposes and, as mentioned, it has been recognized by
the Ohio Court and the NOAA Panel (Arrowt al., 1993) as a method capable of providing
useful information for the evaluation of natural resource damages.

The contingent valuation method uses the same logic that underlies the definition of the
monetary valuation concepts discussed in Chapter 3, that is, choice. In CV studies, choices are

posed to people in surveys; analysts then use the responses to these choice questions to construct

0 See Portney (1994) for a brief history of contingent valuation.
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monetary measures of value. The specific mechanism used to elicit respondents' choices can take
a variety of forms, including asking survey respondents whether they would purchase, vote, or
pay for a program or some other well-defined object of choice. It can also be a direct elicitation
of the amount each respondent would pay (WTP) to obtain an object of choice or the amount
each respondent would accept in compensation (WTA) to give it up.

When used for damage assessment, a contingent valuation survey presents each individual
with an opportunity to make a choice, where the object of choice is usually a plan or program to
prevent the relevant injuries or to restore the affected resources to their baseline conditions and
thereby mitigate the relevant injuries. The context for that choice can be any setting that is
regarded as credible by survey respondents. Because the elements of the choice can be presented
in some detail to each respondent, there is no need to rely on historical choices and impose the
assumptions required to link those choices to the object to be ValuBdther, in damage
assessments relying on CV, respondents' choices are directly linked to the object ofechpice (
through a specified restoration or prevention program that addresses the relevant injuries),
thereby enabling the analyst to construct the appropriate meadatal o&lue.

In a CV survey, respondents are presented with material which can be described as three
separate (but integral) components:

1. The key elements of a CV survey are the object of choice and the

circumstances of the choice (including the method proposed for each

individual to pay or receive compensation, the time period over which the
object or decision is relevant, the relationship of the object to available

*1 See Chapter 3 for further discussion of the nature of the assumptions required when the
analyst utilizes indirect or revealed preferences approaches to construct values for objects of
choice.
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substitutes, and other elements of the choice relevant to decision-making).
When using CV to construct ILUV, the object of choice can be a program
or a set of activities to restore the injured natural resources to their baseline
conditions. To understand the program, each respondent must understand
the nature of the resources, the character of the injuries to those resources,
and any natural recovery process that might influence how these injuries
would be mediated in the absence of undertaking the program.

2. After the description of thebject and circumstances of choicghe CV
survey elicits a_choice outcome which can be used to construct each
individual's total value for the object of choice that has been presented.
The choice can be a direct elicitation for a single value or repeated
guestions for an interval estimate of the value. In all cases, it will describe
aspecific choice mechanisamd elicit choice information used to construct
value.

3. Because individuals have different preferences and face different
constraints, questions are also asked about respondents' attitudes, social
characteristics €.g., age, education, gender, race, etc.) and economic
characteristicse(.g.,income).

We noted in Chapter 3 that an ideal CV choice is one that is framed in a WTA context in
which a respondent is offered the opportunity to consider a situation where the injuries had not
yet occurred and to choose how much compensation would be required to permit the time path of
recovery associated with the injuries. Because the injuries in the South Coast have already
occurred over a period of years, the only way to implement this approach would be to ask the
respondents to assume that they could mentally travel back in time to before the injuries occurred.
Such an approach is difficult to convey in a way that induces respondents to accept financial
responsibility for a program to respond to the injuries. Rather than pursue the WTA framework,
we have relied upon monetary values constructed from a contingent valuation choice based on
WTP for a program that would speed-up the natural restoration of the injured resources. For

reasons explained in Chapter 3, a WTP choice provides a lower bound for values that would have

been constructed from a WTA choice.

46



Natural Resource nomoge Assessment, Inc. Chapter 4

8 4.4 Format of a Contingent Valuation Survey

In Chapters 5 and 6, we review the design and format of the main study survey, but a
working knowledge of the survey's structure is useful as a basis for understanding the issues of
CV reliability that we discuss later in this chapter. Thus, this section provides a brief introduction
to the structure of a CV survey in general and the instrument used in the Lost Use Value Study in
particular.

The first part of our CV survey introduces the general topic of the survey. The topic had
been described to each potential respondent in an advance letter and by the interviewer in the
course of seeking the respondent's participafiorzollowing this initial description, the CV
survey introduces the specific topic of the survey and then provides the information describing the
elements of the choice. From this point CV surveys and general public opinion surveys differ in
fundamental ways® CV surveys typically focus on a single situation which is described in some

detail. In a damage assessment, the elements of choice that are presented include a carefully

*2 The advance letter stated: "Westat, Inc., a survey research firm, is helping the State of
California conduct a study about the opinions of Californians on issues facing the state today such
as education, the environment, and crime"; see Appendix C.2.2. The interviewer's pre-scripted
introduction essentially repeated the information contained in the advance letter; see Appendix
C.2.1.

*3 Typical of public opinion surveys are those conducted for newspapers which ask
respondents a few questions about each of a number of current public issues and political figures.
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worded description of the natural resource and the injuries. As noted above, this description
presents the resource and injuries so that the respondent will perceive his or her relationship to
available substitutes and other factors relevant to the individual's choice.

The description of the resources and injuries is followed by a description of the plan or
program — a set of activities that can be undertaken to hasten the recovery of the natural
resources to their baseline conditions. The description of the program includes a discussion of the
program's activities, how they will be implemented, and the method of payment. The information
about the program coupled with a description of the nature of the resource injuries define the
object of choice. The survey then turns to the circumstances of the choice: the disposition of
rights to the resources in their baseline conditions, a description of how the choice will be made
(i.e.,the choice mechanism), and what must be foregone to obtain the object. In the WTP setting
of this survey, the respondent faced a simple choice: give up a specified dollar amount in a one-
time tax payment in return for the object of choice (a program thahagdlerate recovery of the
resource) or keep the money and continue to experience the losses associated with the injuries
until natural recovery occurs fifty years from now.

The survey uses a referendum as the mechanism to elicit choices. This mechanism
provides the respondent with the opportunity to articulate his or her choice by fating
againstthe program, where votirfgr implies getting the program and having the financial burden
of paying the tax, while votinggainstimplies retention of the money corresponding to the tax
amount and continuance of the time profile of injuries associated with natural recovery. This

choice mechanism was adopted for a number of re4$ofikis mechanism is consistent with the

** The NOAA Panel states (Arrow, p. 4606): "Both experience and logic suggest that
responses to open-ended questions will be erratic and biased. However, the referendum format,
especially when cast in the willingness to pay mode — "Would you be willing to contribute (or be
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mechanisms frequently used in California to decide public issues; and, is familiar and credible for
these types of activities. Furthermore, it satisfies the incentive-compatibility conditions required
for truthful responses; that is, it meets the condition that respondents evaluate the elements of
choice in the same way they would an actual refereridum.

Questions that provide information about each respondent's evaluation of the object of
choice follow the elicitation of a respondent’'s choice. They help gauge whether the respondent
understood and perceived the information as intended and collect information about the reasons
that motivated the reported choices.

Following this series of "debriefing questions," we offered the respondents whofeoted
the program the opportunity to reconsider their decision. Later in the survey, respondents who
were still in favor of the program were asked how difficult it would be for them to pay, given the
highest tax amount for which they voted, and how strongly they felt about their vote.

Respondents indicating that it would be "very difficult”, "somewhat difficult”, or who said that

they were "not sure" how difficult it would be to pay, or indicating that they were "not too

taxed) D dollars to cover the cost of avoiding or repairing environmental damage X?' — has many
advantages."

> A voter has an economic incentive to cast a truthful vote on a ballot proposition as long as
he or she thinks the government can provide the object of choice described and that the
government will indeed levy the tax stated if the object of choice is provided. The voter is better
off voting yes if the object of choice is preferred to paying the tax increase and voting no if it is
not.
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strongly”, or "not at all strongly" in favor of the program, or "not sure" how strongly they favored
the program, were given another opportunity to change their vote. In accordance with

conventional practice, the survey concludes with demographic questions.

8 4.5 Issues of Reliability Raised by the NOAA Panel
The Ohio Court stated,

On remand, DOI should consider a rule that would permit trustees to derive use

values for natural resources by summing up all reliably calculated use values,

however measured, so long as the trustee does not double count. [p. 464]
The Court's statement pointing to thaiability of calculated values has stimulated a wide
discussion of the validif§ one would attach to measures of total value (ILUV) obtained using
CV. As noted in Chapter 1 and above, a panel of experts was formed to help NOAA address the
reliability of CV for damage assessment. In this section, we examine some general issues raised

by the Panel report and discuss briefly other issues raised about the state of CV research and

judgments on its relidhty and validity.

§ 4.5.1 Calibration
The Panel's discussion of reliability issues begins with the consideration of the calibration
of CV estimates of total value. The Panel report notes that,

The contingent valuation method has been criticized for many reasons and the
Panel believes that a number of these criticisms are particularly compelling.

Before identifying and discussing these problems, however, it is worth pointing
out that they all take on added importance in light of the impossibility of
validating externally the results of CV studies. It should be noticed, however, that
this same disadvantage must inhere in any method of assessing damages from

% Bear in mind the distinction between reliability and validity; see footnote 11 in Chapter 1.
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deprivation of passive-use. It is not special to the CV approach although, as
suggested in section |, there are currently no other methods capable of
providing information on these values. [Arrow, p. 4603]

The Panel, seemingly troubled by the fact that it is impossible to externally validate a CV
study, referred to the literature on comparisons of hypothetical and real wilingness to pay
experiments, citing among others, Seip and Strand (1992) and Duffield and Patterson (1991).
These two particular studies use a charitable contributions choice meéhaaisth compare
willingness to contribute to particular environmental programs elicited using a "CV like" approach
with requests for actual payments. The Panel reports that in the Seip and Strand study "self-
reported wilingness to pay was significantly greater than "actual' wilingness to pay." The Panel
then states "These studies suggest that the CV technique is likely to overstatdllingaéss to

pay" and "Clearly more experiments would be useful" (Arrow, p. 4604).

*" The results of the studies are consistent with the recognized properties of the charitable
contributions format as an inappropriate incentive structure for measuring either "self-reported”
willingness to pay or "actual” wilingness to pay.
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The Panel's call for studies does not explicitly acknowledge the fact that a large set of
studies already exists. Indeed, the set of studies that attempt to compare willingness to pay
valuations derived from CV surveys with those derived from "actual" market behavior is quite
large and the results quite dispar&te. Depending on the selection of studies providing
comparisons, one can conclude that self-reported willingness to pay is less than, greater than, or
equal to "actual” wilingness to pay. Adding to the potential for confusion is the fact that many, if
not all, of the existing studies fail to control for all the elements of choice. For example, it is often
the case that the object of choice valued is different across choice situaégQribe object of
choice may not be the same in the "actual" choice as it was in the "CV" choice). In addition to
problems of consistency in the object of choice, many of these studies fail to control for: (1)
differences in the institutional setting within which the choice is cast, (2) differences in the
informational context used, and (3) differences in the incentive-compatibility attributes of the
value elicitation. An important aspect of this last issue concerns whether people accept the
implied financial responsibility associated with their CV response(s).

Meaningful comparisons of "actual' and "stated" (or CV) choice results require
consistency in the choice elements characterizing each set of decisions. Discrepancies between
the two situations call into question comparisons of the WTP estimates derived from each source
of choice information. Moreover, there is no reason to expect that ratios of the WTP estimates
from "actual" and "stated" choice studies provide meaningful calibration factors for adjusting

ILUV estimates obtained from CV studies.

8 See Carson, Flores, Martin, and Wright (1994) for an overview of these studies.
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Nothing in economic theory supports the belief thélingness to pay valuations derived
from CV surveys produce higher values than actual market transactions when object and
circumstances of choice are consistemt.,(they are for the identical commodity under identical
informational, institutional, and incentive-compatible payment schemes). Without theoretical
justification for calibration, one may be inclined to turn to the existing body of empirical studies.
However, no studies which meet the NOAA Panel guidelines have been conducted that compare
CV estimates of ILUV derived from CV studies to comparable studies estimating actual WTP.
Without these studies, there is no reason to believe that CV estimates of ILUV would be greater
than actual WTP. Moreover, even if a case could be made on the basis of such studies to
calibrate a WTP measure of ILUV, there remain questions about such an adjustment. As noted
earlier and confirmed by the Panel, WTA-compensation is the appropriate measure of ILUV.
WTP already provides a lower bound on W¥AAny arbitrary rule that would lower estimated
WTP would lead to a larger discrepancy between WTP and the ideal measure of damages. Thus,
it would be improper to "calibrate” downward measures of ILUV obtained from the CV study

discussed here.

4 The NOAA Panel states,

The conceptually correct measure of lost passive-use value for environmental
damage that has already occurred is the minimum amount of compensation that
each affected individual would belimg to accept. Nevertheless, because of
concern that respondents would give unrealistically high answers to such
questions, virtually all previous CV studies have described scenarios in which
respondents are asked to pay to prevent future occurrences ofantithemts.

This is the conservative choice becaudngness toaccept compensation should
exceed Wingness to pay, if only trivially; we say more about other biases below
[Arrow, p. 4603].
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8 4.5.2 Scope - Inconsistency with Rational Choice
The Panel notes that some CV studies produce results that appear to be inconsistent with
the assumptions of rational choice:

Usually, though not always, it is reasonable o suppose that more of something
regarded as good is beftter so long as an individual is not satiated. This is in
generdal translated into a willingness to pay somewhat more for more of a good,
as judged by the individual. Also, if marginal or incremental willingness to pay
for additional amounts does decline with the amount already available, it is
usually not reasonable to assume that it declines very abruptly. [Arrow, p. 4603]

Evidence of this kind has multiplied (see Kahneman and Knetsch, 1992,
Desvousges ef al., 1992, and Diamond ef al., 1992). Desvousges' result is very
striking; the average wilingness to pay to take measures to prevent 2,000
migratory birds (not endangered species) from dying in oil-filled ponds was as
great as that for preventing 20,000 or 200,000 birds from dying. Diminishing
marginal willingness to pay for additional protection could be expected to result
in some drop. But a drop to zero, especially when the wilingness 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 choices. [Arrow, p. 4604]

The Panel's concern over the underlying rationality of values expressed for objects of choice in
CV studies has led to what has become knowntastdor responsiveness to scope
It is reasonable to ask: what does responsiveness to scope mean? Unless one is prepared

to make specific assumptions about people's preferences for the object of choice, the only
implication one can draw from rational decision-making is that the economic value of a "large"
amount of the object of choice should not be less than the value of a "small* amount of the same
object. Moreover, what is "large" and "small* is dependent upon individual preferences. As a
result it may not be a simple matter to establish what is "small" and what is "large" even for the
types of goods bought and sold in markets. For example, would an individual considering a

grouping of 40 cans of beer and 2 bottles of wine view that grouping "larger" than a grouping
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containing 20 cans of beer and 8 bottles of wiheRow consider a more intangible object of
choice; for example, consider the issue of beach amenities provided by a week's rental of a beach
house. Wil a larger house located one row back from tearoprovide more beach amenities

than a smaller house located in the first row on the ocean? Thus, responsiveness to scope cannot
be evaluated without knowing whether people perceive the choices ddféent and their

relative evaluation of large and small.

In its simplest form, a test of scope would vary the nature of the injuries to a natural
resource and measure whether the values obtained from a different set of injuries were different
from the values obtained for the original set. A comparison of the original set to one described as
larger would have to be understood by those survieybeelarger. Similarly, comparisons of the
original set of injuries to a smaller set would be expected to yield a reduced WTP for that smaller
set of injuries when they are perceived by those surveyed to be smaller. The Panel expresses its
desire for such demonstrations by stating,

. . some form of internal consistency is the least we would need to feel some
confidence that the verbal answers correspond to some reality. [Arrow, p. 4604]

As part of the Lost Use Value Study, we designed and conducted a formal test of scope
along the lines noted above. The design of the scope test is discussed in Chapters 5 and 6, and

the results are presented in Chapter 10.

* See Kreps (1990), p. 23.
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8 4.5.3 Sequencing and Substitutes — Implausibility of Responses

The Panel noted a belief maintained by some that individual responses to some CV surveys
are implausiblei(e., too large) and that even if the responses seem plausible given the preferences
and possible income of the individual, aggregating the values over large populations (as might be
the case in estimating total value losses for the purpose of a damage assessment) results in
implausibly large values. The Panel states,

One can envision many possible types of environmental damage -- oil spills or

groundwater contamination in many different locations, visibility impairment in a

variety of places, and so on. Would the average individual or household really

be willing to pay $50 or even $5 fo prevent each one? This seems very unlikely,

since the totfal resulting willingness to pay for all such programs could easily

become a very large fraction of one's income or perhaps even exceed it.

In other words, even if the wilingness fo pay responses to individual

environmental insults are correct if only one program is to be considered, they

may give overestimates when there are expected to be a large number of

environmental problems. [Arrow, p. 4605]

Our response to this concern is straightforward. Chapter 3 provided the rationale for
conceptualizing the choice relevant to the measurement of ILUV as a negotiation. Given these
choice elements, the appropriate measurement framework for required compensation precludes
sequencing. The only legitimate approach for constructing values in a damage assessment is one
that focuses on the relevant resources and injuries, and a program to prevent those injuries or to
accelerate the recovery of the affected resources to their baseline conditions. Respondents’
choices about the program must be informed in a way that would be consistent with negotiation
of the terms for required compensation and, as demonstrated in section 3.3.3, would not include

sequencing but would include relevant information about substitutes. For example, in this survey,

immediately prior to the choice questions, respondents are reminded of the relevant substitutes.

56



Natural Resource nomoge Assessment, Inc. Chapter 4

§ 4.5.4 Budget Constraints

The Panel notes that values derived from CV surveys could be influenced by respondents'
lack of awareness of their budget constraints, or a perception that their budgenhsanaigful
to their responses. The Panel states,

Even if respondents in CV surveys take seriously the hypothetical referendum (or

other type of) questions being asked them, they may respond without thinking

carefully about how much disposable income they have available to allocate to

all causes, public and private (see Kemp and Maxwell (1992), for instance).

Specifically, respondents might reveal a wilingness fo pay of, say, $100 for a

project that would reduce the risk of an oil spill; but if asked what current or

planned expenditures they would forego to pay for the program, they might

instead re-evaluate their responses and revise them downward. [Arrow, p. 4605]

There are three points to make with regard to the Panel's concern regarding respondent's
cognizance of budget constraints. First, it may be that the concern of the Panel is not with the
respondent’'s awareness of budget constrpitsse but a belief that some respondents to CV
surveys do not always perceive the financial responsibility implied by their answers. In daily
market transactions, economists do not question the awareness of budgets constraints, since it is
assumed that consumers are aware of their financial responsibilities. Similarly, if respondents to
CV surveys believed they were financially responsible for their answers, specific questions about
respondents' awareness of their budget constraints would not be relevant. Accordingly, we placed
a high priority on creating a plausible context for respondents to make a decision about whether
they would vote to pay the stated tax amount for a program to speed up the recovery of the
injured resources in order to ensure that respondents perceived that a personal financial
responsibility was associated with their answers. In Chapters 5 and 6, we discuss the features of

the survey that serve this purpose.

Second, the Panel provides no empirical evidence to support the notion that consumers
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making routine consumption decisions and daily purchases have in mind the category of
expenditure that they plan to reduce when they make such purchases. Thus, it seems
unreasonable to expect a respondent to a CV survey to be able to describe in detail such explicit
consumption trade-offs when deciding how to vote in a CV referendum.

Third, the Panel notes that the issue of budget cognizance is related to,

. . . the problem identified immediately above where individuals fail to think of

the possible multiplicity of environmental projects or policies they might be

asked to support. [Arrow, p. 4605]
This view, that at the time respondents face the choice posed by the CV survey, they should have
in mind specific requests for payments for public goods other than the services of the injured

resource, is inconsistent with WTA-compensation identified in Chapter 3 as the appropriate

conceptual framework for natural resource damage assessment.

8 4.5.5 Information Provision and Acceptance

The Panel notes that CV surveys must provide respondents with information that specifies
clearly, and in an understandable way, the nature of the program being offered. The Panel is
concerned about the understandability, plausibility, aockeptance of such information by the
respondent. The Panel states,

If CV surveys dare to elicit useful information about wilingness to pay,
respondents must understand exactly what it is they are being asked to value (or
vote upon) and must accept the scenario in formulating their responses.

. .. even when CV surveys provide detailed and accurate information about the
effects of the program being valued, respondents must accept that information
in making their (hypothetical) choices. If, instead, respondents rely on a set of
heuristics ("these environmental accidents are seldom as bad as we're led to
believe," or "authorities almost always put toco good a face on these things'), in
effect they will be answering a different question from that being asked; thus,
the resulting values that are elicited will not reliably measure willingness to pay.
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(p. 4605)

A great deal of effort was devoted to instrument development to ensure that respondents would
understand the information about the speed-up program and its effects. Chapters 5 and 6 describe
these efforts.

The Panel also states that respondents "must accept the scenario in formulating their
responses” (p. 4605). The Panel's concern is that a lack of acceptance may lead respondents to
believe they are choosing an object other than the one the analyst intends to value. While the CV
designer should seek to make the information plausible, and therefore believable (Mitchell and
Carson, 1989), it is unrealistic and unnecessary to make it an absolute requirement that all
respondents accept without question the information provided. For example, it may very well be
the case, particularly in a scope test which has to use a version of the injuries that do not accord
completely with the facts of the situation, that the information provided is at odds with other
information that may be known to the respondent. Sometimes, respondents may have strong
beliefs regarding relevant issuesd, the ability of ecosystems to recover). In these cases, there
is little prospect for presenting alternative evidence contrary to these beliefs that would lead to a
complete change in respondents’ beliefs.

In order to avoid accepting respondents’ choices based on an object other than the one the
analyst intends to value, it is necessary to incorporate questions about respondents’ level of
acceptance of the information presented in the survey so that differences in beliefs can be
integrated in the analysis. Questions we used in this survey to collect this information are

discussed in Chapter 6.

>l This approach was employed in Carsoal, (1992).
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Thus, provided the CV designer has been successful in designing a credible choice,
differences in the degree of acceptance of the information describing the object of choice by some
respondents should be treated as a natural part of the way people respond to new information. It
can be dealt with through the use of a multivariate function describing the factors influencing
respondents' choices. Moreover, some lack of acceptance can be helpful in analyzing survey
responses. For example, if some respondents believe injuries to a resource were less severe than
described in the survey, they should be less willing to fartéhe restoration program. This is a
testable hypothesis that can provide indirect information that can be used in testing the construct
validity of the responses. It can produce a conservative bias and, as noted, offers an indirect test

of scope.

8 4.5.6 Extent of the Market
The Panel believes the population of individuals that should be surveyed for damage
assessment purposes is determined legally. The Panel states,

Suits for environmental damages are brought by trustees on behalf of a legally
definable group. This group limits the population that is appropriate for
determining damages even though individuals outside of this group may suffer
loss of passive and active use. [Arrow, p. 4605]

We have no reaction to the Panel's legal interpretation, but simply underscore the Panel's
economic judgment that individuals outside of any legally defined group couldlibg t® make
a financial commitment and therefore a choice that would relate to the construction of economic

values for the losses due to injuries to natural reso@fces.

°2 See Chapter 11 for discussion of this issue in the context of this study.
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§ 4.5.7 Warm Glow

The Panel notes a belief held by some that responses to CV choice questions may not
reflect the value of the object respondents were asked to consider but rather, the value of "giving
to a good cause". The Panel states,

This has led these critics to conclude that individuals' responses to CV questions
serve the same function as charitable contributions -- not only to support the
organization in question, but also to feel the "warm glow" that attends donating
to worthy causes (see Andreoni, 1989). [Arrow, p. 4605]

To explain observed charitable contributions, Andreoni formulated a specific model to describe
people's preferences. He hypothesized that each person's contributions to a charity may well have
two separate influences on that individual's level of well-being. The first enhancement would
come from some increased level of a public good brought about by the contribution. For
example, charitable contributions made to the local volunteer fire department for the purchase of
new fire fighting equipment might reduce the anticipated response time and thereby increase the
public good known as fire protection which can be enjoyed by all, not just those who made
contributions. The second influence does not have a public component and pertains only to the
individual making the contribution. For example, | may increase my personal well-being because |
simply enjoy giving money to fire fighters and this enjoyment has nothing to do with the enhanced
fire protection my contribution may bring about.

Andreoni hypothesized that a dollar of a person's contributions enhances wetlAbeing
— once through the public good effeetd, increased fire protection) and second through this
private effect €.g, enjoying the act of giving to fire fighters). He described the second effect as

warm glow In his model, the decision to contribute was dme specific type of charitable
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contribution (such as the example of local volunteer fire departments used above), not a

contribution to any "good cause" as those who have used his framework out of context have

suggested. Since the private component (the second term, as we have described his model above)
pertains to a specific contribution, not any contribution, the original Andreoni conception of warm
glow has no immediate generalization to all contributions.

Others have broadened Andreoni's original hypothesis regarding things that increase an
individual's well-being, to say that any contribution to ahgrity provides an equivalent private
enhancement of well-being (warm glow). This of course could only be true if the contributions to
all causes were considered by people to be perfect substitutes for each other. That is, one would
be indifferent between making contributions to the local fire department, one's church, or the local
SPCA. Casual introspection suggests that the perfect substitution assumption may be suspect. It
is our view that the hypotheses regarding preferences and well-being that underlie the generalized
model of warm glowi(e., the model of perfectly substitutable contributions) rely on anecdotes
and have not been subject to rigorous empirical tests. Moreover, in this CV study contributions
are not elicited; rather, choices are offered at specified tax amounts. The notion that a large
number of individuals would receive warm glows from paying taxes or voting to raise their taxes
requires one to suspend belief in information about people's expressed concerns over much of the
modern history of the state as a taxing authority.

Even if the anecdotes reflect general reality and all the hypotheses regarding the well-being
enhancements one derives from making contributions were true (i.e., the warm glow component
did exist and all contributions were perfect substitutes), would these hypotheses negate the values
the analyst constructs from CV studies? Or, would the hypotheses have any bearing on how one

should design the choice situation in a CV study? The answer to both questimns T
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understand why, one need only return to the choice elements identified in the trustee-responsible
party negotiation metaphor developed in Chapter 3. The public is not making a monetary
contribution at all. Rather, the desired valuation concept to be measumetbnistary
compensation As noted in Chapter 3, WTP provides a conservative measure of this
compensation. What is relevant to its measurement is the individual's decision to accept financial
responsibility by stating a vote for the proposed program. There is no contribution involved and

thus warm glow is irrelevant.

8 4.6 NOAA Panel Survey Design and Administration Guidelines

The report of the NOAA Panel describes a detailed set of survey design and administration
guidelines. Some of these are novel suggestions. The majority are standard practice for
conducting any high quality survey research and can be found in high quality CV surveys. The
Panel notes,

In this section we tfry to lay down a fairly complete set of guidelines compliance
with which would define an ideal CV survey. A CV survey does not have to meet
each of these guidelines fully in order to qualify as a source of reliable
information to a damage assessment process. Many departures from the
guidelines or even a single serious deviation would, however, suggest
unreliability prima facie. [Arrow, p. 4608]

We have carefully examined each of the Panel's suggestions, many of which are consistent with
our standard practice (see Carsenal, 1992). When the suggestion represents a novel
departure from this standard practice, an examination of the proposal was conducted as part of
our instrument design. These particular instances concerned recommendations where we could
find little theoretical or empirical support in the literature. On the basis of that examination,

which involved a major development effort to test the assumptions which underlie several of the
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recommendations, we have chosen in some instances to differ with the specific procedure
recommended by the Panel. In every case, however, we paid careful attention in designing the

survey for this study to address what we interpret as the Panel's underlying concern.

8§ 4.6.1 Summary of Panel Guidelines

In this section we list the 23 survey design guidelines that are potentially applicable to a
CV survey such as this ofg. We implemented 20 of these guidelines, a few of them with
gualifications. Of the others, we believe there are good reasons why two of them do not need to
be implemented and the third is not applicable to our survey. Listed below are the specific NOAA
Panel recommendations implemented in this CV survey and the text (taken verbatim from the
NOAA Panel report) describing the nature of each. In the following section we present the
reasoning behind each of the recommendations we do not implement or that we implement with
qualifications.

Conservative Design — Implemented>enerally, when aspects of the survey
designh and the analysis of the responses are ambiguous, the option that tends
to underestimate wilingness to pay is preferred. A conservative design
increases the reliability of the estimate by eliminating extreme responses that
can enlarge estimated values wildly and implausibly.

Elicitation Format — Implemented:

The wilingness to pay format should be used instead of the compensation
required because the former is the conservative choice.

>3 Two of Panel guidelines do not apply to survey design issues. These are a recommendation
that critical features of a CV survey be pre-approved by both sides in a legal action and the
government undertake the task of creating a set of reliable reference surveys.
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Referendum Format — Implemented:

The valuation question should be posed as a vote on a referendum.

Personal Interview — Implemented:

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 advantages in terms of cost and centralized
supetvision.

Sample Type and Size — Implemented:

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.

Minimize Nonresponses — Implemented:

High nonresponse rates would make the survey results unreliable.

>* The following footnote is taken directly from the Panel report: "This need not preclude use
of less adequate samples, including quota or even convenience samples, for preliminary testing of
specific experimental variations, so long as order of magnitude differences rather than univariate
results are the focus. Even then, obvious sources of bias should be asgdeodllege students
are probably too different in age and education from the heterogeneous adult population to
provide a trustworthy basis for wider generalization)".
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Reporting — Implemented:

Every report of a CV study should make clear the definition of the population
sampled, the sampling frame used, the sample size, the overall sample non-
response rate and its components (e.g., refusals), and 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
avdilable 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).

Cross-tabulations — Implemented:

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 Interest 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, and
Ability/Willingness to Perform the Task.

Accurate Description of the Program or Policy — Implemented:

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.

Adequate Time Lapse from the Accident — Implemented:

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.

66



Natural Resource nomoge Assessment, Inc.

Chapter 4

Careful Pretesting of a CV Questionnaire — Implemented:

Respondents in a CV survey are ordinarily presented with a good deadl 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.

Checks on Understanding and Acceptance — Implemented:

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.

Yes/No Follow-ups — Implemented:

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 oll
companies should pay.

Pretesting of Photographs — Implemented:

The effects of photographs on subjects must be carefully explored.

Pretesting for Interviewer Effects — Implemented:

An important respect in which CV surveys differ from actual referenda is the
presence of an interviewer (except in the case of mail 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.

Reminder of Undamaged Substitute Commodities — Implemented:

Respondents must be reminded of substitute commodities, such as other
comparable natural resources or 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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Present Value Calculations of Interim Losses — Implemented with Qualification:

It should be demonstrated that, in revealing values, respondents are adequately
sensitive to the timing of the restoration process.

Deflection of Transaction Value — Implemented with Qualification:

The survey should be designed to deflect the general "warm-glow" of giving or
the dislike of "big business" away from 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.

Alternative Expenditure Possibilities — Implemented with Qualification:

Respondents must be reminded that their wilingness 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 overwhelming. The goal is to induce respondents to keep in mind
other likely expenditures, including those on other environmental goods, when
evaluating the main scenario.

Burden of Proof — Implemented with Qualification:

Until such time as there is a set of reliable reference surveys, the burden of proof
of reliability must rest 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 followed
up or explained by making reference to the cost and/or the value of the
program.
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Temporal Averaging — Not Implemented:

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.

"No-answer" Option — Not Implemented:

A "no-answer" option should be explicilly allowed in addition to the "yes" and
"no" vote options on the main valuation (referendum) question. Respondents
who choose the "no-answer" option should be asked nondirectively to explain
their choice. Answers should be carefully coded to show the types of responses,
for example: (i) rough indifference between a yes and a no vote; (i) 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.
Steady State or Interim Losses — Not Applicable:

It should be made apparent that respondents can distinguish interim from
steady-state losses.

8 4.6.2 Discussion of Panel Guidelines
In this section we discuss the seven recommendations which we did not implement or

implemented with qualification.

8 4.6.2.1 Steady State or Interim Losses — Not Applicable

The recommendation that "It should be made apparent that respondents can distinguish
interim from steady-state losses" is not applicable to the Lost Use Value Study. It is not entirely
clear how the Panel implicitly definadterim and steady statdosses, but the following quote
from the Panel's report provides some guidance:

Typically, environmental damages from oil spills or similar accidents are severe
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for some period of time -- weeks, months, or sometimes a few years -- and

gradually are reduced by natural forces and human efforts to a low or possibly

even zero steady state level. In some circumstances, passive-use losses derive

only or mostly from the steady state conditions; thus, if passive use value derives

from species diversity, even a considerable loss of birds or mammals which does

not endanger the species will give rise to no loss in value. [Arrow, p. 4608]

We conclude from the above statement that the Panel assantetés losses with injuries of
short duration, for example, injuries that last for only a few years, wtakdy statdosses are
associated with injuries that continue for periods of time in excess of a few years.

We use italics for the Panel's expressioterim losses to underscore the fact that the
definition of interim loss we are attributing to the Panel is not coincident with the definition of
interim lost use normally employed in damage assessment and employed in the Lost Use Value
Study. In damage assessment, interim lost use is not time-qualified; that is, it does not pertain
exclusively to injuries of a short duration, but is the term used to define losses due to injuries
during the interim from onset of injury to complete recovery of the resources to what would be
their baseline conditions.

As noted in Chapter 2, the releases in question and associated injuries began more than 40
years ago; and conservative estimates of natural recovery suggest that a return to baseline
conditions is well into the next century. Therefore, there is no reason to believe that these are

short duration losses that the Panel would classifigtagm. Since there are naterim losses as

defined by the Panel, there is no reason to query respondents about such losses.

8 4.6.2.2 Present Value Calculations of Interim Losses — Quialification
The Panel suggests that respondents should be adequately sensitivanimgheftthe

restoration process. The context in which this recommendation is placed implies that the Panel
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was considering thehort-termeffects of oil spills and the potential for a fairly rapid recovery.
For example, in introducing this issue, the Panel observes:

Typically, environmental damages from oil spills or similar accidents are severe

for some period of time — weeks, months, or sometimes a few years — and

gradually are reduced by natural forces and human efforts to a low or possibly

even zero steady state level. ... CV surveys accordingly have to be carefully

designhed to allow respondents to differentiate interim from steady state passive-

use loss, and, if there is interim passive-use loss, to report its present value

correctly. [Arrow, p. 4608]

This explanation makes clear that to the extent the Panel's concerns are relevant to our CV
qguestions, they are satisfied by the framework. There are two reasons for this conclusion. First,
our objective is to measure prospective ILUV, assuming full restoration. When a respondent
chooses the proposed program, there are no steady state passive use losses. Second, the injuries

associated with the Southern California Bight do not conform to the "short-term" oil spill

framework envisioned by the Panel's guidance.

8 4.6.2.3 Deflection of Transaction Value — Qualification

As noted earlier in this chapter (section 4.5.7), in the absence of any rigorous tests we
believe the concept of "warm glow" as developed by Andreoni is irrelevant to a CV survey such
as the one described here. What is relevant in this context is the Panel's suggestion that the
respondent’s attention should be focused on the specific injuries to natural resources and away
from expressions of general preferences for improving the environment. We placed a high priority
on this requirement in designing the instrument for the Lost Use Value Study. Two features in

particular — the use of the referendum format and an income tax payment vehicle — serve to

Furthermore, the panel's framework may not apply to all or any oil spills either. In any event,
whether the short-term "oil spill" framework of the Panel applies is an empirical issue.
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enhance the realism of the choice situation and therefore help to deflect any transaction value.

8 4.6.2.4 Burden of Proof: Limitations on Yes/No Follow-up Questions — Qualification

The Panel calls for open-ended inquiries to allow respondents to explain their reasoning in
answering the CV choice questions. Their recommendation must be considered in light of the
literature in psychology on the reliability of introspection questions that ask respondents to
explain how they arrived at their reported attitudes. This research indicates that although people
generally have good insights into their likes and dislikes and can report those attitudes well, the
process underlying their thinking is more difficult to elicit. The literature suggests three guidelines
for efforts to collect this information. All three were incorporated in our main study questionnaire
when respondents were asked about the reasons for their choices.

First, requests for explanations of choices should be treated as containing "traces" (not
specifics) of the cognitive processes leading to a respondent's decision. In short, one should not
expect to obtain a detailed, fully accurate explanation of all the reasons why an individual made a
particular choice. Second, these introspective questions should be placed after all important
choice questions, because some literature indicated they can be disruptive. Finally, no attempt
should be made to request a respondent’s view of his or her choice in comparison with the choices

that would be made by others.

8§ 4.6.2.5 Alternative Expenditure Possibilities — Qualification
In its recommendations, the Panel says,

Respondents must be reminded that their wilingness 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 overwhelming. The goal is to induce respondents to keep in mind
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other likely expenditures, including those on other environmental goods, when
evaluating the main scenario. [Arrow, p. 4609]

Insuring that respondents understand and consider in their deliberations the consequences
of the choices they make in response to a CV question is our standard CV practice. We believe
this quote reflects the Panel's concern with this same understanding and consideration of
consequences. In the current study, we emphasized to the respondent the financial responsibility
associated with voteer the program at a point immediately before the voting choice questions
and gave the respondent an opportunity to reconsider his or her vote at a later point in the survey

after further emphasizing the respondent's financial responsibility implied by the choice.

8 4.6.2.6 Temporal Averaging — Not Implemented

The Panel suggested that "time dependent measurement noise should be reduced by
averaging across independently drawn samples taken at different points in time." One might
interpret the Panel's proposal to mean that the identical final CV sureeyti{e survey as it
stands after all design work is completed and pilot testing accomplished) should be administered
to a random sample of the target population on at least two occasions, separated from each other
by an unspecified period of time. Estimates of lost total value calculated from these surveys
would then be averaged. On the basis of specific instrument development work described
immediately below, which found no evidence for "time dependent measurement noise" for CV
surveys with design characteristics similar to the present one, we did not implement this
recommendation.

We replicated the Exxon Valdez oil spill (EVOS) CV survey more than two years after it

See Chapter 6 for further details.
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was originally fielded. The Exxon Valdez study, reported in Cagsah., (1992), was reviewed
by the Panel and used by them as an example in describing several of the key elements in their
recommendations. More generally, the spill represented a large disaster at a particular point in
time, an occurrence that is likely to be characteristic of the types of incidents that the Panel felt
would benefit from temporal averaging. Because the EVOS instrument is closely comparable to
the present questionnaire in its design and implementation, it was an appropriate vehicle to use to
examine the issue of time dependent measurement noise and several other Panel suggestions.
The EVOS replication was conducted for us as part of the instrument development for the
Lost Use Value Study by the National Opinion Research Center (NORC) of the University of
Chicago in May-July, 1993. The interviews were conducted in-person with a fitplsanple
of adults chosen from 34 counties throughout the United States. An empirical test of the
hypothesis that the pattern of votes andagainsta program to prevent a future "Exxon Valdez"
type olil spill in Prince Willam Sound has changed over the two year period between the first and
the second administrations of the EVOS instrument is presented below. On the basis of these
results we find no empirical support for the recommendation to temporally average results from
our current study.
The Exxon Valdez CV instrument has the same structure as the present survey: general
attitude questions at the beginning, description of injuries and then a program that would prevent
them, referendum format, tax payment vehicle, for/against responses to different tax amounts,

follow-up questions, and opportunities for the respondents to change their votes. Like the present

The questionnaire was slightly amended to reflect the change in the timing of the survey in
relation to the olil spill.

NORC is a nationally recognized professional survey research organization. Chapter 5 and
Appendix B.1 contain further discussion of the NORC survey and its findings.
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survey, it was conducted in-person by professional interviewers. The specific text read to the
respondents was as follows:

Because everyone would bear part of the cost, we are using this survey to ask
people how they would vote if they had the chance to vote on the program.

We have found some people would vote for the program and others would vote
against it. Both have good reasons for why they would vote that way.

Those who vote for say it is worth money to them to prevent the damage from
another large spill in Prince William Sound.

Those who vote against mention concerns like the following:

Some mention that it won't protect any other part of the country except the area
around Prince William Sound.

Some say that if they pay for this program they would have less money to use for
other things that are more important to them.

And some say the money they would have to pay for the program is more than
they can afford. (PAUSE)

Of course whether people would vote for or against the escort ship program
depends on how much it will cost their household.

At present, government officials estimate the program will cost your household a
total of $___. You would pay this in a special one time charge in addition to
your regular federal taxes. This money would only be used for the program to
prevent damage from another large oil spill in Prince William Sound. (PAUSE)

If the program cost your household a fotal of $___, would you vote . . . (READ
CATEGORIES AND CODE ONE ONLY)

For the program, ...... ..ot i i e 1
Against the program, 2
NOTSURE ... oo it s e e e eeee s 8

The blank tax amounts ($__) were randomly assigned to one of four dollar amounts ($10, $30,
$60, or $120).
The most direct test of the influence of time( the lapse between the original EVOS

survey in the late winter of 1991 and the replication using the NORC survey in the summer of
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1993) is provided by evaluating whether time influenced the distributioforobnd against

choices in responding to the offered program. In 1991, 51.5 percent of the sample (N=1,043)
voted for the oil spill prevention program compared with 52.7 percent df99® NORC sample
(N=300). This difference is not statistically different (p=0.714). Table 4.1 reports the distribution

of for andagainstvotes at each of the four tax amounts used in the EVOS instrument. For each
amount, the differences between the EVOS responses and the NORC responses were not

statistically significant.

Table 4.1 Comparison of Votes at Different Tax Amounts
for the EVOS and NORC CV Surveys

CHOICE EVOS NORC
[1/91—4/9]1 [5/93—7/93

Tax = $10 (N=264) (N=87)

Vote For 67.4% 67.8%

Vote Against 32.6% 32.2%

x*=0.005; p=0.946

Tax = $30 (N=267) (N=66)
Vote For 51.7% 56.1%
Vote Against 48.3% 43.9%

x*=0.406; p=0.524

Tax = $60 (N=255) (N=81)

Vote For 50.6% 49.4%

The p-value is a simple value used to describe the test results. As a rule, hypotheses tests adopt
a specific significance level (often 5 percent). This significance level specifies the probability of
incorrectly rejecting a "true" null hypothesis. Thus with the selection of 5 percent significance
level, one would be accepting the chance of making mistakes 5 percent of the time this test was
repeated with exactly the same hypotheses and type of information. The p-value computes what
the level of significance would have to be adopted to reject the hypothesis.

In all cases, the null hypothesis of comparable distribution of responses cannot be rejected at the
conventional levels of confidence.
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Vote Against 49.4% 50.6%
x*=0.036; p=0.850

Tax =$120 (N=257) (N=66)
Vote For 34.2% 33.3%
Vote Against 65.8% 66.7%

x*=0.019; p=0.890

8 4.6.2.7 No-Answer Option — Not Implemented

The NOAA Panel included a recommendation that CV surveys explicitly offer respondents
a third, "no-answer" option. In its rationale for this recommendation, the Panel points out that in
national split-sample experiments, large numbers of people take the "don't know" option when it
is offered as an answer option to typical attitude questions. The Panel was concerned that there
may be a comparable percent of respondents in contingent valuation surveys who give WTP
responses when forced to do so but whose answers do not reflect meaningful opinions on the
issue. In addition, the Panel suggested that an explicit would-not-vote option in a contingent
valuation instrument would better simulate real referenda where voters always have the
opportunity of not voting.

Implementing the "would-not-vote" recommendation in the contingent valuation context
has a potentially serious cost: the loss of choice information from a portion of the sample. An
alternate view to the one expressed by the Panel holds that this sacrifice is not necessary, because
most or all of those who take an offered "would-not-vote" option are in fact capable of making a
meaningful voting decision. This view holds that offering the would-not-vote option encourages
respondents to "satisfice" rather than to expend the effort necessary to give considered responses.

In a CV interview, by the time people reach the point of voting, they have received a great

See Appendix B.1 for a discussion of this perspective.
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deal of information about the issue and most are likely to be able to make a decision one way or
the other if the study is well designed. In such a study, if a person cannot make a decision, he or
she is not pressured to do so by a CV interviewer, who is instructed to accept "not sure" answers
whenever they are offered to a voting question.

We used a split-sample design with the NORC survey described earlier to examine
whether the lack of a would-not-vote option biases the findings of a CV survey in the ways the
Panel suggested. This type of test, where one random sub-sample receives one treatment and
another random sub-sample receives a different treatment, is a standard procedure used by survey
researchers to determine whether variations in question wording or context affect responses
(Schuman and Presser, 1981; Turner and Martin, 1984). Professional interviewers from NORC
administered four versions of the EVOS instrument. Respondents were assigned randomly to the
four treatments. Here we compare two of these treatments: the standard version of the EVOS
instrument and a would-not-vote version. The standard version offered only the for/against
options; the would-not-vote version was identical to the standard version in every way except at
the willingness-to-pay questions where it explicitly offered a would-not-vote option in addition to
the for/against options. In both treatments, interviewers accepted "not sure" responses if the
respondent expressed this point of view.

This test yielded three main findings. First, the percent who took the would-not-vote

Sometimes called a "split-ballot” test.

> We used the EVOS instrument because it used a desigrinday ® the present survey
and was fully field-tested and ready to administer whereas the instrument for this study was still in
the development stage. The only modifications we made in the Alaska instrument were those
required by the tests.

This is the version we used earlier to compare with the original EVOS findings to test the need
for temporal averaging.
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option when offered was 9.3 percent. This is considerably lower than the average of about 25
percent expected by the NOAA Panel. An additional 8.4 percent in the would-not-vote version
said they were "not sure" how they would vote, which is close to the 6.7 percent who said they
were "not sure" in the standard version.

Second, when those respondents who chose the would-not-vote option were counted as
voting against the program (a conservative assignment), the two treatments resulted in virtually
identical voting patterns. One comparison, displayed in Table 4.2, shows that the proportion of
the respondents voting in favor of the program to protect Prince Wiliam Sound was nearly
identical regardless of whether or not the would-not-vote option was offered. It appears that
virtually all of those who take the would-not-vote option would otherwise have voted against the
program.

Third, to explore whether offering the would-not-vote option improved data quality by
eliminating respondents who lacked meaningful opinions, we assessed how well we could predict
respondents' choicesd., a votefor or a voteagains) using their attitudes and beliefs.g., how
effectively they felt the escort ship program prevented oil spills, how much thmporsed
programs to protect wilderness areas), demographic characteristics such as income, and
characteristics of the choice they were giverg( the amount of tax their household would have
to pay). If omitting the would-not-vote option led some respondents to selecfovaie vote
againstchoices in a haphazard manner, then voting decisions should be predicted less well by
these various factors than when the would-not-vote option is included. This turned out not to be
the case: the set of predictors explained the choices just as well when the would-not-vote option
was offered as when it was omitted. A complete discussion of this analysis is contained in

Appendix B.1.
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Table 4.2 Effects of Not Vote Option — Composite Aass Tax Amounts

Choice Standard Would Not
Version Vote Option
Offered
Tax =$10 (N=87) (N=82)
Vote For 67.8% 73.2%
Vote Against 32.2% 26.8%

X’=0.581; p=0.446

Tax = $30 (N=66) (N=87)
Vote For 56.1% 49.4%
Vote Against 43.9% 50.6%

x’=0.662; p=0.416

Tax = $60 (N=81) (N=73)
Vote For 49.4% 45.2%
Vote Against 50.6% 54.8%

x*=0.269; p=0.604

Tax =$120 (N=66) (N=80)
Vote For 33.3% 38.8%
Vote Against 66.7% 61.3%

x*=0.459; p=0.498

This result is inconsistent with the Panel's logic and consistent with an alternative position
that offering the would-not-vote option is undesirable because it encourages respondents who
would otherwise vote against the program to take an easy out and accept the would-not-vote
option. If our test had found that offering the would-not-vote option significantly lowered CV
willingness-to-pay values or improved the quality of the data we would have used that format in
this study. Because it did not, we concluded that there were no grounds for following the Panel's

recommendation in this particular case.
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8 5 Development of the Survey Instruments
§ 5.1 Introduction

The survey instrument for the main study was developed over 31 months, beginning in
August 1991 and ending in March 1994, when the final instrument was put into the field. During
this development period, the NOAA Panel released its report. While many of the considerations
posed by that report reflected our standard practice, by endorsing certain design options, the
report mandated serious consideration of several other issues. Chief among these was sensitivity
to scope for which we developed a second survey instrument, identical to the first except for the
injury description and other wording dependent on the injury description. We refer to the first
instrument as thbaseversion and to the second as skkepeversion. The final versions of these
two instruments were used to examine whether respondents' choices were sensitive to the size of
the injury. The discussion that follows focuses on the development of the base instrument, unless
otherwise specified.

As discussed in Chapter 4, the central portion of the survey instrument describes the
elements of the choice including the description of the object of choice and circumstances of the
choice. The mechanism by which each respondent was given the opportunity to state a choice
was a referendum where the respondent was asked tdorobe againsta programi(e., the
object of choice) to speed up the affected species' recovery from the described effects of DDT and

PCB's. Given the elements of choice described in the survey, respondents' decisions can be used

See Carsosat al, (1992).

The scope version (see Appendix A-2) also includes an extra question, C-23, that asks
respondents if they would consider the problem caused by the two chemicals to be more serious if
Bald Eagles and Peregrine Falcons were also affected.

See Chapter 3 for a discussion of the choice framework.
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to construct a measure of prospective interim lost use value (ILUV). Other questions preceding
and following the presentation of the choice questions ask about respondent attitudes, familiarity
with the chemicals and the deposit, understanding of the choice elements, and personal
characteristics. During the interview, show cards, maps, and diagrams are shown to respondents
to help convey the information presented verbally by the interviewers.

In this chapter, we discuss the development of the main study survey instruments with a
particular focus on the development of a credible description of the object of choice and
circumstances of the choice. Throughout this development process, we followed the basic

objectives outlined in section 4.3 of Chapter 4 and those discussed below.

8 5.2 Objectives of the Instrument Development

We conducted an extensive program of instrument development for this study. The first
stage involved exploratory work, primarily through focus groups. In the next stage, a first draft
of the questionnaire was continually revised while testing it in a series of cognitive interviews
followed by several small field pretests. During the third stage we conducted a series of pilot
surveys, as well as additional cognitive interviews and several more pretests. The draft instrument
was peer reviewed during this third stage by specialists in information design theory, resource
economics, psychology, and survey research. Throughout each stage of this process, we followed

established survey research practices to ensure the reliability of the final results. Later in our

Reproductions of the graphic sets can be found in Appendices A-1 (base) and A-2 (scope).
See Appendices A-1 and A-2 for copies of the base and scope survey instruments, respectively.

*® The reader is reminded that in this report we use the term "reliability" in the legal sense of

"dependable”, "trustworthy". This is similar to the term "validity" as it is used in the survey
research literaturee(g.,Mitchell and Carson, 1989).
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work, we conducted a similar development program for an instrument for the scope test.
In the development process we sought to have the instrument meet the following
objectives: the instrument should be

consistent with economic theory;
comprehensible to respondents;

focused on the set of defined injuries;

plausible in regard to the choice mechanism; and
perceived overall as neutral by the respondents.

aprwdPE

The first objective was to develop an instrument that was consistent with the economic
theory outlined in Chapter 3. Specifically, the instrument was designed to enable a monetary
measure of economic value to be constructed from a well-defined choice regarding the specified
set of natural resource injuries. Further, as Chapter 3 discussed, even though the ideal elements
of choice cannot always be implemented in practice, the formulation of these elements should
nonetheless mimic as closely as possible the condition appropriate to the compensation required
by the public to permit the temporal pattern of injuries.

The second objective is a basic survey research goal — that respondents from all
educational levels and varied life experiences comprehend the language, concepts, and questions
used in the survey.

The third objective was to have the respondents focus on only the defined set of injuries.
This objective required carefully describing the specific injuries and their recovery time in such a
way as to minimize the possibility that respondents would envision a more extensive or less
extensive set of injuries. The presentation of the injuries was guided by our findings during

instrument development. We used open-ended debriefing questions and follow-up questions to

As noted in Chapter 2, the set of injuries to be valued was provided by Trustees representatives
and the injuries as described in the final survey instruments were reviewed by the Trustees prior to
the fielding of the main study.
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monitor our success in meeting this goal. Follow-up questions were used to evaluate the
relationship between respondent choices and those instances when the respondent apparently
envisioned injuries which differed in some way from the set described in the instrument. As noted
above, we also tested whether respondents were sensitive to the size of the injury by administering
two versions of the instrument to split samples.

Our fourth objective was to design a plausible choice mechanism. Even if a respondent
understands the choice, he or she will not take it seriously if it is not plausible. To this end, we
used a referendum mechanism: each respondent was asked to make a decision as to whether he or
she would vote for or against a program that, if adopted, would cost his/her household a specified
amount in addition to what the household already pays for other public goods and household
expenses. A large number of other design decisions to enhance plausibility will be noted in this
and the following chapter. For example, describing the State as the sponsor helped enhance the
referendum'’s realism and the State's intent in conducting the survey was explained in such a way
that respondents would find it reasonable to be asked about how they would vote given the
particular set of injuries described to them.

Perceived neutrality was the fifth goal: respondents should not perceive the purpose of the
interview as the State's promotion of a particular choice. To this end, we took care to avoid bias
in the wording and the sequence of the material, and we encouraged respondents to consider a
number of reasons why they might not want to vote for the program.

In addition to the objectives discussed above, we followed a conservative strategy when
faced with instrument design choices where there was no apparent correct choice based on the

facts, theory, methodological considerations, or the recommendations of the NOAA Panel report.

See Section 5.7 for a description of seepeversion.
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In these cases, we chose the design alternative that, if it had any effect on the respondent, would
tend to_reduce the likelihood of a vdte the program.
§ 5.3 Instrument Design — Stage 1

The design work for the survey began in August of 1991 with a series of five focus
groups in different locations throughout California. The location and dates of these five groups
are listed in Table 5.1. The focus group sites were used to recruit participants from several

different areas in Los Angeles, San Diego, and San Jose.

Table 5.1 Stage 1 Focus Groups

Focus Group Location in CA Date Conducted
1 Burbank/San August 6,1991
Fernando Valley
2 Torrance August 7,1991
3 San Diego August 19991
4 San Jose August 20991
5 Torrance August 21,1991

Focus groups are group discussions, lasting, in our case, about two hours in length. The
group discusses topics introduced by a moderator who leads the discussion (Greenbaum, 1993).
The goal of the discussion is to obtain information from the participants. Focus groups have often

been used to learn about how people think about commercial products or political candidates.

Focus groups were just one of several techniques used during instrument development.

We conducted an additional set of nine focus groups in 1993 (see Table 5.7) during the design of
the scope instrument.

The two Torrance groups were recruited from different areas, one south of the facility and the
other north.
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They are also used to improve survey design. Although those who choose to participate in focus
groups are not a random sample of the public, information learned from the groups can be
checked later in the instrument development process by conducting pretest and pilot interviews in
the field.

In the case of designing contingent valuation questionnaires, focus groups offer the
opportunity in the early stages of design to explore participants' beliefs, attitudes, and knowledge
about the survey's subject matter, and to obtain the participants' reactions to possible scenario
elements (Desvousges, Smith, Brown, and Pate, 1984). For this study we wanted to learn what
knowledge respondents might have about the particular chemical deposit and its effect; what
beliefs they held that might affect their responses; and how plausible they found possible elements
of the choice we could use in the questionnaire.

The focus groups for this study were conducted in facilities designed for focus group
research. For example, all of the facilities had an observation room where researchers could
discreetly observe the discussion through a one-way mirror. Eight to 12 participants were
randomly recruited by the focus group facility staff either from their own databases or randomly
from local telephone directories. For their time, the participants were paid the standard fee
recommended by the facility .

We provided the recruiters with a screening questionnaire to recruit people in certain age,
education, and sex categories and to filter out any persons who had previously taken part in any
focus group. We typically used quotas to ensure that the group included a balanced number of
men and women, a range of ages, and a range of educational attainments. To reduce the chance
that those who agreed to participate were especially interested in the discussion topic, the

screener described the purpose of the group in general terms: "On (date), we are holding a group
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discussion to gather area resident opinions on a current state public issue."

So that we could learn the participants' pre-existing views about the subject matter of the
survey, the specific subject matter—the DDT/PCB deposit and its effects—was only revealed,
later in the session, after an initial discussion. The conversations were tape-recorded, and the
audio tapes were transcribed for further analysis.

Most focus group participants had heard of DDT and some of PCB's; most had not heard
of the particular DDT/PCB deposit being discussed. The wildlife injuries were plausible to many,
as was the concept of bio-magnification up the food chain. There was a rather widespread
knowledge that DDT causes eggshell thinning. The idea of a program to cover the contaminated
sediment showed promise of being plausible, but various concerns were raised that would have to
be addressed in the survey instrument, such as a fear that it would stir up the sediment, a concern
that it would not be effective, distrust of the State's ability to carry it out, and a desire to know
whether something like this had been done elsewhere. Some participants made comments
indicating that they would not be willing to pay for this for a variety of reasons, including a belief
that taxes were too high already and that the affected species would eventually recover naturally.
Hearing about the effects of DDT and PCB's in fish raised concerns in some participants' minds

that the chemicals posed a health threat to humans.

§ 5.4 Key Design Issues

The focus groups helped us to assess the instrument design we had in mind, what
information was important to present during the interview, and which potential sources of
misunderstanding required addressing in the instrument’'s wording to avoid biasing the findings.

On the basis of this information and decisions about a number of important design issues, the
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initial draft of the survey instrument was developed. These design issues involved the specific
choice mechanism, the elicitation method, the nature of the payment vehicle, the number of years
over which payments would be collected, the sequence in which the choice elements were
presented, whether to offer respondents a specific "not vote" alternative in asking the willingness-
to-pay question, whether to present the damages as part of a sequence with other goods, the
choice of substitutes, quantity of information presented, and visual aids. These decisions were
subjected to peer review at several points during the design process. A brief discussion of these
decisions follows.

Choice mechanism. We framed the choice for the respondent as a referendum voting

decision where the respondent was asked to state how he or she would vote on a well-defined
object of choice at a specified tax amount. In a national contingent valuation survey (&arson
al.,, 1992) and in the present study, we have found most respondents easily comprehend a
referendum vote decision and take this type of voting question seriously. Voting on ballot
propositions concerning government policies has a long history in American politics. In California
propositions are frequently placed on the ballot at the state and local level in California. Political
mechanisms of this kind have desirable theoretical attributes that CV surveys are well suited to
realize since they are able to provide key information about the good and its provision in a
controlled setting that optimizes respondent attention and comprehension. The referendum model
has been widely adopted by CV practitioners and, as noted in Chapter 4, was endorsed by the

NOAA Panel (Arrowet al, 1993; p. 4608).

°" Some design decisions were made at later stages in the instrument development process.
The decisions discussed here all pertain to the final instrument.

*8 See Mitchell and Carson (1989; pp. 94-97) for a discussion of the relationship between a
CV referendum and actual referenda on this point.
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Elicitation method. We used a binary, discrete-choice elicitation question which states a

tax amount and then offers respondents the choice to vote for or against the program. This type
of question is easier for respondents to answer than an open-ended question that asks them for the
exact amount they are willing to pay for the program,(object of choice). Furthermore, people
usually make decisions for most goods they purchase in this take-it-or-leave-it manner. The
referendum context generally provides respondents with an incentive tdovatehey would
rather implement the program and pay the amount specified and t@agatestif they would
rather not pay the amount specified.

A second, binary discrete-choice question followed the first. Those who initially voted
againstwere asked to make a decision about a lower amount, and those who initiallforoted
were asked to make a decision about a higher amount.

Payment vehicle. The payment vehicle specifies how the respondent would pay for the

object of choice. The link between the payment vehicle and the object must be plausible and
credible, and it should bring the relevant budget constraint to mind. We chose our payment
vehicle—an additional amount on the respondent’'s next year's state income tax—because that is
the way Californians pay for many public services provided by the State including those they vote
to tax themselves for in actual state referenda. Respondents were told that the survey was being
conducted for the State; our preliminary work found that most resporatsmgpted this way of

paying for the program. Furthermore, this payment vehicle has the additional attribute of strongly

invoking a budget constraint, as our design work indicated that many Californians were reluctant

*® The NOAA Panel preferred this format to the open-ended alternative (Arrow, p. 4612).

See sections 4.3 and 4.5.1 of Chapter 4 and the NOAA Panel Report (Arrow, p. 4609).
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to increase their income taxes.

Length of payment. A single, lump-sum payment was used in this study because the

accelerated recovery program would take place in a single year and respondents pay income taxes
on a yearly basis. This is a conservative strategy, as it forces respondents to confront the financial
implications of their decision without having the option of paying the amount in installments over
the course of several years.

For or against elicitation gquestion. Our instrument uses a standard format for CV

referendum questions where respondents are offered two voting oftipies:against Those
who volunteered that they were "not sure" were recorded as such. The answers of respondents
who would not vote were recorded by the interviewer (who was instructed to accept such
answers as valid without further probing).

Tax amounts. We used five different initial tax amounts : $10, $25, $80, $140, and $215.
The corresponding lower, second tax amounts asked of those whoagaiedt at the first
amount were: $5, $10, $45, $80, and $140, respectively. For those whdom#tdhe first
amount, the second amounts asked about were: $25, $45, $140, $215, and $360, respectively.
We chose the tax amounts to help increase the precision of the estimate of mean willingness to
pay from the responses to the base survey instrument and to provide reasonable statistical power
in testing whether there is a difference between the wilingness to pay distributions for the base
and scope versions of the survey instrument.

Description of substitutes. People typically have a range of natural resources that they can

Coincidentally, the survey went into the field approximately five weeks prior to the due date for
California State income tax returns.

See Chapter 4 for a discussion of an split-sample test we conducted using a contingent valuation
survey similar to this one to measure the effects of offering an expulicsibteoption.
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enjoy, so that if one is not available they can use another substitute resource. To be valid, a CV
scenario should describe the resource to be valued in the context of relevant substitutes. In our
instrument, we presented information about a number of potential substitutes which are listed here
and described in the next chapter. These substitutes and their analogue in our scenario included:
(1) various other social problems that respondents might want to spend more tax money to solve
(i.e, actions that are alternatives to addressing the problems caused by the DDT/PCB deposit), (2)
uninjured members of the same fish species currently living elsewhere off the South Coast, and (3)
uninjured members of the same fish and bird (latter in base only) species living elsewhere in
California and the U.S. We also reminded respondents that members of other species of fish and
birds live off the South Coast.

In the base instrument, substitutes would be needed only for an interim period until, as a
result of natural processes, the four species completely recover in fifty years. In the scope
version, the recovery time for the two fish was described as fifteen years. The credibility of these
predictions was reinforced by mention of the recovery of other local species. The base version
also described the increases in the numbers of the two bird species everywhere else in the United
States. Respondents who received the base instrument were also told that consideration was
being given to reclassifying the Bald Eagle and Peregrine Falcon from endangered to threatened in
some parts of the country, including California. Finally, respondents were forcefully reminded
just before the voting questions that some of the affected species are common elsewhere and that
they all will recover on their own in fifty years.

Quantity of information. The information provided was chosen to convey the key

elements of the choice (such as the information our development work showed was necessary to

See Chapter 4 and Arrow (p. 4605).

91



Natural Resource nomoge Assessment, Inc. Chapter 5

avoid possible misconceptions on the part of the respondent), and the amount presented was as
much as we believed could be presented without harming the quality of the interview. In order to
avoid overload and respondent fatigue, we paced the flow of information and used visual aids and
guestions to maintain respondent interest.

Visual displays. In-person interviews commonly use show cards to provide respondents

with a visual representation of some of the material which the interviewer presents verbally. In

the main study instrument, we used show cards to display lengthy lists of answer categories for
closed-ended rating scale questions and to display line drawings and tables to illustrate various
features of the information provided. We also used larger drawings in a separate booklet of maps
and diagrams for the same purpose. In order to evaluate their ability to effectively communicate
information without bias, we pretested these materials and subjected them to peer review at

several points during the instrument development process.

§ 5.5 Instrument Design — Stage 2

In March, 1992, we began to test a draft instrument in one-on-one interviews using
cognitive interviewing techniques (Jobe and Mingay, 1989). Our aims were to see whether the
spoken text flowed smoothly when administered and whether the respondents understood the
wording and the visual aids and regarded the choice they were asked to make as credible.

After further refining the survey instrument, a small number of professional interviewers

% Respondents were paid to come to an interview room provided by market research firms in
various locations throughout California. We continued to conduct occasional cognitive
interviews to assess new drafts at various points throughout the rest of the study, particularly
between Pilots Il and I

®> The cognitive techniques that proved to be the most useful were the retrospective think-
aloud and probing techniques.
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administered it under field conditions: face-to-face in the homes of respondents who were not
paid to take the interview. The survey firm contracted to conduct the surveying for this study was
Westat, Inc., a firm headquartered in Rali&yvMaryland. As shown in Table 5.2, this took place

in two pretests during May and June of 1992. We debriefed the interviewers after each pretest
and revised the instrument on the basis of their comments as well as on the responses of the
pretest respondents to the survey questions.

Table 5.2 Pretests of the Base Questionnaire

Pretest Field Period Sample Size
1 May 16-21, 1992 57
2 June 5-14, 1992 48

The basic framework of the interview, such as the way we described the injuries and the
program to accelerate recovery, showed sufficient promise to justify moving to the pilot testing

stage.

Westat, one of the nation's largest survey research firms, has extensive experience conducting
large in-person surveys for federal and state agencies. See Appendix C-1 for a copy of Westat's
brochure.
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§ 5.6 Instrument Design — Stage 3

Throughout the instrument development process, we worked to simplify the language and
presentation to minimize the instrument's cognitive burden. During the stage 3 period, the survey
instrument underwent many revisions as we conducted a series of pilot tests. The wording was
improved. Information was added to prevent the repetition of the mis-impressions of prior
respondents. The sequence of material was altered so that the material flowed naturally and held
the respondent's interest.

We also performed several other important tasks during this stage: (1) we revised the
instrument three times to accommodate changes in the number of the species survey respondents
were asked to consider in the object of choice, (2) we conducted several split-sample tests to
examine the effects of possible design features, and (3) we considered the implications of the
NOAA Panel's recommendations on contingent valuation which became available after Pilot Il. In
particular, two issues discussed by the NOAA Panel resulted in the addition of another
development stream to the questionnaire development process during this stage. This second
development stream, roughly contemporaneous with Pilot Ill, examined interviewer influence on

respondent answers and the effect of a would-not-vote option.

8§ 5.6.1 Pilot Surveys

Beginning in July 1992, four pilot surveys were conducted over a period of 16 months.
Pilot surveys usually differ from pretests in that they use more formal sampling techniques and
larger samples. A larger number of interviewers are involved and the longer field period makes it
possible to reach a greater diversity of respondents. As a result, pilot surveys provide a more

detailed basis for evaluating how well the interview works in the field. Although the pilot

94



Natural Resource nomoge Assessment, Inc. Chapter 5

sampling procedures are adequate for instrument development purposes, they are less rigorous

than those used in the final survey.

8 5.6.2 Sampling and Administration for Pilots

Table 5.3 presents basic information about each pilot. The samples were designed to
represent the non-institutionalized population of California age 18 years and over. Westat's
trained listers canvassed and listed the dwelling units in 75 locations (segments) in ten randomly
selected Primary Sampling Units (PSU's). From these listings, a specified number of dwelling
units were randomly selected and fielded for each pilot. With the exception of Pilot I, the
interviewers conducted a screener interview to select one respondent for the interview. The
selection of the respondent was made from all individuals in the household who met the eligibility
requirements: age 18 or older and owning, renting, or contributing toward the rent or mortgage
of the home. In general, no attempt was made to convert refusals, and only a limited number of

callbacks were made.

Table 5.3 Pilot Studies |, II, Il and IV
Pilot Field Period Sampl No. of W-1 Design | Special Features
Size species Amounts

The final survey was based on a more rigorous design, extensive call backs, and a refusal
conversion program which led to a much higher response rate. See Chapter 7 for more on
sampling for the final survey.

®2 These were: San Diego, San Bernadino/Riverside, Los Angeles City, Los Angeles County,
Orange, Kern, Greater Sacramento area, San Francisco Bay area, Sonoma, and Del
Norte/Humboldt.

A formal screener was not used in the first pilot; rather, at each selectiéagduvet, the
interviewers were instructed to use a statement provided on the cover of the survey questionnaire
to identify eligible respondents.
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Pilot Field Period Samplg No. of W-1 Design | Special Features
Size species Amounts
7/92 332 6 $10, $45, | First full field test of the dhft
$80, $215 | instrument.
I 8/92 to 9/92 460 6 $10, $45, | Split-sample design
$80, $215 | comparing: a) 50 versus 150
year natural recovery period
and b) two alternative
placements of airgyle
debriefing question.
Il 7/93 to 8/93 324 5 $10, $45, | Response rate test with split-
$80, $215 | samples targeted for low and
high response rates.
\Y, 10/93 to 11/93 473 5 $10, $25,| Reversed the order in which
$45, $80, the natural recovery and
$215 speed-up program had
previously been presented,
with natural recovery option
presented second.

Westat conducted the data collection for each pilot using standard procedures. The
interviewers attended a two-day training conducted by Westat personnel. The interviewers and
the other field staff were not informed of the survey's intended use in litigation. The survey was
represented as a study the State of California was conducting to learn how California citizens felt
about increasing their taxes to pay for the accelerated recovery program. It was emphasized to
the interviewers that there were no right or wrong answers to the voting (or any other) questions
and that the goal of the study was to find out what people really felt about the topic.

For each pilot study, after the field administration of the survey was completed, Westat

assembled a representative selection of about ten interviewers for a one-day debriefing session

There is reason to believe that response rates are higher for government sponsored surveys.
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conducted by a senior Westat administrator and observed by Robert Mitchell and/or Stanley
Presser. During these sessions, the interviewers were encouraged to report what sections of the
survey worked well, what sections needed improvement, and any suggestions they had for

wording and other types of presentational improvements.

§5.6.3 Pilot |

Pilot | was the first full field test of the base instrument. The debriefed interviewers
reported that the scenario and the graphics held most respondents' interest, and respondents
seemed to take the choice seriously. The interviewers identified problems with the wording at
various points, including the first sequence of questions in Section B, which asked respondents to
reveal what they had in mind about certain topics when they voted. The interviewers made
numerous suggestions for improving the wording which yielded subsequent changes. In this and
the following pilots and pretests, we also gained insight into how well the questionnaire was
working by reviewing the answers to the open-ended questions and spontaneous comments; in
both cases, interviewers were instructed to record them word-for-word as closely as possible
throughout the questionnaire. Finally, the analysis of the data from the closed-ended questions
was considered during revisions.

Among the changes incorporated in the Pilot Il version were the addition of a prologue
that, to encourage respondents to make their own judgments, presented the interview as a
common practice of the State to discover public sentiment on various programs the State might
conduct; a statement that the affected bird species do not migrate (which addressed the belief held
by some that birds elsewhere might be helped by the program); a similar statement about the fish;

information that the population of sea lions had increased greatly during the last 15 years (to
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underscore the fact that they are not an endangered species); and a complete revision of the first
eight questions in Section B.

In addition to implementing the wording changes listed above, we made a number of
changes in the show cards. For example, we dropped as redundant a show-card we used in Pilot |
that summarized information about the birds' reproductive success (Card D) and, in an attempt to
improve communication in other parts of the instrument, we added show cards that listed all the
species affected by the deposit (Card G1) and the reasons why the respondent might want to vote
against the program (Card G2). The two maps showing the past sediment buildup and the natural
recovery option were redesigned to identify the contaminated sediment layer better and to convey
in a clearer fashion the progressive increase in sediment depth over the fifty-year natural recovery

period.

8 5.6.4 Pilot I

Pilot 1l evaluated the changes made to the instrument as a result of Pilot | and two special
issues. The first concerned the length of the natural recovery period. Because there was
uncertainty about the length of the recovery period, two different treatments were fielded in this
pilot to explore what effects changing the recovery period would have on the scenario's
plausibility. The scenario for one sub-sample used a fifty year recovery period; a comparable sub-
sample used the same scenario except that the recovery period was 150 years. From the
interviewer debriefings and an examination of the verbatims and responses to relevant questions,
we found, overall, that respondents accepted the longer time period as credible. We concluded
that we could, if necessary, lengthen the time period should such a change be needed.

Comparing the W-1 response for the 50 and 150 year treatments using a probit equation

98



Natural Resource nomoge Assessment, Inc. Chapter 5

where the slope parameter on the log of the W-1 amount is allowed to vary by treatment, we
found an insignificant but suggestive differences (p=0.121), using a one-sided asymptotic t-test
between the two treatments. Dropping the respondents who did not pay California taxes (an issue
discussed at some length in Chapter 9), we find that the null hypothesis of no difference between
the two treatments would be rejected at p=0.058. Clingydor those who thought the issue of
chemical contamination in question A-1d was "extremely important” or "very important” and
letting the coefficient on the A-1d dummy variable vary with the treatment allows one to reject the
equivalence of the slope parameters on the log of the W1AMT at p=0.016 for the full sample and
at p=0.007 after dropping the respondents who did not pay California taxes.

The second issue we evaluated with a split-sample design explored the effects of the
placement of the open-ended, follow-up question asked of respondents who favotie
program. The question asked what the program would do that made them willing to pay for it.
One sub-sample received placement 1 which put this question between the first voting question
and the second voting question. Another sub-sample received placement 2 in which the follow-up
question was asked after the respondent had answered both the first and the second voting
guestions. At issue was whether the immediate proximity of the follow-up question to the first
vote question in placement 1 would reveal different insights into the respondents' valuations than
placement 2. We were also interested in whether placement 1 would affect respondents' answers
to the second voting question in some systematic way, such as by making them more self-

conscious about their WTP responses.

A-1d is a key preference question asked in the survey before any aspect of the injuries or the
accelerated recovery program is described. As a result, the response to it would not be influenced
by which treatment the respondent received.

% See question W-6 in the main study survey instrument, Appendix A-1.
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We assessed the effect of placement 1 on the answers to the open-ended, follow-up
qguestion by comparing them for the two sub-samples and found no difference. As for the effect
of placement 1 on the follow-up question, we found no statistically significant differences
(p=0.752) in the percentage of people who voted for or against the program in the two
placements. However, when Westat debriefed the Pilot Il interviewers, some reported that they
found the immediate "why" follow-up question interfered with the flow of the interview: the
follow-up question did not seem to follow the initial question as naturally in placement 1 as it did
in placement 2.

These findings led us: (1) to ask the "why" follow-up question after the respondent had
answered both WTP questions (placement 2) since the alternative offered no advantage and posed
some disadvantages, and (2) to encourage interviewers in the main survey to carefully record any

spontaneous comments respondents made when they answered the WTP questions.
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8 5.6.5 Pilot 1l

The third pilot was the first full field test after the Trustees directed that we drop the
Brown Pelican from the list of affected species and value the recovery of five species (two fish,
two birds, and one mammal). Other changes made to the instrument as a result of Pilot Il were:
1) reworded questions A-1 and A-2 to make them easier for respondents to understand, 2) added
language to clarify that the fish are only affected in one area, 3) clarification of the meaning of
"sediment”, 4) reassurance that the program would not stir up the existing sediment during the
process of covering it, 5) clarification of the timing of the two options, and 6) a reworded B-6 to
avoid having respondents think the question referred to the interviewer rather than the interview.
We modified the scenario introduction further to enhance accalitgtaély telling respondents
that they would be asked later in the interview to explain why they felt the way they did about the
program. We also simplified the question sequence about the Channel Islands, simplified the
description of how DDT and PCB's affect wildlife and further modified questions B-1 through B-
3. Finally, the show cards underwent changes designed to better communicate both the

endangered and the non-endangered character of the five species.

8§ 5.6.6 The Ballot-Box and No-Vote Option Study

At the same time that we were designing and implementing Pilot 11, we were examining in
a separate development stream whether two issues raised in the NOAA Panel Report should be
implemented in the main survey we were designing for this study. One of these issues, described

in Chapter 4, was whether CV surveys should offer, in addition téothendagainstoptions in

Studies show (see Krosnick, 1991, for a review) that respondents are most likely to put more
effort into their responses when they believe they will be detduntable for justifying their
answers.
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the voting questions, a would-not-vote option. The second issue was whether secret balloting
should be used to avoid interviewer influence.

The results of development work on the would-not-vote option were presented in Chapter
4; the Panel's recommendation that CV surveys include this option was one of the few
recommendations we did not implement. The findings of the ballot box survey we conducted to
test for interviewer effects was deferred to the present chapter because of the Panels
recommendation that major CV studies should assess interviewer effects.

Because of prior camitments on the part of Westat and the need for quick resolution of
this issue at a time when the instrument for this study was still in development, we chose to
resolve these issues by conducting the appropriate surveys with a fully developed instrument
whose design was comparable to that used in this study and that could be administered to a non-
California sample by the National Opinion Research Center (NORC) of the University of Chicago.
This instrument was the Exxon Valdez Oil Spill (EVOS) damage assessment survey. As
described in Chapter 4, the use of the EVOS survey instrument provided an additional benefit:
confirming the temporal stability of CV natural resource damage estimates obtained from this type

of CV survey.

§ 5.6.6.1 Design and Implementation of the Surveys
Four new versions of the EVOS instrument were created to test how the would-not-vote
and secret ballot procedures affect the WTP amounts and data quality in a CV survey that closely

resembles the one used in this study.

See Carsosat al, (1992) for a complete description of the study.

A full description of these may be found in NRDA (1994).
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Version | represented the standard version of the EVOS instrument and is virtually
identical to the instrument used in the original Exxon Valdez study (Catsdn1992).

Version II, the_ballot box version, was identical to the standard version except that it
offered respondents the opportunity to vote in secret. After administering the elicitation question
at the first (and only in this version) voting question, the interviewer was instructed to hand the
respondent a paper ballot with the text of the question written on it and places for the respondent
to mark his or her choices. In this version the choices were the same as Version | — for or
against. After voting, the respondent was instructed to seal the ballot in an envelope provided by
the interviewer, and then to place the sealed ballot in a wooden, locked, ballot box. The paper
ballot was coded so it could be matched with the correct questionnaire at NORC's headquarters.

Version lll, the_would-not-vote version, was identical to version | except that an explicit

would-not-vote option was added to the for/against categories.

Version 1V, the ballot box/would-not-vote version, included both the novel features of

versions Il and Ill. Otherwise, it is identical to the standard version.

Within each treatment, four cost forms were used.illégrated in Table 5.4each cost
form used a different set of dollar amounts as the cost of the prevention program. When the first
WTP question was asked, depending upon the cost form of the questionnaire (A, B, C, or D), the
respondent was told the cost was $10, $30, $60, or $120 dollars, respectively. If the respondent
votedfor the program, the second voting question was asked with a higher amount than in A-15,
either $30, $60, $120, or $250, which amount depending on the cost form. If the respondent

voted againstthe program, the second voting question was A-17 which incorporated a lower

The results from these surveys, also reported in Chapter 4, draw on comparisons between the
standard version | and the ballot box and would-not-vote versions Il and Ill. Appendix B.1
discusses the version 1V results.
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amount than in A-15, either $5, $10, $30, or $60, which amount depending on the cost form.
Since the two ballot-box versions did not use a second voting question, the cost forms of

guestionnaire versions Il and IV used only a single dollar amount and not a second amount, lower

or higher.
Table 5.4 Tax Amounts for the Voting Questions
A B C D
A-15 (Versions |, 11 ]1I, IV) $10 $30 $60 $120
A-16 (Versions 1JI1) $30 $60 $120 $250
A-17 (Versions 1JI1) $5 $10 $30 $60

As noted earlier, the National Opinion Research Center (NORC) administered this survey.
None of the NORC field personnel who worked on this study were told that this study might be
used in litigation. During the field period, only a few higher-level staff in NORC's Chicago office
knew of the intended use of this study.

We conducted two pretests of selected versions. In the first pretest, 64 interviews were
conducted in the field with questionnaire versions Il and IV. After modifications, version Il was
pretested a second time in 26 interviews.

The field work for the main survey used a probability sample of adults chosen from 34

counties throughout the United States. This main sample was designed according to standard

A report on the methods used in this study is contained in NORC (1993).

This study was entitled the National Issues Study; and in dealing with NORC personnel, we
referred to this effort by that name.

For a more extensive description of the sampling, see NORC (1993).
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procedures although, due to time constraints, the selection of PSU's was determined by the
availability of sample and sufficiently experienced field personnel. The 28 interviewers who
worked on the study were trained in Arlington, Illinois on May 234883. The interviews for

the study were conducted over an eight-week period from May 26 to July 17, 1993. A total of

1182 interviews were conducted for an overall response rate of 73 percent.

8§ 5.6.6.2 Pretesting for Interviewer Effects

The issue raised by the Panel was whether the presence of the interviewer in a CV survey
such as the one used in this study might lead some respondents to feel pressured to vote in a
socially desirable way. The Panel felt this might happen in CV surveys about natural resource
damages because protecting the environment "is widely viewed as something positive" (Arrow p.
4611). In order to assess this poilthe Panel recommended that major CV studies conduct
split-sample tests using a secret ballot to test for this type of interviewer effect.

We used the same split-sample methodology for this survey as described in Chapter 4 for
the would-not-vote study. In what follows, we present the comparison of the standard version,

guestionnaire version | (N=300), with the ballot box version, questionnaire version Il (N=271). A

The response rate is calculated as 1182 completions divided by 1610 eligibteydwés. Of
the 1841 households in the original sample, 159 were vacant, 56 were tiogdvnis, and 16
were non-English speaking households.

On the other hand, increasing someone's taxes for any purpose would be widely viewed as
something negative.

% Chapter 4 presents the rationale for using the Exxon Valdez survey for this test and
describes the procedures used to conduct these tests.

See Appendix B.1 for a discussion of the version which contained both the ballot box and the
would-not-vote options.
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comparison of the answers to the first willingness-to-pay question (the ballot box procedure made
it impossible to ask the follow-up, willingness-to-pay question) shows that the overall percentage
voting for in the standard version is 52.7 percent versus 50.6 percent in the ballot box version.
This difference is not statistically significant (p=0.56).

Table 5.5 compares the answers to the first wilingness-to-pay question given by
respondents in the base and ballot box treatments for each of the four dollar amounts used in the
study. None of the four comparisons shows a statistically significant difference and, for the three
higher amounts, the two versions have virtually identical percentages of respondents voting for
the program to protect Prince William Sound from a future oil spill. These findiggest that
carefully designed CV surveys using a format and method of administration similar to the present

survey and conducted by well-trained professional interviewers can avoid social desirability bias.

Table 5.5 Comparison of Votes at Different Tax Amounts
for the Standard and Ballot Box Versions

CHOICE STANDARD BAL
LOT
BO
X
Tax = $10 (N=87) (N=
For 67.8% 74)
Against 32.2% 56.8
%
43.2

%
X’=2.092; p=0.148

Tax = $30 (N=66) (N=69)
For 56.1% 56.5%
Against 43.9% 43.5%

x*=0.003; p=0.957

Tax = $60 (N=81) [N=
For 49.4% 65]
Against 50.6% 50.8

106



Natural Resource nomoge Assessment, Inc. Chapter 5

%
49.2
%
x*=0.028; p=0.868
Tax = $120 (N=66) (N=
For 33.3% 63)
Against 66.7% 34.9
%
65.1
%
x*=0.036; p=0.849

We decided to use the standard version in this study because it offers important
methodological advantages over the ballot box format and has no disadvantage. First, the
standard version permits the use of the follow-up, wilingness-to-pay questions which provide
more valuation information. Second, the standard version makes it possible to follow the Panel's
recommendation that, after they vote, respondents should be asked questions about why they
voted the way they did. This recommendation cannot be implemented if a secret ballot is used
(Arrow, pp. 4609, 4613). Third, use of a ballot box would have made it difficult to offer
respondents the chance to reconsider their vote at a later point in the interview on the basis of

further reflection, a factor we find to be important.
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8 5.6.7 Testing for Dichotomous Choice Response Order Effects

Prior to fielding Pilot IV, we also conducted a set of four split sample tests to explore
whether the order of the dichotomous choices in the voting questions which followed the
conventional practice of placing the vdte before the votagainst(i.e., "would you vote for the
program ... or would you vote against it?") might bias responses toward fartingfhree out of
the four tests showed that the order of the response categories did not affect how people voted.
The marginally significant difference in the fourth treatment indicated that using the
unconventional against—for order slightly increased the percent of people who would vote for the
program. We concluded that continuing our use of the conventional for-against order was the

conservative choice for our survey.

§5.6.8 Pilot IV

The survey instrument used in Pilot 1ll was modified into the instrument used in Pilot V.
In addition to what we learned from Pilot Ill, the changes in Pilot IV reflected the other
development efforts described above. The NORC study clarified that it would not be necessary to
modify our instrument to offer would-not-vote or secret ballot options or to change the order of
the voting options. Our parallel work on the scope instrument, which we discuss in the next
section, required us to modify the base instrument to maintain comparability with the scope
version. We also conducted several small pretests of the base instrument prior to fielding Pilot 1V
(see Table 5.6, pretests 1-4) which helped us to make a preliminary assessment of some of the
wording changes.

Among the Pilot 1V's wording changes were those influenced by developmentscbipe

See Appendix B-2 for a description of these tests.
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instrument; an emphasis on the fact that only the five species are injured, and that there are no
effects on human health. Greater emphasis was also placed on describing the survey as part of an
ongoing effort on the part of the State to learn what people think about new programs. In the
scope instrument, this was needed to help legitimate for some respondents why the State was
concerned about two fish species.

According to the Pilot Il interviewers, some respondents complained that the reasons
listed just prior to the voting questions as to why they might want to vote for or against the
program seemed out of balance because only one réasaomas given versus four reasons
"against". In order to modify this appearance of imbalance, we reworded the reasons "for" and
the shift to the reasons "against,” and we reduced the number of reasons to vote against to three
in the Pilot 1V instrument by integrating the first two into a single reason.

The show cards for Pilot IV used a new drawing of the falcon designed to better
differentiate it from the pigeon some interviewers felt it resembled, and we connected the pictures
to the names of the species on the card that showed their endangered status (Card F).

We adjusted the order in which some material was presented to prevent the possibility of a
non-conservative bias. Specifically, we reversed the order in which we presented the two action

options: in order to be conservative, we presented the accelerated recovery program first and the

Recent research indicates that when a researcher gives people information about two options and
asks people to choose between them, the order in which the information is presented may, in
some instances, influence choices (Krosnick, Li, and Lehman, 1990). For example, in typical,
everyday conversations, people tend to provide less important, background information first, and
the more important, foreground information second. Respondents might presume that the
interviewer is following such conversational conventions and is providing the information he or
she believes is more important after providing the less important information. To the extent that
this occurs in this survey, it would lead respondents to make decisions placing greater weight or
importance on the information provided later. Thus, respondents might be biased toward
endorsing whichever option was described last.
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let-nature-take-its-course option last.

We also adjusted the order in which we presented some rating scale categories. With
regard to rating scale questions, people are inclined to select alternatives presented early over
those presented later (Carp, 1974). Consequently, as a conservative measure, we reordered all of
our visually presented rating scale items by listing first the response alternatives that expressed
negative attitudes toward programs designed to protect the envirormgntjjestions A-1 and
A-2). A fifth design point, $25, was also introduced between $10 and $45. This was done to
help determine whether $25 or $45 was likely to be more useful in comparing responses from the

base and scope versions of the survey.

§ 5.6.9 Additional Base Pretests

We conducted four small pretests of base versions during the six months prior to fielding
the final study. Because we were also conducting pretests of the scope version at the same time,
the base pretests were not consecutive, as shown in Table 5.6. Pretests 2 and 4 were conducted
prior to Pilot 1V, and helped with the design of that pilot. Pretests 7 and 8 occurred later in the
design process and pretested, respectively, changes we needed to make in base to ensure
comparability with scope and changes associated with the reduction in the number of species from
five to four.

The sampling frame for the base pretests consisted of between 6 and 8 PSU's. Because
these pretests were to give us quick field tests of our ongoing revisions, no attempt was made to
convert refusals, and the interviewers made few, if any, call backs. Table 5.6 describes each of

these pretests and the role it played in our instrument development for this study.
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Table 5.6 Additional Base Instrument Pretests

Pr Field Role of the Pretest
etest Period Sample
(1993-
94) Size
2 8/14 to After Pilot Ill, we changed the instrument in a number f
8/22 44 ways, including the sequence of the programs. This was

the first of two pretests wenducted to see if further
changes were needed before conducting Pilot IV.

4 9/4 to Second Pilot IV pretest. Among other things, it checked
9/15 57 the feasibility of asking a follow-up revision question i
the W sequence of questions (Question W-7).
7 11/17 Introduction of new language, from a scopaft
to 11/23 49 intended to better communicate where the species arg

harmed, that humans are not harmed, and the nature [pf
the substitutes.

8 1/13 to First use of instrument after dropping sea lions from the
1/27 116 set of species affected by the deposit. Also tested
revisions in graphics such &ard F.

8 5.7 Development of the Scope Instrument

We followed the NOAA Panel's recommendation to examine responsiveness to scope by
conducting a split-sample test in the main study. One sub-sample's choices for the injuries
described in the base instrument (two fish and two bird species with a 50 year natural recovery
period) was compared with another sub-sample's choices for the reduced set of injuries (two fish
species with a 15 year natural recovery period) presented in a scope instrument.

There are at least three reasons why we compared the base injury scenario with a smaller
rather than a larger injury scenario in this study. First, it appeared that evaluating a larger set of
injuries would be more complicated and would require more time and higher cost. Second,

because the degree to which the injury can be redudedtéd by no injuries, a smaller injury
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scenario is likely to be a more credible demonstration of sensitivity to scope. Finally, a larger

injury would have raised an ethical issue. Respondents tend to regard information they receive
during a government-sponsored interview as authoritative. Describing a larger injury would have

run the risk of unnecessarily alarming citizens about the state of the environment.

The reduced set of injuries we decided upon for the scope version was the two fish
component of the base set of injuries with a natural recovery period of fifteen years. Alternative
configurations of species would have faced plaliigitproblems. BEecause some respondents
were aware of the two birds' place in the local ecosystem, it would have been hard to include just
one of them in the reduced injuries. A single fish species injury would have seemed implausible to
some respondents.

In this section we describe how we modified the base instrument to create the scope
instrument. The primary modification involved the section of the questionnaire that described the
injuries. It was also necessary to modify some other sections because we found in the focus
groups and pretests that some respondents considered the reduced set of injuries improbably small
for the State to be concerned about them. To the extent that respondents held this view, they
tended to imagine that the program might do more than just speed up the recovery of the two fish
species. As noted above, the changes we made to develop a plausible choice in the scope version
also had to be made in the base instrument so that the two would be comparable in every respect

except for the size of the injury.
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8§ 5.7.1 Scope Focus Groups

We began the process of designing the scope instrument in June 1993. During June and
July of that year, we conducted five focus groups to explore how we could adapt the base
instrument to present a set of injuries consisting of reproduction problems for the White Croaker
and Kelp Bass which would disappear in 15 years without the accelerated recovery program.
(For convenience, we will refer to these as the scope focus groupsaudg the two bird species
were not included, the injuries were described as occurring only in the immediate area of the
deposit (marked in red on Map 3 in Appendix A-2) off the Palos Verdes Peninsula. A few months
later we conducted four additional focus groups whose participants came from two different

demographic groups. Table 5.7 gives the dates and locations of the nine scope focus groups.

Table 5.7 Scope Focus Groups

Focus Location in CA Date Conducted
Group

1 Santa Monica June 11893
2 Orange June 18, 1993
3 San Francisco June 3093
4 Sacramento July 1, 1993
5 San Diego July 2, 1993
6&7 San Francisco October 2893
8&9 Los Angeles October 29-3M93

The participants in scope focus groups 1-5, which were held in different parts of
California, shared the same mix of personal characteristics as the participants in the base focus

groups. Because we already had a base instrument to build on, we bypassed one-on-one
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interviews and immediately began group interviews. We first administered a draft scope

instrument (through the wilingness-to-pay section) verbally to the group as a whole, with the

participants recording their answers privately in a response booklet. The WTP dollar amount was
varied from group to group. At the end of the group interview, the moderator led a discussion to
ascertain the participants' reactions to the scope version and to learn what they felt about
particular issues.

Many of the focus group participants did not think reproduction problems in two fish
species were worth paying for as long as human health was not affected and the fish were not
endangered and would recover anyway in 15 years. Some questioned why the State would
conduct a survey about this small an injury. We addressed this by modifying the way we
portrayed the circumstances of the survey to imply that the State did surveys like this on possible
new programs and this happened to be the program this interview was about. Further, some
scope participants focused on the possible human health implications of eating the fish. The level
of this concern appeared to be due to the fact that the scope injuries were restricted to fish. In
order to minimize this concern, we enhanced the assurances given in the instrument that the fish
injuries did not pose a threat to human health.

In October, 1993, we conducted four additional focus groups with homogeneous
participants to understand how particular populations react to the scope injury. We recruited
women for two groups in San Francisco and minorities for two groups in Los Angeles. Because
they had a larger number of participants who vdtedhe scope program, the two Los Angeles
groups provided some useful insights about why low income people chose to vote for the

program. These participants were particularly concerned about the health implications of eating

The San Francisco groups were less informative about why people favored the program to
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fish contaminated by the chemicals and distrustful of the government, which led some to believe
the injuries were likely to be greater than described. We further revised the instrument to provide
stronger, more plausible assurances that human health was not threatened by the situation and that

the injuries were limited to those described.

§ 5.7.2 Scope Pretests

Following the first scope focus groups, we conducted a series of four pretests to evaluate

various versions of the draft scope instrument as it evolved. Table 5.8 describes each pretest

Table 5.8 Scope Pretests

Field Role of the Pretest
Pretest Period Sample
(1993-
94) Size
1 8/8 to First field test of the scope instrument.
8/14 44
3 8/25 to Second test after the first round of revisions. Those whp
8/30 54 mentioned health in the verbatims tended to be more likely
to vote for the program than those who did not.
5 9/18 to Revisions tested in this pretest focused on improving the
9/25 40 plausibility of asking respondents to value speeding up|the
recovery of two fish species in one local area. They alsp
included a new question (W-7) which offered the
respondents the opportunity to change their vote if humjgn
health was definitely na@ffected in the situation.
6 11/17 In pretest 3, we continued to find some respondents fodnd
to 11/23 44 it difficult to believe the injuries were restricted to the twp
fish. After conducting the last round of scope focus
groups, we used this pretest to test further revisions
intended to better communicate that only the two fish
species were affected.

prevent the reduced injuries because only two people in each group said they would vote for the

program.
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and the role it played. The pretests took place during a six month period beginning while Pilot Il
(base instrument) was in the field and were interspersed with the base pretests described earlier.
The sampling frame for the scope pretests was the same one used for the earlier base pretests and,
as was the case with the base pretests, no attempt was made to convert refusals and the

interviewers made few, if any, callbacks.

§ 5.8 Spanish Translation

In California, over 31 percent of people 18 years and over speak a language other than
English at home; and, of those who speak a language other than English at home, a large majority
speak Spanish. Unfortunately, the available census data did not provide information that would
have allowed us to ascertain what fraction of California Spanish—speaking households had
someone meeting our sampling criteria who is a fluent English speaker. In the absence of this
information and given the relatively large size of the Spanish-speaking population in California, in
November of 1993, NRDA retained Aguirre International (hereafter, Aguirre) to prepare Spanish
versions of the main study survey instruments. At this stage in our instrument development, we

felt that the English version of the survey instrument — that used in Pilot IV— was far enough

Language Use and English Ability, Persons 18 and Over, by $t&ducation and Language
Data for States: 1990 Census, December 15, 1992.

The next two most common non-English languages are Chinese (6.7%) and Tagalog (5.4%), the
latter spoken by Filipinod_énguages Spoken at Home by Persons 5 Years and Above, by State:
1990 Censydgn Education and Language Data for States: 1990 Census, December 15, 1992).

Aguirre has considerable experience developing effective Spanish translations of survey
instruments and advising clients on how to implement surveys among Hispanic and other ethnic
groups.
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along to warrant the initiation of this effort.

§ 5.8.1 Survey Development

Aguirre's task was to develop a Spanish translation that not only met the five objectives of
the development process outlined above but also accommodated the idiosyncrasies of California
speech patterns and was sensitive to California's Hispanic cultures. The translation had to be
understandable to California's Hispanic populatiang,(Mexicans, Cubans, Nicaraguans) who
speak slightly different Spanish dialects, and yet not offend the sensitivities of respondents who
may be Spanish language purists. Aguirre's translation also had to be sensitive to cultural
differences among California's hispanic populations. For example, those schooled in the U.S.
would be accustomed to the presentational format used in the survey instrargerdnSwer
categories, diagrams, and maps), whereas those schooled in Spanish-speaking countries may not
be. At each stage in this development process, NRDA worked closely with Aguirre to ensure that
the five objectives of the development process were not compromised and to ensure that the
essential elements of the choice were not lost in the translation.

The first step in Aguirre's development work was to translate the Pilot 1V version of the
survey and then to make an independent, reverse translation of this Spanish version back into
English. Aguirre conducted group discussions and informal, cognitive interviews to aid in the
translation. After the instrument was revised to address inconsistencies between the forward and
back translations, Aguirre conducted additional cognitive interviews in various locations that were
selected to represent the regional differences in California's immigrant populations. Throughout

this second step, the draft translation of the base instrument was continually revised and
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improved. Aguirre was also asked at this point to translate into Spanish and back into English
those sections of the scope version of the questionnaire that differed from the base version and to
translate the Pilot IV screener.

During Aguirre's field work, Trustee representatives directed NRDA to omit one of the
species from the set of injuries to be valued. This revision so late in the survey development
slowed down our work on the translation so that Aguirre had less time than planned to
incorporate feedback from their interviewers on their field experiences for pretesting the Spanish
base and scope instruments in the field.

Westat's bilingual interviewers conducted the first full field pretest of the Spanish base
and scope instruments in late January. Eighteen interviews using the base instrument were
collected from January 16 through January 20. Twenty-one interviews using the scope instrument
were collected from January 23 through January 27. In most respects the Spanish translation
performed well, given the linguistic and cultural complexities of rendering the choice elements
into Spanish; but the debriefing showed that additional development work would be needed
before the Spanish instruments could be fielded in the main survey. Becausenaitent
deadline for delivery of the main study questionnaire, we decided that Spanish versions of
comparable quality to the English versions of base and scope could not be readied in time for the
field deadline.

As a result of being unable to field Spanish-language versions of the main survey

instruments, we treated the Spanish-language speakers like other non-English spealass,

In the course of their instrument development work, Aguirre identified an additional
complication in conducting this interview in Spanish. Some Spanish-speaking Americans who
received their high school education in English and who would choose, because of cultural pride,
to be interviewed in Spanish, do not have an adequate command of Spanish for this purpose.
Aguirre believed these respondents would be fully capable of taking the interview in English.

118



Natural Resource nomoge Assessment, Inc. Chapter 5

ineligible for the survey. The issue of survey eligibility is discussed in Chapter 7.

8 5.9 Final Pretesting

The last pretests for this study were conducted in January and February, 1994. In the case
of both the base and scope instruments, a "pre-main” pretest was conducted, after which a few
minor changes were made to improve comprehension, and the revised version received a final
pretest before delivering the finished instrument, without further change, to Westat for use in the

main survey.
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8§ 6 Structure of the Main Study Questionnaires
§ 6.1 Introduction

This chapter describes section-by-section the wording, format, and presentation in the
base and scope questionnaires used in the Lost Use Value study. All quoted text in this chapter is
common to both the base and scope instruments unless otherwise indicated. Both complete
survey instruments, including the show-cards and a reproduction of the map-diagram booklet, are
provided in Appendices A.1 and A.2.

To avoid self-selection bias from people deciding to be interviewed because of their
interest in the specific subject matter of the survey, prospective respondents were told that the
State of California was conducting the study to get their "opinion on issues that may concern you
such as education, the environment, and crime" (Westat, 1994a). If potential respondents asked
for more information about why the survey was being conducted or what it was about, the
interviewers were instructed to use only the replies provided on a laminated Q and A card. For
example, if asked "Why are you doing this survey?" they were to say. "The study will provide
information so State policy makers can understand how people like yourself feel about these
issues." If asked a question like, "What is this survey about?", they were to say:

We are faced with many problems in California today. This study is about some
of these problems and issues. Some may be of concern to you, others may not.
The study attempits to find out how Californians feel about some of the problems
facing the state today.

Some gquestions and answers (Q & As) to questions we anticipated would be most frequently
asked were included in the questionnaire text. The Q & A card (reproduced in Appendix A.3)
contained additional Q & As.

This typeface W identify lengthy direct quotations from the language of the questionnaire or
interviewer's manual.
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8 6.2 Section A — Introductory Questions
The first set of questions (A-1A to A-1F) in the interview proper asked how important six
state-wide issues were to the respondent personally.

A-1. Let's start by talking for a moment about some issues in California. Some
may not be important to you, others may be. First, (READ XD ITEM), is this issue

SHOW CARD A

not important at all to you personally, not too important, somewhat important,
very important, or extremely important? (READ EACH ITEM, BEGINNING WITH X'd
ITEM; CIRCLE ONE CODE FOR EACH; RE-READ STEM AS NECESSARY.)

This, and the following series of problems (A-2 described below), encouraged the respondent to
think about a broad range of current policy issues as a reminder that speeding up the recovery of
the affected species is just one of many public goods. Two — "reducing crime" and "improving
education” — reminded the respondent of issues that are of great concern to some Californians at
the present time. "Finding ways to reduce state taxes" was chosen to remind the respondent of
the linkage between state programs and the level of state taxes. "Maintaining library services"

represented one of a range of local community spending issues. "Reducing air pollution in the

Any questionnaire text in capital letters is an interviewer instruction and is not read to the
respondent.

These instructions cue the interviewer to show Card A. This card lists five answer categories
from "not important at all* to "extremely important”. See Appendix A.1.

Following standard survey practice to minimize response order effects, the order in which the six
items were asked was randomized. The interviewer was instructed to begin with the item marked
"X". Each item had an approximately equal chance of being asked first.

Highlighting taxes helps address the NOAA Panel's recommendation to deflect "warm glow"
motivations (Arrowet al, 1993; p. 4609).
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cities" was an environmental issue not directly related to coastal natural resources while
"protecting coastal areas from oll spills" was directly related.

Question A-2 shifted the respondent's attention to the fact that the state
spends money on various programs, both non-environmental and environmental.
The respondent was asked to say whether he or she wanted the state to reduce,
increase, or have the amount of money the State was spending on these programs
"stay the same". One environmental program directly related to the injuries,
"protecting endangered wildlife species”, was included in this sefieshe State
of California spends money on many programs for many different purposes. I'm
going to read a list of some of these programs. For each one, I'd like you to tfell
me whether you think the money the State is spending on these programs should
be

SHOW CARD B

reduced a great dedl, reduced somewhat, stay the same, increased somewhat
or increased a great deal. First, (ITEM)? (READ EACH ITEM, BEGINNING WITH X'd
ITEM; CIRCLE ONE CODE FOR EACH; REPEAT ANSWER CATEGORIES, AS NECESSARY.)

8 6.3 Section A — Description of the Elements of Choice

The presentation of the elements of choice, which began at this point, provided the
circumstances of the choice relevant to the decision the respondent would later be asked to make
— to votefor or againstthe accelerated recovery prograre.( the object of choice). Among
the material included was a detailed description of the injuries, their cause, how long it will take
the affected species to recover with and without the accelerated recovery program, and how the
program would work.

The interviewer training for this study emphasized reading this material in a way that

The other programs involved: new state prisons, public transportation in Los Angeles, pay raises
for professors at state universities, homeless shelters, and lifeguards at state beaches.

This card lists five answer categories from "reduced a great deal” to "increased a great deal".
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would maintain respondent interest and enhance comprehension. The interviewer's manual
summarized this emphasis:

This survey differs from most of the surveys you may have conducted because a
central portion of the questionnaire has you read a narrative to the respondent.
The narrative material is illustrated by maps and show cards which you show the
respondent. Reading this type of material requires a somewhat different
approach than reading regular question material: in effect, in presenting the
material, you have to tell a story. Throughout our earlier pretests and pilot
studies, we have found that the text goes smoothly and that most respondents
find the material interesting.

The narrative material is intended to provide the respondents with information
about the situation on which they are asked to vote in questions W-1 through W-
3. It is crucial that the respondent listen carefully to what you are reading so
that he/she can make an informed decision when responding to these
questions. Because of the volume of material you will be reading, there is a risk
that some respondents will become bored or disinterested at some point during
the interview. You should do your utmost to keep the respondent's attention
throughout. You will find the maps and show cards and pointing out certain
features in them helpful in this regard. Of particular importance is how you
present the material. It should be read in a manner that is conversational and
interesting. To do this, you need to make use of effective "body language" and
use a tone of voice and manner that is interesting to listen to. Avoid reading in
a monotone or conveying the impression that you are bored. [Westat, 1994q;
p. 4.6]

At places noted in the text the interviewers showed the respondents visual aids. These
materials were designed and pretested to help the respondents visualize important aspects of the
scenario and to help them understand the material that was being read to them. The visual aids
consisted of two sets of booklets that were spiral bound for ease of use by the interviewers. For
the base survey set, one booklet, measuring 11 %2" x 14", contained six color visual aids; and the
second, measuring 8 ¥2" x 11", contained fifteen show cards printed in black and white on light

cardboard stock. When administering the scope version, the interviewers used a separate but

See Appendix A.1.

These consisted of three maps and three diagrams; for interviewer convenience, all the maps and
diagrams were referred to asps
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comparable set of visual aids modified to fit that scenario.

Turning now back to the survey text, after question A-2, a transition was made to
introduce the respondent to the subject matter of the survey. This was done in two steps. The
first introduced a credible rationale for why the respondent will be asked whether he or she would
vote to tax his/her household for a program such as the one presented in the survey. The
interviewer says:

These are just a few of the things the State of California spends tax money on.
Proposals dre sometimes made to the State for new programs. The State does
not want to undertake new programs unless taxpayers are wiling to pay for
them. One way for the State to find out about this is to give people like you
information about a program so that you can make up your own mind about it.

In order to help avoid creating the impression that there was a preferred response to the choice
guestions, the respondent was told that people responding to this type of interview had different
views about the program. Specifically,

In interviews o smj kind, some people think the program they are asked about is
not needed,; others think it is. We want to get the opinions of both kinds of
people.

At this point in the interview a question was asked to involve the respondent:

To help the interviewers avoid inadvertently using the wrong set of visual materials, all base
materials had blue covers and all scope materials had yellow covers.

The textual material in the questionnaire (see Appendix A.1) is often presented in very short
paragraphs to help the interviewers keep their place. This convention has not been maintained in
this chapter to save space.

Words are underlined throughout the interview text at places where the interviewers were
instructed to emphasize words to help convey the passage's meaning and to hold the respondent's
interest by making the narrative interesting.

A stop sign symbol was an instruction to the interviewers to pause before continuing.

124



Natural Resource nomoge Assessment, Inc. Chapter 6

A-3. Have you ever been interviewed like this before to get your opinion about

whether the State should or should not spend tax money for a particular

purpose?

The second step in the transition introduced the specific program the respondent was
asked about later in the interview. Wording was used that emphasized the routine nature of this
type of inquiry:

In the past, people have been asked about various types of programs. In this

interview, the particular program | am going to ask you about involves two types

of ocean fish and two types of birds [fwo fypes of ocean fish]. These fish and

birds [These fish] are producing fewer young than normal in one particular area.

Respondents were next given an overview of what to expect in the interview. In order to
encourage thoughtful consideration of their decision, they were told in advance that they would

be asked to explain their choice.

First, I will tell you about what is happening to them. Then, | will tell you about the
cause. Then, Il ask you whether or not you think anything should be done
about this. | will also ask you to tell me why you feel the way you do.

The interviewer next showed the respondent two maps: Map 1 located the South Coast in
relation to the rest of California, and Map 2 showed the South Coast in more detail, including the
location of the former DDT plant and the deposit on the ocean bottom off the Palos Verdes

Peninsula.

SHOW MAP 1

Here is a map of California. The situation | am going to tell you about is located

Variants in wording in the scope version will be presented in italics and brackets. Longer
differences in wording will be noted in the text.

This technique of inducing accountigpat the start of an interview has been shown to promote
optimal respondent effort. See Tetlock (1983).
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dlong this one part of the California coast, the South Coast T .

[base only] This area includes the ocean here n, the shore here (n TRACE
SHORELINE) and also these islands n, the Channel Islands.

UNTIL R IS FINISHED LOOKING AT MAP 1

SHOW MAP 2

In order to provide a break in the narrative, respondents who were not interviewed in Los
Angeles or Orange County were asked A-4, and those interviewed in Los Angeles or Orange
County, A-5.

A-4. Have you ever lived in Los Angeles County or Orange County?

A-5. How many years have you lived in this county?

After identifying the geographical area of concern, the text described the affected species.

A-6. Many species of fish and birds [of fish] live off the South Coast. Four [Two]

of these species are having problems producing young [producing young in
one place off the South Coast].

[base only] Il describe these reproduction problems beginning with the fish.
Two species of fish are having problems producing young in one place off the
South Coast.

[both base and scope] These are White Croaker and Kelp Bass. This card shows
what these fish look like.

This upward arrow symbol is an instruction to the interviewer to point to the relevant feature on
the map or card.

This card showed black and white line drawings of each fish. This format was chosen as a
conservative way to inform respondents about what each species looks like.

126



Natural Resource nomoge Assessment, Inc. Chapter 6

SHOW CARD C

UNTIL R IS FINISHED LOOKING AT CARD

The Kelp Bass is sometimes called Calico Bass. Unlike some species of fish, these
two do not fravel up and down the coast but generally stay in one place where
they live and breed.

SHOW MAP 2 AGAIN

Please look at the place marked in red on the map. T It is near Los Angeles

harbor between Santa Monica Bay and San Pedro Bay. This is the place where

scientists have found that the White Croaker and Kelp Bass produce fewer

young than elsewhere. However, as millions of these two fish live in other places

adlong the Cadlifornia coast, neither species is in any danger of becoming

extinct.

The information about how many other White Croaker and Kelp Bass live along the
California coast informed respondents about an important "undamaged substitute commodity".
The next portion of the instrument, which described the injuries to the two birds species, appeared
only in the base instrument. It described the nature of their reproductive problems and how these

problems were limited to just the species of these birds located in the South Coast.

Two of the many species of birds living along the South Coast also have
reproduction problems.

SHOW CARD D

They are Bald Eagles and Peregrine Falcons. These edagles and falcons along
the South Coast tend to stay there all year long. Back in the 1940s, about 24
pairs of Bald Eagles and 20 pairs oéT_oBeregrine Falcons were successfully
hatching their eggs in the South Coast.

By the 1950s, the eagles and falcons in this area were having trouble producing

See NOAA Panel recommendation (Arrow, pp. 4608-4609).

This card contains line drawings of the Bald Eagle and Peregrine Falcon.
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young, mostly because their egg shells were oo thin and the chicks did not
hatch. As a result, the local populations of Bald Eagles and Peregrine Falcons
disappeared from the South Coast.

About ten years ago, scientists began bringing adult falcons and eagles from
outside the South Coast and releasing them on some of the Channel Islands.
The scientists hoped these birds would be able to reproduce naturally and re-
establish themselves in the area. Thus I?rBP however, these birds have usually not
been able to hatch any of their eggs.

SHOW MAP 2 AGAIN

Unlike the White Croaker and the Kelp Bass, which only have problems in this
place (n TO PLACE MARKED IN RED ON MAP 2), these birds are having
reproduction problems everywhere they Iiv{e‘ olo@he South Coast (n TRACE
SHORELINE), including the Channel Islands

In accordance with the NOAA Panel's recommendation (Arrow, 1993; p. 4609), several
different checks on respondent understanding and acceptance of the scenario were used in this
survey. One type of check was a question like the following which gave the respondent the
chance to clarify any part of the injury description by having it repeated:

[both base and scope] A-7. Is there anything | have told you about these four

fish and bird [fwo fish] species that you would like me to repeat?

The answer categories to A-7 were "yes" or "no". Those who answered "no" were
skipped to section A-8. Those who said there is something they would like to have repeated are
asked an open-ended question:

A-7A.  What is that?

This is the first of several questions in the survey which required the interviewers to record the

See survey instruments in Appendices A.1 and A.2 for skip patterns.
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words used by the respondent in answering the question. The interviewers were instructed to
record on the questionnaire what the respondent said as closely as possible, asking the respondent
to pause, if necessary, so an answer or comment could be completely transcribed. The
importance of accurately recording the comments in this interview, both the answers given in
response to specific questions like this and remarks made by the respondent at any other place
during the interview, was emphasized in the training and in the interviewer's manual (Westat,
1994a; pp. 4-15). During training the interviewers practiced recording verbatims. For recording
the verbatims, as for recording the responses to all questions, the interviewers were instructed to
use a ball point pen.

The interviewers were instructed to use nondirective probing techniques to clarify
respondent answers to open-ended questions when the answers were vague or did not adequately
answer the question. Such probing is a standard survey procedure used to refocus respondent's
attention on the question. It requires the interviewer to find a way to get the respondent to
elaborate or think about an incomplete or irrelevant answer without influencing the content of an
answer. The interviewers were restricted to using only probes similar to those on the list of
standard probes or probes specified for particular questions.

The material that followed immediately after A-7A appeared only in the base instrument,
as it described the endangered status of the two birds. (The fact that the two fish species were

not endangered had already been made clear in both instruments.) This material described the

The interviewers who conducted this study were already familiar with verbatim recording as a
result of their general training as Westat interviewers.

Chapter 5 of the interviewer's manual (Westat, 1994a) is devoted to probing.
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current status of these birds in California and other states, and the population increases both birds
have been experiencing everywhere else but in the South Coast. This material and the information
that the birds were being considered for reclassification from endangered to threatened provided
respondents with information about undamaged substitutes (Arrow, pp. 4608-4609) for the South
Coast Bald Eagles and Peregrine Falcons. We used two show cards, E and F, to help convey this

information.

SHOW CARD E

As you can see on this card, the two species of fish are not in danger of
becoming extinct and are therefore not listed as endangered. However, the
eagles and falcons | told you about are listed as endangered by the State of
California. At present, these birds are also listed as endangered in most of the
other states where they live.

SHOW CARD F

This card compares how these birds are doing in the rest of California and the
rest of the United States 3 with how they are doing along the South Coast n.

UNTIL R IS FINISHED LOOKING AT CARD F

As you can see, in the rest of California and in the rest of the United States, these
birds are increasing in number. For example, at present, most of the 100 or
so pairs of Bald Eagles that live in other parts of California 3 are successfully
hatching young. Because the eagles and falcons are increasing in these areas

, consideration is being given to reclassifying them from endangered to
threatened in some parts of the country, including California.

4

Along the South Coast, however, the eagles and falcons are not increasing .
This is because no eagles have hatched young ogmpheir own and only rarely
have some Peregrine Falcons been able to do so.

As of the time the main study field effort began (March 8, 1994).
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At this point the material is again common to both base and scope and a transition is made
from a description of the injuries to their cause.

Many scientists have studied why these four species of fish and birds [fwo fish
species] are having reproduction pr@g};ms dlong the South Coast but not
elsewhere dlong the California coast.

Some of these scientists work for the Federal Government, others work for the
State, and others are independent researchers at California universities. They
agree that these reproduction problems are caused by a deposit of two

chemicals that are trapped in the sediment on the bottom of the ocean.
These chemicals are DDT and PCBs.

Next, two prior knowledge questions were asked, and a definition of DDT
and PCB's and their common uses were provded. Before today, had you
heard anything at all about DDT?

A-10. How about PCBs? Had you heard anything about them before today?

(As you may know,) DDT is a pesticide that was developed during World War Il It
was found to be a cheap and effective way to kill insects like mosquitos. PCBs
are chemicals that were developed around the same time and were used in
electrical transformers and for other industrial purposes.

The next portion of the narrative described how the deposit of DDT and PCB's was
formed. Map 3 included an inset which enlarged the deposit area and showed the location of the
sewage treatment plant and the DDT plant. The fact that the DDT plant went bankrupt and was
torn down is emphasized to avoid having respondents protest that it is not fair for them to pay for

the injuries because the company is responsible.

The NOAA Panel recommended that the survey be designed to deflect the "dislike of big
business" (Arrow, p. 4609).
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SHOW MAP 3

This big circle (n TO BIG CIRCLE) is a blow-up of this small circle (n TO SMALL
CIRCLE.) The place marked in grey (n TO GREY AREA IN BIG CIRCLE) shows the
location of the deposit of DDT and PCBs on the ocean floor that causes the
problems | have describe@ his deposit (n TO GREY AREA) is about five miles
long and two miles wide.

The biggest source of these chemicals was a factory, located here n, which
was at one time the world's largest producer of DDT. Over a period of thirty
yedrs, beginning in the late 1940s, this factory sent tons of waste DDT into the Los

Angeles County sewer system where it went to this sewage treatment plant 1T
and was released with other treated wastes intfo the ocean through these

4

underwater sewer pipes.

A smaller amount of wqg@ PCBs from other sources dlso went out the sewer
pipes in the same way. Back in the 1940s, 50s, and info the 1960s, there
was little recognition that DDT and PCBs could affect fish and wildlife [fish].
When this became clear in the 1970s, sending these two chemicals into the
ocean through the sewers was stopped. The federal government also severely
restricted the use of bol\Lt‘Iloﬁ)DT and PCBs. As a lé?fl‘jm the DDT factory in Los
Angeles went bankrupt and was torn down.

SHOW MAP 3 AGAIN

Even though no new DDT or PCBs have been put into the sewers for about 15

years, the old DDT and PCBs located in the grey area (n TO GREY AREA) have
continued to affect the four species of fish and birds [fhe two fish species in the
one place | fold you abouf].

Here's how this happens. Because these two chemicals do not dissolve in water,
they gradually fell to the ocean bottom. Once they reached the bottom, they
remained there trapped as part of the sediment.

A portrayal of the deposit's stability over time was included in the scenecause our
pretesting found some respondents imagined that ocean currents or earthquakes might disperse
the contaminated sediment over a larger area.

This sediment — made up of things like sand and dirt — is very stable. It lies
more than a mile offshore under water more than 100 feet deep where there
are no strong ocean currents. Therefore, the contaminated sediment has
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remained in this location n, for over 15 years, where it is slowly being covered

by new, uncontaminated sediment.

The next question asked the respondent if he or she had prior personal knowledge of this
deposit. We used a follow-up question, A-11A, to obtain information to check if the respondent
had this particular deposit in mind.

A-11. Before today, had you heard anything about the DDT and PCBs that are
located in this particular place? (n TO GREY AREA)

A-TTA. What have you heard? [OPEN-ENDED]

The next portion of the scenario described how the deposit of DDT and PCBs caused the
injuries.
A-12. The federal, state, and university scientists | mentioned earlier have

conducted studies of the effect of this deposit n. They know that DDT and

PCBs can build up in the bodies of some fish and birds [some fish] when the

food they eat has these chemicals in it. According to the scientists, the only

animals [fish] that are affected by this deposit are the four [two] species | told

you about. This is because they all feed [they live and feed] in this particular

place.

The following material described how DDT and PCB's move through the food chain. In
the base instrument, Card G illustrated this process. In the scope instrument, a parallel card (Card
D) which showed only the lower portion of the base instrument's Card G (as only this portion was
relevant to the two-fish scenario) was used. To accommodate the different diagrams, each

version used somewhat different wording to describe how the affected species absorb DDT and

PCBs into their bodies. In the base instrument, the wording was as follows:

SHOW CARD G

This drawing shows how this happens.
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UNTIL R HAS HAD A CHANCE TO LOOK AT CARD G

These 3 are small animals that live in the sediment on the ocean bottom.
When they get food from contaminated sediment, they absorbb DDT and PCBs
info their bodies. When they are eaten by other larger animails, like this fish

which is feeding on the bottom n, the DDT and PCBs can be absorbed into
the body fat of the larger animals.

(As you know,) This also happens when larger fish eat the smaller fish 1T ,
4]

when birds like this T eat contaminated fish, or when birds like this eat

other birds that have eaten contaminated fish.

REMOVE CARD G

Although the amount of DDT and PCBs in the bodies of the four species is high
enough to affect their ability to reproduce, the amount is hot enough to affect
the adult fish or birds in any other way.

In the scope instrument, the wording was as follows:

SHOW CARD D

This drawing shows how this happens.

UNTIL R HAS HAD A CHANCE TO LOOK AT CARD D

These are small animals that live in the sediment on the ocean bottom. When
they get food from contaminated sediment, they absorb DDT and PCBs into their
bodies. When they are eaten by the White Croaker and Kelp Bass, the DDT and
PCBs are absorbed into their body fat. When the fish have a high enough level
of DDT and PCBs in their bodies, their ability to reproduce is affected.

REMOVE CARD D

Although the amount of DDT and PCBs in the bodies of the two fish is high
enough to affect their ability to reproduce, the amount is hot enough to affect
the adult fish in any other way.
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At this point in the scope instrument, the respondent was reminded that the fish were not
in danger of becoming extinct and that many substitutes of these species were available elsewhere

along the California Coast.

As | mentioned earlier, these fish are not in danger of becoming extinct
because of the millions of White Croaker and Kelp Bass along the California
Coast that are not having reproduction problems.

A parallel statement about the fish was not included in the base instrument at this point because
respondents had already been reminded that the fish were not in danger of extinction in text
unigque to that instrument.

The next part of the narrative (in both base and scope) provided assurances that the fish
injuries do not threaten human health. Early pretesting had identified this as an important concern
that needed to be explicitly addressed in the scenario and we had worked on how to do this
throughout the instrument development process. This is the first of several places where an

assurance was explicitly provided.

Some people are concerned that eating White Croaker or Kelp Bass
contaminated by these chemicals might harm humans. This is an important
question, so the scientists have studied it carefully.

SHOW MAP 3 AGAIN

They have found that the amount of DDT and PCBs in these two types of fish is so

small that people would have to eat fish from this one area (n TO AREA
MARKED IN RED) on a regular basis to be harmed. Fortunately, commercial
fishing companies do not catch Kelp Bass, and the State has banned all
commercial fishing for White Croaker in that area. Thus, the affected fish are not

See A-8 Appendix A.1, p. 8.

See the discussion of questions A-16 and W-7 in this chapter.
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sold in markets or restaurants.

The State has also issued notices to local fishermen warning them about eating
White Croaker and Kelp Bass caught there, and this warning is posted on signs.
Therefore, it is extremely unlikely that these fish could cause any harm to

humans.

The next part of the narrative enhanced the plausibility of natural recovery by referring to
other species affected by the deposit that had already recovered. It then explained how the
natural process has worked. This explanation was illustrated by Map 4 which depicted how new
uncontaminated sediment had begun to cover the contaminated layer beginning in the mid-1970's.
This description was identical for base and scope with the exception of the speed with which the
new sediment was described as covering the contaminated sediment. In base, the contaminated
sediment was described as being buried by one foot of uncontaminated sediment by 1994; in
scope, the 1994 depth was given as two feet. The greater depth in the scope version was required
to describe the faster (15 years versus 50 years) natural recovery period.

Fifteen years ago, the deposit of DDT and PCBs was dlso causing reproduction
problems in several other species that sometimes feed in the area. However,
these other species gradually recovered and now reproduce normally.

Their recovery over the past 15 years was the result of a natural process. This
process gradually covers the contaminated sediment on the ocean bottom with
new sediment that is uncontaminated by DDT and PCBs. The deeper the
contaminated sediment is buried, the more these chemicals are removed from
the food these species eat.

SHOW MAP 4
This drawing shows how this natural process works. These little dofts 3 are
things like sand and dirt that fall through the water and settle on the bottom. The

n .

orange layer is the sediment contaminated with the DDT and PCBs
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UNTIL R IS FINISHED LOOKING AT MAP 4

1

Once the flow of DDT and PCBs into the sewers was stopped in the 1970s , a
layer of new, uncontaminated sediment began to cover the contaminated
layer. By 1994 , it had buried the contaminated layer about one foot [fwo
feef] deep n. This is deep enough so that there are no DDT and PCBs left in
the water.

Although these chemicals now no longer affect other species, they continue to
affect the four species | told you about. These species are more exposed to
these chemicals than the other wildlife because of their feeding habits. [This is
because, unlike the other species, everything they eaf comes from fhe ocean
boftom in this one place where they live year round.] Once the chemicals are
buried deeper under clean sediment, these four [fwo fish] species will also
recover.

The program to accelerate recovery is presented first, followed by the natural recovery

option.

Until recently, there was no way to speed up this natural process. However, a
procedure has now been developed to cover chemical deposits like this. A
proposal has been made to use this procedure here, to speed up the recovery
of the four fish and bird [two fish] species | told you about. The State wants to

find out how people feel about this.

The next map illustrates how new, clean sediment would deeglon the ocean floor
without disturbing the existing sediment, a concern expressed by some respondents in our

pretests.

SHOW MAP 5

This picture shows how a speed-up program would work. This is the existing layer
of sediment that covers the contaminated layer one foot [fwo feef] deep. A

boat like this 3 would drop three [fwo] more feet of new, clean sediment down
to the ocean floor without disturbing the sediment already there. This would
cover the contaminated sediment under a total of four feet of clean sediment

n. Once they are covered by four feet of clean sediment, the DDT and PCBs
would be removed from the food these species [the White Croaker and Kelp
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Bass] eat. This is because none of the animals they eat live this far beneath the
ocean floor.

To enhance the credibility of the program to cover the contaminated sediments and to
avoid having respondents believe the accelerated recovery program might benefit the local
economy by creating jobs, the Army Corps of Engineers is described as the agency that would

carry it out. The total time period until recovery to baseline conditions is described as five years.

The State would pay the cost to drop the three [fwo] feet of clean sediment on
the contaminated location. This program would be carried out by the Army
Corps of Engineers which has successfully done this elsewhere. It would take
one year to complete. Once this is done, it will take four more years for the
animals | told you about to reproduce normally. So, within five years, these fish
and birds [these fish] would be reproducing normally.

The narrative was broken at this point by question A-13 which gave the respondent the
opportunity to ask questions about how the accelerated recovery program would work. Those
who said they had questions were asked a follow-up, open-ended question, A-13A.

A-13. Do you have any questions about how this would work?

A-13A. What are they? [OPEN-ENDED]

A box in the interview provided the interviewer with clarifying answers to two questions
which some respondents had asked during our pretesting: why doesn't the State remove the
sediment from the ocean floor instead of covering it? and, where does the sediment come from?
Here, as elsewhere, if the interviewers were asked questions for which they had not been provided

with answers, they were instructed to tell the respondents: "I don't know the answer to that

This, and questions A-7 and A-15, served as a check on understanding and acceptance (Arrow,
p. 4609) of the scenario itself.

See page 16 (base) and page 13 (scope) in Appendices A.1 and A.2, respectively.
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guestion, but | will write it down dcause the researchers want to know what questions people
have about this."”
The interviewer then described the natural recovery process.

A-14. If the State does not implement this program, nature will do the same
thing, but it will take longer, 50 [15] years instead of 5. This drawing shows how
this will happen.

SHOW MAP 6

Map 6 was a diagram that showed how the contaminated layer would be gradually
covered with four feet of uncontaminated sediment over a fifty year period. In the scope
instrument, the diagram illustrated the same process but over a fifteen year period. The

interviewer pointed to various parts of the diagram during the narrative.

This is 1994 n. Over the coming years, as the new, uncontaminated sediment
continues fo fall, the contaminated layer will get buried deeper and deeper.

T Fifty [Fiffeen] years from now, around the year 2044 [2009], the
contaminated sediment will be buried under four feet of clean sediment n. As
| mentioned, this far under the ocean floor, the DDT and PCBs would be
removed from the food the four fish and bird [fwo fish] species eat.

The two fish and two bird [fwo fish] species | fold you about will then have fully
recovered from their reproduction problems. Thus, instead of the 5 years it
would take for these species to recover if the State implements the speed-up

program, with natural processes it would take 50 [15] years n. That is, an
additional 45 [10] years.

The next question again solicited respondent questions with a follow-up, open-ended
question.

A-15. Is there anything else you would like to know about either the speed-up

Q and A's Not in Questionnaire card. See Appendix A.3.
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program or the natural recovery process?

A-15A. What else would you like to know? [OPEN-ENDED]

To avoid having the respondents think this particular program must have value because
the State had chosen to interview them about it, the respondent is reminded that he or she is one
of many people who are being asked about various types of programs. Then the respondent was
told that we want to know how he/she would vote if the program were on the ballot in a
California referendum.

A-16. | mentioned earlier that the State has asked people about various types of
new programs. We are now interviewing people to find out how they would vote
if this program to speed up recovery were on the ballot in a California election.

The payment vehicle for this study was the California income tax. The payment frequency
was a one-time payment that would be in addition to what the respondent already paid in state
income taxes. Our use of a one-time household payment emphasized the monetary obligation of
the respondent and is conservative relative to any payment plan that would allow the household to
pay over the course of several years. The assurances that this would be the only payment and that
it would go into a special fund helped to address respondent concerns, revealed in our pretesting,
that the State would continue the payment indefinitely and/or use the money for other purposes.

Here's how it would be paid for. California taxpayers would pay a one time
additional amount on their next year's state income tax to cover the cost. This is
the only payment that would be required. It would go into a special fund that
could only be used for the program to cover the contaminated sediment. The
program would only be carried out if people are wiling to pay this one time

As noted in Chapters 4 and 5, the referendum format is the elicitation framework recommended
by the NOAA Panel (Arrow, p. 4608).

If a respondent who has had taxes withheld from a paycheck asks whether this additional tax

would be withheld from the paycheck, the interviewers were instructed to say "yes" (Westat,
1994a; p. 4.57).
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additional tax.

At this point in the narrative, immediately before the wilingness-to-pay questions, the
interviewer summarized the object of choice. Possible reasons to vote against the program were
also presented to enhance the credibility of the choice and to reinforce previous assurances that a
vote against the program is an acceptable answer.

There are reasons why you might vote for the speed-up program and reasons
why you might vote against.

The speed-up program would make it possible for each of the four species [fwo
fish species] to reproduce normally in the South Coast 45 years [in the place
near Los Angeles 10 years] eatrlier than if natural processes take their course.

The reasons to vote against were listed on a card to enhance their communication and
emphasize their importance. The first reason reiterates that the injuries are restricted to the four
[two] species of wildlife in the South Coast and that they are reversible withinl&b|5¢epr time
span. The reiteration of reversibility, a major theme in the scenario, is a forceful reminder of
substitute commodities as recommended by the NOAA Panel (Arrow, pp. 4-57).

On the other hand,

SHOW CARD H [E]

this deposit does not harm humans and the four [fwo fish] species will recover

anyway in 50 [15] years.

In the question-by-question instructions for this part of the interview, the interviewer's manual
reminded the interviewers about the importance of presenting this and the following material —
which includes the willingness-to-pay questions — in a neutral tone and giving the respondent as
much time as he/she wants to examine the material and answer the questions (Westat, 1994a; p.
4.57).
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The second reason to vote against explicitly reminds respondents that there may be other
issues that are more important to them that may compete with any money they might want to

spend on the accelerated recovery program.

Your household might prefer to spend the money to solve other social or

environmental problems instead.

The third reason is that the amount may be more than the household wants to spend for
what the accelerated recovery program would accomplish. This wording was chosen to make the
respondent feel comfortable choosing to vote eifloeror against the program even if the
respondent believes others regard it as socially desirable to vote a particular way.

Or, the program costs more money than your household wants to spend for this.

REMOVE CARD H [E]

8 6.4 Section W — Choice Questions

The next section begins by telling respondents how much the program would cost their
household. Respondents were randomly assigned one of five versions of the questionnaire which
differed only by the tax amount €., $10, $25, $80, $140, or $215) the household would pay if
the program were to be approved. This dichotomous choicer(agains) for a particular level

of taxation is recommended by the NOAA Panel (Arrow, p. 4612).

As noted earlier, a number of alternative public goods were specifically brought to the
respondents' attention at the beginning of the survey (see questions A-1 and A-2 in section 6.2).

The same tax amounts and split-sample methodology were used in the base and scope versions.
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At present, the program tfo speed up the covering of the contaminated
sediment is estimated to cost your household a total of $(ONE OF FIVE AMOUNTS).
Your household would pay this as a special one time tax added to next year's
California income tax.

The interviewers were told that "household” has the same meaning as it had in the
Household Screener and that if the household had more than one person who paid California
income tax, the amount would be split among the taxpayers in the household. If the respondent
asked a question about this, the interviewers were instructed to say: "Think of this amount as a
total amount for your household" (Westat, 1994a; p. 4.59).

We developed a skip record, which folded out from a back page of the questionnaire, to
help the interviewers accurately recall the respondent's vote pattern for use in later places in the
interview where either the question sequence depended upon how the respondent had voted or
the question required the interviewer to insert the highest amount the respondent had previously
voted for.

The first choice question, W-1, asked the respondent to make a decision about the object
of choice — to votdor or againstthe accelerated recovery program given the specified cost to
his/her household. To make the decision as realistic and as immediate as possible, the choice was

posed in terms of an election being held "today".

UNFOLD SKIP RECORD

See Appendix C.2.1.

The interviewer's manual (Westat, 1994a; p. 4.57) warned the interviewers that a few
respondents may look to them for cues as to how they should vote at this point, and reminded
them that "in fact, it doesn't matter at all whether people say ‘yes' rather than 'no' to these
questions or vice versa." The interviewers were instructed to use a neutral tone and an unhurried
manner.
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W-1. If an election were being held today and the total cost to your household

would be a one time additional tax of $(ONE OF FIVE AMOUNTS), would you vote

for the program to speed up recovery or would you vote against it?

For the reasons described in Chapter 4, two answer categories were explicitly offered to
the respondentfor andagainst In order to avoid the possibility of pressuring respondents who
don't have an opinion at this point, the interviewers were trained to accept other responses, such

as "don't know," "not sure," or "would not vote," as valid answers for this question and to record

them as "not sure" without probing (Westat, 1994a; p. 4.59).

The interviewers were also told to handle any attempts by the respondent to ask them
what they (the interviewer) thought about the question (W-1) by saying:

We want to know what you think. Take as much time as you want to answer this

question. (PAUSE) We find that some people say they would vote for, some

against; which way would you vote if the plan cost your household $ ?

[Westat, 1994q; p. 4.59]

Depending on how the respondent said he or she would vote at W-1, the interviewer
asked a follow-up, choice question about a higher (W-2) or lower (W-3) amount. The amount
was lower for respondents who saghinstor not sureto W-1; and, higher for respondents who

saidfor. As shown in Table 6.1, each of the five tax amount versions used a different set of

follow-up amounts.

Table 6.1 Tax Amounts by Version and Question

Version W-1 W-2 W-3
(if yes to W-1) (if no/not sure to
W-1)
1 $10 $25 $5
2 $25 $45 $10
3 $80 $140 $45
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4 $140 $215 $80

5 $215 $360 $140

The introduction to each of the follow-up WTP questions explained that it was being
asked because "engineering cost estimates" could be different than originally thought, a rationale
respondents generally found plausible in our pretesting.

W-2. It is possible that the final engineering cost estimates for the program
would be higher than this. [f this turns out o be the case and your household
would have to pay a one time additional tax of $(ONE OF FIVE HIGHER AMOUNTS)
instead of $(AMOUNT GIVEN AT W-1), would you vote for or against the program?
W-3. It is possible that the final engineering cost estimates for the program
would be lower than this. [f this turns out to be the case and your household

would have to pay a one time additional tax of $(ONE OF FIVE LOWER AMOUNTS)
instead of $(AMOUNT GIVEN AT W-1), would you vote for or against the program?

Depending on the respondents’ answer to the W-1—W-3 question sequence, they were
asked an appropriate follow-up question to ascertain why he/she voted that way, a procedure
specifically recommended by the NOAA Panel (Arrow, p. 4609). Those who agadstfor

both the first and second, follow-up WTP question were asked:

W-4. Did you vote against the program because it isn't worth that much money
to you, or because it would be somewhat difficult for your household to pay that
much, or because of some other reason?
We chose this way of asking why the respondent voted against to encourage respondents to feel

comfortable giving answers they might otherwise be hesitant to offer such as that they couldn't

afford to pay for the program. The interviewers had a specific instruction at this point to record

The interviewers were told that the follow-up choice question "will enable researchers to get a
more accurate picture of the amount of money, if any, a person wouldirip te spend for the
recovery program" (Westat, 1994a; p. 4.59).
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verbatim all "other" answers to W-4.
All respondents who answered questions W-1—W-3 with "don't know" or "not sure"
were asked W-5:

W-5. Could you tell me why you aren't sure? (BE SURE TO PROBE)

If the respondent’'s answer to this open-ended question was vague, the interviewer was instructed
to use a probe such as: "Can you tell me what it is about the program that made you unsure?"

Every respondent who said he or she would Yotehe program at either W-1 or W-3
was asked W-6. This question was worded to assess as specifically as possible, without leading
the respondent to give one answer or another, why the respondent’'s household would be willing
to pay the proposed amount.

W-6. People have different reasons for voting for the program. Can you tell me

what covering the contaminated sediments would do that made you willing to

pay for it? [OPEN-ENDED]
Our pretesting revealed that even when the question was worded in this way, respondents
sometimes gave answers that left out information they assumed was obvious to the interviewer
from the context of the interview. For example, when some respondents answered W-6 by saying
"help the wildlife”, further probing showed the wildlife they had in mind were the species

described in the interview as affected by the deposit. In order to clarify such vague answers as

"help the wildlife", the interviewers were trained to use neutral and nondirective probes whenever

The trainers instructed the interviewers on this point as follows: "Remember, we want to hear
what the respondent has to say, so keep your pruivehrective so you don't lead the
respondent andeutral so you avoid biasing the respondent's answer in some direction. As
always, there are no right or wrong answers. We just want to know what the respondent had in
mind about this.It is quite possible the respondent doesn't have anything in mind about
this. If so, the verbatim, after appropriate probing, will make this clear" (Wa&@4b, p. 8.8).
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respondents gave answers that were not responsive to the question (what would the_program do?)
or were vague or unspecific. The acceptable probes, the wording for which was provided in the
guestionnaire for the interviewers' ease of use, were: "Can you be more specific about what you
have in mind?", "Anything else?", and "What would (covering the contamination/fixing the
problem) do that made you willing to pay for the program?"

After respondents had reflected on the reasons why they voted as they did, they were
offered the chance in W-7 to change their vote ffl@mmto against. This, the first of two
reconsideration opportunities, was asked of everyone who fartéide program at either W-1 or
W-3. As previously mentioned, we paid special attention in the scenario to neutralizing a concern
held by some respondents that the deposit could harm human health. W-7 specifically raised this
concern to make it clear to respondents who continued to harbor it that the program would only
speed up the recovery of the affected wildlife. Respondents who had second thoughts and wanted
to change theifor vote for any other reason could also take advantage of this reconsideration
opportunity.

W-7. It is not unusual for some people to vote for the program because they are
concerned that these DDT and PCBs may harm human health. Suppose human
health is definitely not affected in this situation and the program would only
speed up the recovery of these four species of fish and birds [fwo species of
fish]. Would you vote for or against the program if it cost your household
S[LARGEST AMOUNT RESPONDENT VOTED FOR]?

8 6.5 Section B — Perception of Injury, Program, and Interview
The first set of questions in Section B asked the respondents what they had in mind or had

assumed about some of the scenario features when they voted on the program. For example, did

The answers to these questions are another type of check on respondent understanding and
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they believe that natural processes would take about fifty (or, fifteen in scope) years to return
things to normal as they had been told? Questions requiring this type of introspective assessment
may be unfamiliar to respondents. Answers to such questions, nevertheless, can help us check
which features were accepted by the respondents when they voted.

The introductory statement and the first question, B-1, were worded to convey the request
for this type of information as clearly and respectfully as possible.

| gave you a lot of information before you voted. Please think back to a few
moments ago when you decided how to vote. We are interested in what you
were thinking then.

B-1. First, did it seem to you that DDT and PCBs could cause the reproduction
problems | told you about?

The next question in this sequence asked whether the respondeadckatedthe fifty
(fifteen) year natural recovery period as plausible; for this reason, the wording we used was "seem
to you". The follow-up question, B-3, asked those who said "no" if they thought it would take a
"lot more" or a "lot less" than 50 (15) years. The interviewers were instructed to record verbatim

any other type of answers the respondent gave to B-3.

acceptance of the scenario (Arrow, p. 4609). Each of the several methods we use to check
understanding and acceptance has drawbacks; taken together they provide useful information.

Based on our pretest experience with this survey, the interviewers were told that "sometimes
respondents wonder why they are being asked questions like this about what they were thinking
when they answered the vote questions — after all, they might say, you told them that it would
take fifty (fifteen) years, why should they doubt it." The interviewers were instructed to tell such
respondents: "We find that some people have different ideas about this. It is important for us to
know what you had in mind." (Westat, 1994a; p. 4.71)

In earlier presentations of this material in our pretesting, some respondents resented these
guestions because they took them to be a quiz.

Our development work suggested that words like "plausible” and "reasonable” were not widely
enough understood in this context to use in wording these questions.
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B-2. When you decided how to vote, did it seem to you that natural processes
would take about fifty [15] years to return things to normal?

B-3. Did it seem to you that it would take a lot more than 50 [15] years or a lot
less than 50 [15 years]?

Questions B-4, B-5, and B-6 explored the respondent’'s assumptions about the

effectiveness of the program and the payment period.

B-4. When you decided how to vote, did it seem to you that the speed-up
program would be completely effective in solving the reproduction problems
within five years?

SHOW CARD | [F]

B-5. Did it seem that the program would be . . . mosily effective, somewhat
effective, not too effective, or not effective at all?

B-6. When you decided how to vote, did you think your household would have
to pay the special tax for the program for one year or for more than one year?

The next question asked whether the respondent felt pushed to vote one way or the other
by the interview. For those who felt they had been pushed one way or the other, two follow-up

questions (B-7A, B-7B) probed which direction and why they felt this way.

B-7. Thinking about everything | have told you during this interview, overall did it
try to push you to vote one way or another, or did it let you make up your own
mind about which way to vote?

B-7A. Which way did you think it pushed you?

B-7B. What was it that made you think that? (PROBE: "Can you be more specific
about what you have in mind?" "Anything else?")

Question B-8 asked for the respondent's assessment of the seriousness of the injuries

Card | contained the answer categories for B-5. See Appendix A.1.

Question text that follows ". . ." was presented in the questionnaire as lower case answer
categories (interviewers were instructed not to read anything that appeared in upper case); a NOT
SURE answer category was also included but not read out loud. See Appendix A.1.
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described in the scenario.

SHOW CARD J [G]

B-8. All things considered, would you say the fish and bird [fish] reproduction
problems | told you about in the South Coast are . . . not serious at all, not too
serious, somewhat serious, very serious, or extremely serious?

8 6.6 Section B — Household Recreational Activities

The next eight questions asked about various types of household recreational activities.
When five answer categories were used, show cards were used to display the categories; see
Appendix A.1 for show cards and the answer categories for questions asked without the aid of a

show card.

Now | would like to ask you a few questions about your household's recreational
activities.

B-2. In the past five years has anyone in your household gone fishing?
B-10. Is that saltwater fishing, freshwater fishing, or both?

B-11. In the past five years has anyone in your household gone boating?
B-12. Is that saltwater boating, freshwater boating, or both?

B-13. Does anyone in your household like to identify different species of birds?

Card J listed the five answer categories. See Appendix A-1.
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SHOW CARD K [H]

B-14. How often do you personally watch television programs about animails
and birds in the wild . . . very often, often, sometimes, rarely, or never?

SHOW CARD K [H] AGAIN

B-15. How often do people in your household go to the beach at the ocean . . .
very often, often, sometimes, rarely, or never?

SHOW CARD K [H] AGAIN

B-16. How often do people in your household eat fish . . . very often, often,
sometimes, rarely, or never?

The last question in Section B asked respondents to indicate the degree to which they
thought of themselves as an "environmentalist”. If they asked the interviewer what was meant by

this term, they were given a standard survey reply to such questions: "Whatever it means to you.'

(Westat, 1994a; p. 4.83)

SHOW CARD L [1]

B-17. On another subject, would you say you think of yourself as an . . .
environmental activist, a strong environmentalist, a somewhat strong
environmentalist, a not particularly strong environmentalist, or not an
environmentalist at all?

8 6.7 Section C — Respondent Household Experience and Demographic Characteristics

The first series of questions in Section C obtained information about the respondent's

household and personal characteristics.

The Household Screener which the interviewer had previously administered to select the main
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Now, | have just a few questions about your background.
C-1. First, in total, how many years have you lived in California?

C-2. Have you ever been to Catalina or any of the other Channel Islands?

Those who said "yes" to C-2 were asked the next question.

C-3. Was your most recent visit within the past five years?

Everyone was asked C-4.

C-4. Do you intend to move outside California in the next few years?

The next question, C-5, was only asked of respondents who were interviewed in Los Angeles or
Orange Counties.

C-5. Do you intend to move outside (L.A./Orange) County in the next few years?

C-6. In what month and year were you born?

The interviewer coded the respondent's answer to the education question,
C-7, into one of eleven categories ranging from "through 8th grade" to "doctorate
degree". C-7. What is the highest year of school you completed or the highest
degree you received?

C-8. During 1993, how many adults in your household, including yourself,
worked for pay?

C-92. How many peopile live in this household who are younger than 187
C-10. Do you have children of any age who live outside this household?

C-11. Do you have any grandchildren?

Because pretests showed that some respondents did not include retirement income when

they answered the income question, we asked C-12 as a way to remind them of this type of

interview respondent also collected additional information. See Appendix C.2.1.
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income.

C-12. Did anyone in your household have any income from social security or

pensions in 19937

In the next question, the interviewer had the respondent report his or her household
income from categories listed on a card, a standard survey research device.

C-13. I'd like you to think about the income received last year by everyone in
your household.

SHOW CARD M [J]

Adding together all income for everyone in your household, which letter on this
card best describes your household's total income for last year — 1993 —
before taxes? Please include wages or sdalaries, social security or other
retirement income, child support, public assistance, business income, and all
other income.

The next question was asked to identify respondent households that did not have to pay
any California income tax. Because the income range covered by the two lowest income
categories — $0 to $19,999 — included virtually all California households who might not owe
California income tax, C-14 was only asked of households in these two income categories (A or
B).

C-14. Did anyone in your household pay any California income taxes for last
year, 1993, either by having taxes withheld from wages, retirement income, or
other money received, or by sending money to the State with a tax form?

All respondents were asked about their future household income prospects.

C-15. If things go as you expect, do you think your household's total income for
this year will be about the same as last year, higher than last year, or lower than
last year?

This card listed 11 income categories ranging from "under $10,000" to "$100,000 or more."
See Appendix A.1.
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8 6.8 Section C — Strength and Reassessment Questions

This series of questions was only asked of respondents who had said they would vote for
the program at one of the amounts in the W-1 to W-3 question sequence and those who had not
changed their vote at W-7. They were asked how difficult it would be for them to pay the highest
amount they votedlor and how strongly they favored the program at this cost. Everyone who
reported either: (1) that it would be "very difficult" or "somewhat difficult” for his/her household
to pay the amount, or (2) that he/she favored the program "not too strongly" or "not at all
strongly” was offered a chance to reconsider his/her vote. As displayed below, some questions
were repeated in the questionnaire. This repetition was to make the skip patterns more
manageable; no respondent was actually asked the same question more than once.

C-16. Now that we're close to the end of the interview and you have been able
to think a bit more about the situation, I'd like to give you a chance to review
your answers to the voting questions.

You said you would vote for the program to speed up the recovery of the four
fish and bird species [the fwo fish] if it cost your household a one time additional
tax payment of $

C-17. How difficult would it be for your household to actually pay S$[LARGEST
AMOUNT RESPONDENT VOTED FOR] next year if the program passed? Would it be
. . . very difficult, somewhat difficult, not too difficult, or not difficult at all?

C-18. Now that you have had a chance to think a bit more about this, would
you vote "For" or "Against' the program if it cost your household $[LARGEST
AMOUNT RESPONDENT VOTED FOR]?

C-19. How strongly do you favor the program if it cost your household this much
money? Would you say . . . very strongly, strongly, not too strongly, or not at all
strongly?

C-20. Now that you have had a chance to think a bit more about this, would

you vote "For" or "Against' the program if it cost your household $[LARGEST
AMOUNT RESPONDENT VOTED FOR]?
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C-21. How strongly do you favor the program if it cost your household this much
money? Would you say . . . very strongly, strongly, not too strongly, or not at all
strongly?

C-22. Why is that? [OPEN-ENDED]

8 6.9 Section C — Miscellaneous Questions

The following question was only asked in the scope version. It served to inform scope
respondents that the particular set of injuries described to them in the scenario was not definitive.

[scope only] C-23. In this interview | described the effects of DDT and PCBs on

the White Croaker and Kelp Bass that live off the Los Angeles coast. Some

scientists think DDT and PCBs may still be causing reproduction problems in two

other species in the South Coast. These are the Bald Eagle and the Peregrine

Falcon. If this turned out to be the case, would you consider the problem

caused by these chemicals to be more serious?

In order to measure respondent attitudes about different institutions and groups, we asked

the following questions.

[both base and scope] C-24. I'd like to know how much confidence you have
in some of the institutions and groups in this country.

SHOW CARD N [K]

First, (READ X'd ITEM) . . ., generally speaking, would you say you have a great
deal of confidence, some confidence, hardly any confidence, or no
confidence at allin. . .? (READ EACH ITEM, BEGINNING WITH X'd ITEM; CIRCLE
ONE CODE FOR EACH; RE-READ STEM AS NECESSARY.)

a. University scientists

b. U.S. Congress

c. Scientists who work for industry
d. Newspapers

e. Cadlifornia state government

f. Large corporations

This card listed the four answer categories.
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Because the State of California was identified as the sponsor of the survey, we asked an

additional question about how much trust the respondent had in the state government.

SHOW CARD O [(]

C-25. How much of the time do you think we can trust the California state
government to do what is right? Would you say . . . always, almost always, most
of the time, some of the time, almost never, or never?

The following question measured which method of paying for environmental
improvements, higher prices or higher taxes, the respondent prefers. In our development work
we learned that respondents volunteered two other answers with some frequency, so we included
those among the answer categories that were not read to the respondent. They were: "neither"
and "don't care which one".

C-26. There are different ways for people to pay for new programs to protect

the environment. One way is for the government to pay the cost. This will

raise everyone's taxes. The other way is for businesses to pay the cost. This

will make prices go up for everyone. If you had to choose, would you prefer to

pay for new environmental programs . . . through higher taxes, or through higher

prices?

The next questions in this survey concerned what languages the respondent spoke at home
and whether he or she was a United States citizen. Only respondents who answered "no" to C-27

were asked C-27A.

C-27. Do you usually speak English at home?

C-27A. What language do you usually speak at home?

C-28. Are you a citizen of the United States?
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The last few questions are standard items that Westat asks in surveys of this type for
validation purposes and to record respondent characteristics that can be observed by the
interviewer.

C-29. What is your full name and phone number, in case my supervisor wants to
check my work? (RECORD FULL NAME AND PHONE NUMBER ON RECORD OF
ACTIONS. DO NOT RECORD IT HERE.)

INTERVIEWER, PLEASE NOTE THE FOLLOWING ABOUT THE RESPONDENT BY CIRCLING
THE NUMBER OF THE CORRECT RESPONSE:

C-30. SEX
C-31. RACE
C-32. ENTER R'S ZIP CODE:

C-33. ENTER R'S PSU #:

8 6.10 Section D — Interviewer Evaluation Questions

The interviewers were asked to give their impressions about certain aspects of the
interview by filing out the questions in Section D. We were particularly interested in any
information they might provide about any difficulty the respondent might have had in
understanding the material. All questions in this section were answered by the interviewers after
they left the respondents' homes. The interviewers were told:

Section D of the questionnaire is designed to provide us with feedback from all
inferviews. It is crucial to the evaluation effort that you answer all applicable
questions as fully as possible. You, as an interviewer, are our most important
source of information for evaluating these topics. [Westat, 1994q; p. 4-107]

The race categories, based on the 1990 census categories, were as follows: White, Not
Hispanic; White, Hispanic; Black, Not Hispanic; Black, Hispanic; Asian; and Other.
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Questions D-1 to D-6a asked for the interviewers' impression about the interview situation, how
the respondent attended to the interview, and the difficulties the respondent may have had.

D-1. What was the reaction of the respondent as you read through the material
beginning with A-3 through A-16? (This is the descriptive material including the
maps and charts.)

a. How distracted was the respondent?

b. How attentive was the respondent?

c. How well did the respondent understand this material?
D-2. Did the respondent say anything suggesting that he or she had any
difficulty understanding either the natural recovery process or the speed-up
program?
D-2A. Describe the difficulties. [OPEN-ENDED]

D-3. Did the respondent have any difficulty understanding the vote questions
(W-1 through W-3)?

D-3A. Describe the difficulties. [OPEN-ENDED]

D-4. When you asked the voting questions did you feel the respondent was
impatient to finish the interview?

D-4A. How impatient was the respondent?

D-5. How serious was the consideration the respondent gave to the decision
about how to vote?

D-6. Not counting you and the respondent, was anyone age 13 or older
present when the respondent voted?

D-6A. Do you think the other person(s) affected how the respondent voted or
don't you know?

The final question invited the interviewers to make any other comments they wished about

The scale included the following categories: extremely, very, somewhat, slightly, not at all, and
not sure.

The answer categories were very impatient, somewhat impatient, a little impatient, not very
impatient, and not sure.

The answer categories were extremely serious, very serious, somewhat serious, slightly serious,
not at all serious, and not sure.
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the interview. No specific instruction was given about this except that they should "record here
any other comments you think would be useful about how the interview worked and how the
respondent ‘took' the interview." (Westat, 1994a; p. 4.111]

D-7. Do you have any other comments about this interview? [OPEN-ENDED]
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§ 7 Main Survey Administration

8§ 7.1 Introduction

Westat's administration of the main survey consisted of several distinct steps. A random
sample of California blocks was drawn, the individual dwelling units in those blocks were listed,
and a random sample of the listed dwelling units was selected. An interviewer's training manual
was prepared, and Westat's interviewers attended a three-day training session to ensure consistent
and proficient administration of both the base and scope versions of the survey instrument.
During the five months of main survey data collection, the interviewers were supervised by
regional field supervisors and a field manager. As the interviews were completed, Westat
conducted quality control edits and validations. At the end of the data collection, sample weights
were constructed. Finally, data sets containing the responses to both close-ended and open-ended
questions were prepared. This chapter details each of these stepdl bAsseen, three of the
NOAA Panel's recommendations implemented in our study pertain directly to survey execution:
in-person interviews, a probability sample, and, to the extent possible, minimization of non-

response.

Westat, headquartered in Roilley Maryland, is one of the country's most respected survey
research firmsA copy of Westat's corporate brochure can be found in Appendix C.1.

See Chapter 5 for a discussion of the base and scope instruments and Appendices A.1 and A.2
for copies of the base and scope survey instruments, respectively.
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§ 7.2 Sample Design

Westat designed the main study sample to represent the population of English-speaking
Californians, age 18 or older, living in private residences they own or rent (or whose rent or
mortgage they contribute to). A multi-stage area probability sample was designed ¢adjive
residential dwelling unit in California an equal chance of selection. The selection of the sample
followed standard procedures for multi-stage area frame designs that have been used for decades
by high-quality survey organizations.

At the first stage of selection, all the counties in California were assigned to Primary
Sampling Units (PSU's). Many of the PSU's consisted of multiple counties, some of single large
counties, and Los Angeles county was divided into two PSU's (the city and the rest of the
county). Thirteen PSU's were then selected with probabilities proportional td 98€irCensus
population counts. Within the selected PSU's, 652 segments (city blocks, groups of blocks, or
Census equivalents in rural areas) were selected with probabilities proportional th98@ir

Census counts of housing units.

The Census Bureau's definition of a dwelling unit (DU) was used: a house, an apartment, or
group of rooms or a single room occupied as separate living quarters (that is, the occupants do
not live and eat with any other person in the structure, and there is direct access from the outside
or through a common hall or area). See Westat (1994a).

See Kish (1965).

These were as follows: Del Norte and Humboldt; El Dorado, Placer, Sacramento, and Yolo;
Alameda, San Mateo, San Francisco, Marin, and Contra Costa; San Joaquin; Santa Clara; Fresno;
Santa Barbara; Ventura; Los Angeles County; Los Angeles City; Orange; Riverside and San
Bernardino; and, San Diego.
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8 7.3 Selection of Dwelling Units

From August 18 to October 9, 1993, Westat's trained listers canvassed the 652 selected
segments and listed every dwelling unit (DU) they found. (For those segments with a very large
number of DU's, only a "chunk” chosen by Westat's sampling department, with probabilities
proportional to its size, was listed.) A random selection of dwelling units was then drawn from
the listed DU's by Westat statisticians. The number selected (4,800) was determined after
estimating rates of occupancy (some DU's will beant), eligibity (some won't contain English-
speaking adults), and response (some won't cooperate with the request for an interview) so as to
yield approximately 3,000 interviews.

At the start of the main study data collection in March, interviewers followed a prescribed
probability procedure to sample DU's not recorded by the listers. This procedure corrected, in an
unbiased manner, for DU's missed by the listers as well as for any units constructed after the
listing was conducted. It produced 21 additional DU's. Thus the total sample consisted of 4,821
dwelling units. These 821 DU's were randomly assigned within segments (in a 2 to 1 ratio) to

the base and scope samples.

This procedure is described in Westat's Listing Manual for this study.

The listing process revealed that one of the selected segments contained no dwelling units;
hence, the selected DU's come from 651 segments.

See Appendix C.2.1.

Cases were also randomly assigned to the five tax amount versions described in Chapter 6.
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§ 7.4 Interviewer Training

The 59 professional interviewers participating in the study attended a three-day training
session held on March 5-7, 1994, in San Diego, CA. All of the interviewers had prior household
interviewing experience. The training session was conducted by the study's Project Manager,
Susan Rieger, assisted by the Field Director, Field Manager, and three Regional Field Supervisors.
The interviewers, field supervisors, and field manager were not informed of the survey's intended
use in litigation. The study was referred to simply as the California Issues Study (CIS). Only a
small number of senior staff in the Rockville office knew of the intended use and they exercised
care to ensure that its purpose was not communicated to the field staff. The interviewers had
been given an initial set of study materials to read before attending training. The training
consisted of scripted lectures, exercises, interactive small group sessions, and role-playing
sessions (using prepared scripts) in which one trainee took the role of the interviewer and another
played the role of the respondent.

After general introductions, the first morning of the training began with an overview of the
CIS study. The discussion then turned to the interviewer's role and a brief description of the
interviewer's materials. After a break, the training reconvened for a demonstration interview to
show the way the interview was to be administered. That was followed by a detailed discussion
of the first of the interviewer's tasks: locating the dwelling unit and selecting a respondent for the
main interview. The remainder of the afternoon was devoted to the administration of the main
interview. This took place in small groups led by the regional supervisors and the project
manager. The key features of the main interview were highlighted; special emphasis was placed

on using the visual aids, reading the narrative sections, and following the skip patterns.

Westat's training procedures are further described in Appendix C.5.1.
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The second day of training began with a detailed comparison of the base and scope
instruments. They were identified as "Version A" and "Version B" or "blue" and "yellow"
(corresponding to their colors), respectively; the words "base" and "scope" were never used with
any of the field staff. The interviewers were told that the two versions were being fielded because
of scientific uncertainty about the number of species affected. The trainees then broke into
smaller groups for two interactive sessions led by the regional supervisors. The first session
included lecture and practice with probing techniques. The second session included a detailed
group discussion of the screening procedures, the record of actions, and the non-interview report
(NIR) form. The discussion was followed by a role-playing exercise. After lunch, the role-
playing exercise was completed and the rest of the day devoted to further role-playing.

The third day began with a review of the probing exercise (a self-administered test on
probing) and administrative procedures. The remainder of the day was spent in role-playing with
both versions of the survey instrument. As part of concluding comments, interviewers were
instructed to practice administering the two versions of the survey instrument at home before they

conducted interviews at sampled DU's.

8 7.5 Interviewer Supervision

All interviewers reported to one of the three regional supervisors, who in turn reported to
the field manager. Supervisors were responsible for conferring with interviewers regularly,
reporting on and managing progress, performing quality control edits, and validating interviews. Interv
interviewers participated in conference calls with other interviewers and supervisors to share their
strategies on gaining cooperation.

Supervisors entered data on interviewing production, time, and expenses into a machine-
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readable file that was set up to generate field status reports. Supervisors also reported weekly by
telephone to the field manager on survey progress, case assignments, and refusal conversion
strategies. In addition, the field director had a weekly telephone call with the supervisors and the

field manager.

§ 7.6 Quality Control Edits

Interviewers sent their completed questionnaires to their supervisors on a weekly basis.
Upon receipt, supervisors were responsible for a comprehensive field edit of the questionnaires
before sending them to the home office for further editing and data entry. The edits, for
completeness and accuracy, used the form shown in Appendix C.3. The form covered respondent
selection, skip patterns, probing, verbatim recording, and other administrative matters. Results of
the edits were discussed with the interviewers.

The edits uncovered 16 cases in which respondent selection within the household was
carried out improperly. None of these cases was included in the final data set; they were all

counted as non-respondents to the main interview.

8 7.7 Main Survey Data Collection

The main survey data were collected over a 24 week period, from March 8 to August 23.

To facilitate quicker turnaround of the final cases, toward the end of the field period these edits
were conducted by staff in Westat's Rockville office.

In another instance, a respondent received an emergency phone call during the administration of
section B of the questionnaire; the main interview was temporarily terminated. After consulting
with supervisors, the interviewer returned to administer the demographic questions (C-1 through
C-15) contained in section C. The section B and the section C questions not administered in the
second visit were assigned a value of 9 (for "not ascertained") and the case was included in the
final data set.
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In the first week of the field period, the Los Angeles Times reported that small amounts of DDT
were found in two backyards in an unincorporated area east of Torrance, half a mile from the
former Montrose Chemical site. In subsequent weeks, the EPA discovered that the DDT was in
larger quantities than expected; various government agencies held three public meetings in the
Torrance area; and, more than 30 families were relocated so that the EPA could excavate the
DDT-laced soil.

While none of the selected DU's were in this neighborhood, three segments (encompassing
22 selected DU's) were located in sections of Torrance just to the south of this neighborhood, and
two additional segments (encompassing 13 selected DU's) were located in the city of Carson
which is just to the south-east. Given the close proximity of these 35 DU's to a neighborhood
where the excavation of DDT was causing intense concern about human health, no attempt was
made to administer the main interview there. As a result, the population to which our results
apply consists of all English-speaking California households except those near the excavation,
which we defined as zipcode 90502 (the location of the excavation) and the four zipcodes sharing
a common boundary with it (90501, 90248, 90710, and 90745).

In the beginning of June, an incentive program was introduced to minimize attrition of
interviewers and to reward interviewers for completing the more difficult cases that remained.
These cases included a large number of initial refusals and cases where it was difficult to find
household members at home. The incentive plan, similar to ones Westat had used on other large
studies, followed a two-tiered approach. It provided a monetary incentive for total number of

cases completed during the data collection period as well as a weekly incentive for cases

Los Angeles Times, March 10, 1994, at B3.
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completed over a set amount for the remainder of the field period.

§ 7.8 Validation of Interviews

The original plan was for supervisors to validate approximately 10 percent of each
interviewer's assignment. The cases to be validated were randomly preselected in advance of the
field work. Thus, both interviews and non-interviews were validated. For interviews completed
after the incentive plan went into effect the validation rate was increased to 100 percent.

Validations were performed by telephone using the form shown in Appendix C.4.
Validations on cases without telephone numbers were attempted in-person. Problems with
interviews conducted by two interviewers were discovered. As a result, all of the cases they were
assigned were validateddq,, 100 percent of the work they completed both before and after the
introduction of the incentive plan). This revealed that a total of 30 interviews had not been
conducted with residents of the selected dwelling unit. In another 8 cases, the validator was
unable to determine whether the interview had been conducted. For many of the 30 failed
validations, information about the interview topic was conveyed in the course of conducting the
verification. In order to avoid self-selection bias arising from knowledge of the topic, no attempt
was made to interview the correct respondent in such instances. In other cases, however, nothing
about the topic was conveyed during the validation and, in two of these instances, a main
interview was later conducted with the appropriate person. The remaining 36 cases were treated

as "other nonresponse". (For further details, see Appendix C.5.4).

For further details, see Appendix C.5.3.

There were also 9 cases to which the two suspect interviewers had assigned various non-
response outcomes
that validators could not verify. Eight of these were also treated as "other nonresponses”. The
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§ 7.9 Sample Completion

The outcome of the interviewers' attempts to complete a Screener—designed to collect
information on household composition and to select a respondent for the Main Interview—was as
follows:

ninth was coded a refusal, which was the outcome after another interviewer tried to conduct the
interview.

A copy of the CIS Household Screener can be found in Appendix C.2.1. The other field
materials €.g, refusal conversion letters, not at home/unable to contact letter, community leader

letter, "Sorry | Missed You" card, "No Habla Espafiol” casd) by the interviewers and, when
appropriate, mailed to the selected addresses can be found in Appendices C.2.2 to C.2.7.
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Screeners Completed.. .......... ..o 3,391

Not an Occupied Dwelling Unit...... .......... 503
Language Barriers...... ..ccooveee veiiiviinn ceeeeennn, 152
Refusals ......... voveiiiiet i s e, 551
Physical/Mental Handicaps.... ........... oo 39 737 eligibility
unknown

Never Reached........ ...cccooos iiiiiiiin i, 52
Other Nonresponses... ......ccc. coveeeenn. 95
Torrance Area Ineligibles 35
Other Ineligibles......... cccccovien civiiiiien i, veeee. 3
TOTAL. et s e ceeiieeeee e 4,821

The results from the 3,391 cases where a respondent was randomly selected from the
Main Interview were as follows:

Main Interviews Completed... ........... .......... 2,810
Refusals ......... voveviiiis i s e, 269
Language Barriers...... .cccoooeee veviiiviinn ceveeennn, 189
Physical/Mental Handicaps.... ........c.. veeevven. 26
Never Reached........ ...cccooos iiiiiiiin i, 54
Other Nonresponses... .......... ..... e 43

This includes 35 cases that could not be validated; 26 cases where the household moved before
the Screener could be administered; 15 cases where the final outcome was uekgown (
guestionnaire was lost in the mail); 10 cases where the interviewer was unable to gairear¢ess (
selected DU was in a locked building); and 9 cases where the correct DU could not be identified
due to insufficient listing information.

This consists of the addresses in the five segments near the Montrose site. At the very end of the
field period, attempts were made to gather Screener information about the composition of these
households, but no respondent was selected to be interviewed for the Main Interview. The
information from these Screeners was used in the construction of sample weights as well as to
estimate the number of households in the Montrose area. This estimate was subtracted from the
estimated total number of California households in order to arrive at the population to which we
extrapolated our results (see Section 7.10).

This consists of addresses occupied on a temporary basis by visitors who resided outside of
California.

This consists of 16 cases in which respondent selection within the household was carried out
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The response rate is the number of completed main interviews divided by the number of
eligible households. Thus, computing the response rate involves making an assumption about the
eligibility of the 737 occupied dwing units that were nonresponses to the Screener for other
than language reasons. The standard survey practice is to assume the same proportion of these
cases was eligible as for those cases whose eligibility was determined (Council of American
Survey Research Organizations, 1982), which in this instance is 90.3 percent. Using this
approach, the response rate was 72.6 percent: 2,810 divided by [4,821 - (503 + 379 + (0.097 *
737))]. That is, in calculating the response rate, we removed from the denominator the 503
addresses that were not occupied DU's, the 379 known ineligible cases (341 language barriers, 35
Torrance area ineligibles, and 3 other screener ineligibles), and 71 additional cases representing

our best estimate of the ineligibles among the screener nonresponses.

improperly, 15 cases in which the household moved before the Main Interview could be
administered, 9 cases where the validation confirmed the Screener but not the Main Interview,
and 3 cases where the Main Interview could not be administered before the end of the field
period.

Of the 3,546 occupied DU's outside of the Torrance area whose status was determined
(completed screeners, screener language barriers, and screener other ineligibles), 3,202 (or 90.3
percent) were members of the eligible population (3,546 less the screener language barriers, main
interview language barriers, and screener other ineligibles).

The response rate for the base sample was 72.1 percent and for the scope, 73.8 percent, a
difference that is not statistically significant. The response rates for each PSU are provided in
Appendix C.6. Due to rounding, the over-all response rate is shown in the appendix table as 72.7.

The lower-bound estimate of the response rate, assuming that all of the 737 unknomty eligib
cases were in fact eligible, is 71.3 percent.
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§ 7.10 Sample Weights

As information about the survey topic was not provided to individuals until after the main
interview began, wilingness to pay for the program to speed-up the recovery of the affected
species could not have directly affected whether or not a household responded. It is possible,
however, that other characteristiesd., household size or residence in large urban areas) were
related to responding/non-responding status. Thus the composition of the interviewed sample
could differ from that of the total sample initially chosen. In addition, some parts of the
population may not be represented in a sample either becaubegdwets were missed by listers
or because individuals who live in a dimg unit were not reported as living there. This is
referred to as undercoverage. Finally, the fact that samples are drawn randomly means that
chance processes may cause the sample characteristics to depart from those of the population
from which it was drawn. This is known as sampling variability.

In order to limit the impact of sampling variability and reduce the potential for error from
nonresponse and undercoverage, sample weights were constructed following standard survey
procedures. The sample weights incorporated both nonresponse adjustments and post-
stratification to household totals from the 1993 Census Bureau's Current Population Survey
(CPS). The nonresponse adjustments were done within groups defined by age of householder,
race/ethnicity, and household type (married couple present versus other). The weights of those
who responded within a group are increased by a factor that allows them to represent both
themselves and the non-respondents within the group. To the extent that respondents are similar
to the non-respondents within a group in terms of responses to a survey item, the potential for
non-response bias in the corresponding survey estimate is reduced.

The post-stratification involved weighting the sample so it reflected the California
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distribution of the 1993 CPS on age of householder, race/ethnicity, household type, and
geographic area of California. The sample weights of respondents were adjusted so that
aggregate totals corresponded to Census figures. This reduces variation from the chance nature
of sample selection as well as adjusts for any coverage differences among the groups used for the
post-stratification.

No additional corrections to the data set beyond those implied by the weighting scheme
described above have been made because we have assumed Himat ghvts chosen for our
sample but not interviewed are missing at random with respect to their wilingness-to-pay values
within the groupings used for the weighting adjustments. This assumption is plausible largely
because a household's decision to participate or not participate in our survey was made without
knowledge of the survey's subject matter. It is possible that households who are very difficult to
find at home or who generally refuse to be interviewed have systematically different wilingness-
to-pay values, but it is unclear whether the values might be higher or lower. In any event, our
response rate is sufficiently high that any non-response effects should be reasonably small.

Due to logistical and time considerations, no foreign language versions of the final

guestionnaire were used. As a result, non-English speaking households were not eligible to be

The weights also took into account the departures from equal pit@sabf selection that
occurred in 6 of the 651 segments. In 4 segments, clerical errors meant that households were
selected with probabilities that were too large. In 2 other segments, there had been extraordinary
growth in population since the 1990 Census. As a result, these 2 segments would have
contributed a disproportionately large fraction of the total sample if an equal probability design
had
been followed. It is standard practice in such instances to restrict the number of DU's selected, as
well as to trim the weights associated with the cases so as to minimize the mean square error of
the results. For further details of the weighting, see Appendix C.5.5.

As the NOAA Panel points out, response rates substantially higher than ours are unlikely to be
achieved in contingent valuation surveys (Arretnal, 1993; p. 4611).
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interviewed. On the basis of the characteristics of a 5 percent sample of the California households
from the 1990 Census (the Public Use Microdata Sample), Westat reduced the 1993 CPS estimate
of the number of California households to reflect the proportion of that were non-English
speaking in the subgroups used for post-stratification. This yields an estimate of 10,347,108

English-speaking California households to which our results may be extrapolated.

§ 7.11 Data Entry

As the questionnaires were received at Westat's home office, the numeric and verbatim
responses were entered into separate computer files by the data entry department. The numeric
data were entered as they appeared on the questionnaire. The data entry staff was instructed to
enter a value of "9" in those instances where the question was blank but should have been asked.
The data were entered in batches independently by two persons (that is, there was 100%
verification of the data entry). When data entry and validation activities for a batch of
guestionnaires were complete, an ASCII file containing the numeric responses was electronically
mailed to NRDA. The batch of questionnaires and a diskette containing both the numeric

response data file and a verbatim response file were sent to NRDA.

If no one in the household spoke English, but someone spoke Spanish, an attempt was made to
send a Spanish speaking interviewer to administer the screener to obtain household information.
Once the screener was completed, if it was determined that no eligible household member spoke
English well enough to be interviewed, the main interview was closed out as a language barrier.

If it was not possible to send a Spanish speaking interviewer to administer the screener, the
screener was closed out as a language barrier.

The total number of California households was estimated to be 11,107,204, of which 10,410,160
were English-speaking. This number was then reduced by 63,052, Westat's estimate of the
number of households in the five zipcodes described in Section 7.7.

For a description of how Westat tracked each questionnaire before sending to NRDA, see
Appendix C.5.2.
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Questionnaires arriving at NRDA were logged and filed, and the numeric responses re-
entered by NRDA staff. Once a batch was re-entered, that data set was compared with the data
set provided by Westat. For each case, a direct comparison was made of the two values for each
variable. Differences were reconciled by an examination of the source questionnaire; and a data
set was constructed incorporating the reconciled values of the two data sets.

Using the reconciled numeric response data set, NRDA corrected skip pattern violations
and recording errors. A computer program was written that assigned a value of "9" (categorized
asnot ascertainedn the Appendix D.1 tables) to those questions that the respondent was not
asked but should have been asked. A value of "." was assigned to those questions which the
respondent was asked but should not have been asked. In addition, a separate program was
written to treat the less than two percent of the interviews that contained errors at the voting
guestions (W-1, W-2, and W-3) and the reconsideration questions (W-7, C-17—C-20). These
were either recording errorsd., the interviewer circled the appropriate answer category on the

skip record but not at W-1, W-2, W-3, or W-7) or cases where the respondent changed his or her

mind about an answer and the interviewer circled a second answer category without putting a line

The most common differences were as follows: Westat and NRDA interpreted the handwriting
differently for questions that required interviewers to record a nuralger{su, zipcode, year of
birth); Westat entered a value of "9" and NRDA followed pre-specified decision rules for
guestions where the interviewers circled more than one answer categpmespondent
answered "in between 2 and 3" so interviewer would circle both 2 and 3 or respondent at W-4
would answer both 1 or 2 and make a spontaneous comment that was recorded under "OTHER
[SPECIFY]" and thus coded 3); Westat's coders referred to other field material documents
(whereas NRDA didn't) when the interviewer failed
to circle A.M. or P.M., failed to enter correct PSU, didn't check Box 1 or Box 7, or did not code
race or sex on the main interview itself; and cases where Westat's coders neglected to enter a
value of "9" for questions that were not asked but should have been.

See Appendix C.7 for copies of the recode files (executable in STATA).
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through the first code that was circled. This cleaned data set was used in the analysis reported
elsewhere in this report. Tabulations of this cleaned data set, weighted and unweighted, are found
in Appendix D.1.

NRDA staff also re-entered the verbatim responses. The two verbatim response data sets
were compared by visually comparing the entries for each question. Inconsistencies were
resolved by reference to the source questionnaire, and a data set was constructed incorporating

the reconciled responses of the two compared data sets.

If the respondent changed his/her mind after answering a question, the interviewers were
instructed to put a line through the first code that was circled and write next to it "RE" (an
abbreviation for respondent error).

The discrepancies involved such things as transposed prepositions and pronouns and the linking
of spontaneous comments to a page number versus a specific question number.
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8§ 8 Evaluation of Qualitative Measures of Survey Reliability
§ 8.1 Introduction

This chapter examines the qualitative evidence underlying the quantitative data analysis
presented in Chapter 9. In section &@rbatimresponses to open-ended questions in the base
survey instrument are examined. The primary focus is on the elicitation questions recommended
by the NOAA Panel that asked respondents to explain their reason(s) forfeotmigagainstthe
accelerated recovery program or why they were not sure about how they would vote. While a
gualification to that recommendation is noted in Chapter 4, qualitative data from the survey
provide evidence that respondents paid attention to the survey and took the choice opportunity
seriously, that respondents' decisions reflected their perceptions of the object of choice and their
preferences for it, and that their choices were not influenced by extraneous factors, one's
confidence in the reliability of the data is increased. Section 8.2 also examines the additional
kinds of information respondents requested during the presentation of the injuries and the
accelerated recovery program.

In section 8.3, the responses to section B debriefing questions, which provide additional
information about how respondents perceived various aspects of the injuries and program, are
examined. Section 8.4 explores the characteristics of those respondents who chang@d their
votes tonot for votes when they were given opportunities to reconsider their initial votes. In
section 8.5, interviewer assessments of various aspects of the interview are examined; and finally,

section 8.6 presents a summary of our qualitative analysis.

See section 4.6.2.4.
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§ 8.2 Examination of Responses to Open-Ended Questions

Several issues are considered in this section: whether respondents understood the choice;
whether they took the choice seriously; whether they took relevant factors into account when they
made their choice; whether they felt pressured to vote one way or another and, if so, whether
there is evidence that this affected how they voted; and whether they were influenced by the
presence of other people during the interview. The concern that underlies these issues is the
meaningfulness of the respondents’ voting choices, a concern that motivated both the NOAA
Panel's methodological recommendations and the design and implementation of this study. Before
addressing these issues, the method of coding the open-ended, verbatim responses into discrete-

response categories is described.

§ 8.2.1 Coding of Open-Ended Questions

Periodically during the description of the injuries and the accelerated recovery program
and immediately after the choice questions, the interviewers asked open-ended questions and
recorded respondents’ answers as completely as possible, word by word, in pen, on the
guestionnaire. The interviewers were also instructed to record in the same way spontaneous
comments made by the respondent at any other time during the interview. The information
recorded is referred to as a verbatim response.

The coding of the verbatim responses into discrete categories consisted of three steps.
First, open-ended questions were selected for coding: A-7A, A-11A, A-13A, A-15A, W-1, W-4,
W-5, and W-6. Second, after an examination of typical comments made in response to these
guestions in the Pilot 1V interviews, coding schemes to categorize the various responses were

developed. Next, two coders independently examined the open-ended and spontaneous verbatim
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responses for the selected questions, separating them into individual ideas. Once this process was
completed, the two coders worked together to negotiate resolutions of any disagreements they
had.

In the third stage of coding, another set of two coders independently assigned each of the
separate ideas into one of the categories listed in a preliminary coding scheme; after an initial
batch of verbatims had been coded, we evaluated the discrepancies between the coders. We
subsequently revised the coding scheme to increase precision and clarity. Each coder then
independently assigned each of the verbatim ideas to one of the revised categories. Finally, they
reconciled any codes on which they disagreed. This sort of procedure is conventionally used by
psychologists and other social scientists to do content analysis of open-ended material (Bailey,

1987). The coded values are tabulated in Appendix D.2. and discussed below.

8 8.2.2 Queries During Presentation of the Injuries and Accelerated Recovery Program

The first section of the interview contained four sets of questions (A-7/A-7A, A-11/A-
11A, A-13/A-13A, and A-15/A-15A) that asked respondents if they wanted material repeated or
if they had questions about material that had just been presented. Those wiestsaitie first

guestions of the pairs were asked to describe what they would like repeated or what they wanted

See Appendix C.8 for a copy of the verbatim coding schemata.

Our pretesting indicated that some respondents wanted additional information about the
sediment that would be used to cover the contaminated layer, but that the demand for this
information was not broad enough to justify presenting these details to everyone and risking
information overload. Therefore, we made this information optionally available to respondents by
placing scripted responses in boxes at relevant places in the questionnaire (see Boxes 3, 4A, and
4B in Appendix A.1). The interviewers were instructed to read these scripted responses
whenever a respondent mentioned these topics or asked questions about them and to record this
action by checking the appropriate box.
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to know. The responses to these questions provide useful information about respondents’
reactions as the information on the injuries and accelerated recovery program was presented.

Question A-7 was asked after the description of the reproduction problems of the four
affected species. When asked if there was "anything that | have told you about these four fish and
bird species that you would like me to repeat?,” 96 percenneai®f the 62 respondents who
saidyes and were asked in A-7A what they would like to have repeated, most inquired instead
about aspects of the situation that would be described later. For example, 23 respondents wanted
to know what had caused the four species' reproduction problems and 28 wanted information
about these species' endangerment status. The survey instrument provided information about the
cause of the reproduction problem and about endangerment in the very next section of the
interview.

The second pair, A-11/A-11A, asked whether respondents had heard anything about the
two chemicals that "are located in this particular place.” The 146 respondents (8% of the sample)
who answered/es were asked: "what have you heard?" Approximately 45 percent of these
respondents made a clear reference to the DDT/PCB deposit off the South Coast.

Questions A-13/A-13A followed the description of the accelerated recovery program and

asked the respondent if he or she had any questions about how it would work. Questions A-

In some cases, even though A-7 was cogsdand a verbatim response was recorded at A-7A,
the comment was clearly not in response to or relevant to the question. These types of comments
were not considered in the coding of the A-7A verbatims nor were similar types of comments
considered in the coding of A-11A, A-13A, or A-15A.

Respondents either asked questions about members of these species who lived elsewhere or
whether the species may become extinct.

Here the interviewers were instructed to point to the location of the deposit on Map 3. See
Appendix A.1.
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15/A-15A followed the description of the natural recovery option and asked the respondent if he
or she would like to know anything else about either the accelerated recovery program or the
natural recovery option. Approximately 14 percent of all respondents asked questions at A-13A
and at A-15A. Over 25 percent of respondents who asked a question at A-13A also asked a

guestion at A-15A. The verbatim responses to these questions are summarized in Table 8.1.

Table 8.1 Verbatim Responses to A-13A and A-15A

QUESTIONS ABOUT... A-13A A-15A
(N=257) (N=260)
cost of program/paying for the speed-up program 28.4% 53.1%6
how the speed-up program would work and its consequences 36.2% 19.P%
other possible ways to speed up recovery 16.39 4.69
natural recovery process 1P 11.5%
whether the speed-up program would work 29.6% 18.19
other 17.1% 14.6%

Percentaging base is the number of respondents who gave a verbatim response to each questian. Percenta
total more than 100 percent as multiple responéasea.
This category was not applicable to A-13A.

The coded categories are of three types. As one might expect, the most commonly asked
question concerned the cost of the program and, in particular, what the respondent would have to
pay. Based on those who gave a verbatim response at A-13A and A-15A, 28 percent asked this
type of question at A-13A and 53 percent at A-15A (the latter question asked just prior to the

description of the program cost). The second type of query was about various aspects of how

one or the other of the alternatives would work, including alternative ways to accelerate recovery.

The same coding categories were used for A-13A and A-15A except that a natural recovery
category was added for the latter question.
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The last type of query often involved expressions of skepticism about whether the accelerated
program would actually work. Overall, the number of respondents who asked a question about
either the injuries, accelerated recovery program, or natural recovery process at A-7, A-11, A-13,
or A-15 was not large; and the questions they raised generally related to the material in a

meaningful fashion.

§ 8.2.3 Did Respondents Take Relevant Factors Taken into Account When Voting?

To increase confidence that the voting choices are reliable, it is desirable that they be
related to: (1) what the program would offer, (2) the cost of the program to the respondent's
household, and (3) the respondents' preferences for environmental amenities of this sort.
Important sources of evidence for these relationships are presented in subsequent chapters. These
include the sensitivity of respondents to the size of the dollar amounts they would pay (Chapter
9), the construct validity equation (also discussed in Chapter 9), and the test of sensitivity to the
scope of the injury (Chapter 10). Another source of evidence, particularly relevant to the first
two items, is the set of respondents’ answers to the open-ended, follow-up questions, asked
immediately after the choice questions, which gave respondents the opportunity to explain why
they made the choices they did. W-4 was asked of those who said they would not vote for the
program, W-5 of those who said they were not sure about how they would vote, and W-6 of
those who said they would vote for the program at either of the tax amounts they were asked
about.

The NOAA Panel recommended the use of such questions and that their answers be
carefully coded to show the types of responses (Aebal, 1993; p. 4609). They also noted

that the open-ended responses should be explained by "making reference to the cost and/or the
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value of the program". While we have made use of these types of questions in the Alaska survey
(Carsonet al., 1992) and believe that they provide useful information in this study, in section
4.6.2.4, we called attention to the psychological literature on the reliability of introspective
guestions which suggests caution in interpreting these types of responses. There are two reasons
why respondents' explanations will natcessarily be a complete accounting of all factors that
shaped their judgements. First, a number of psychological studies suggest that people are
sometimes unaware of factors that shape their own thinking and aetignsisbett and Wilson,

1977), and they sometimes forget about factors that influenced judgments made previously
(Lodge, McGraw, and Stroh, 1989). Therefore, we expect some respondents may fail to mention
considerations that shaped their voting decisions in this survey.

Second, and perhaps more important for this survey, is that in typical every-day
conversations, speakers conform to certain norms or conventions, including the notion that one
should not waste time telling someone else what that person already knows{&tie, In this
survey, respondents likely recognized that the interviewers were well aware of all the details of
the accelerated recovery program. Therefore, when explaining decisions to vote in favor of the
program, respondents may have left out the specific factors that influenced their decisions.
Rather, they may at times have simply made general, broad stateegnt&he program will
help the environment") that were intended to summarize what they have been told but in different
words and without being unnecessarily redundant. For these reasons, we expected respondents'
answers to the follow-up questions to provide insight into, though not necessarily a complete
accounting of, the factors influencing their choices.

W-4, administered to respondents who voéginstthe program at both the first and

second choice questions (W-1 and W-3), asked: "Did you vote against the program because it
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isn't worth_that much money to you, legcause it would be somewhat difficult for your household

to pay that much, or because of some other reason?" These particular response categories were
offered in the question itself to ease the possible embarrassment some respondents may have felt
about saying that they couldn't afford the tax amount asked about. Overall, 15.6 percent of those
who answered this question chose the "somewhat difficult to pay" response. The likelihood of
giving this response was strongly related (p < 0.001) to the tax amount the respondents were
asked about in W-1, with twice the percent of respondents at the higher amounts saying they
could not afford it than the percent at the lower amounts.

A little over 12 percent gave the first-offered response, "isn't worth that much money",
and 74 percent gave a different reason. If the respondent said he or she had another reason, the
interviewer was instructed to probe to learn what that reason was. Coders assigned each of the
reasons expressed in these "other" verbatim responses into the categories shown in Table 8.2. In
order to give a complete picture of the responses, also included in this table (shown in italics) are
the answers to the two pre-coded categories.

The most common type of response was the view, held by 51.5 percent of those who
answered W-4, that the problem described in the scenario was not that important and/or other
problems are more important to them. Respondents who expressed this view mentioned reasons
like: the reproduction problems will eventually take care of themselves; the injury is just in one
area; and other types of problems concern them more such as the homeless, schools, and crime.

As noted above, another 12.5 percent chose the related pre-coded response, "the program isn't

The format of this question is identical to the comparable question in the Alaska survey (Carson
et al.,1992, Question A-18).

In 15 cases, the interviewer circled more than one W-4 answer category, hence the percentages
total more than 100.
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worth that much money".

Table 8.2 Reasons for Choosing to Voiggainstthe Program

W-4. Did you vote against the program because it isn't worth that much
money to you, or because it would be somewhat difficult for your household
to pay that much, or because of some other reason?
CODING CATEGORY PERCENTAGE
[N=825]®
Problem not that important/Other problems more important 51.5%
Somewhat difficult to pagost too high 26.3%
Concerns about program or payment plan design 21.2%
Isn't worth that much money 12.5%
Wants more information 2.1%
Other 9.3%

Percentaging base is the number of respondents who answered W-4 and/or gave a response
"other (specify)". Categories in italics were assigned by the intervieverpie<
answer categories). Percentages total more than 100 percent as multiple responses
allowed.

Overall, a third of the respondents mentioned some aspect of the program cost. Twenty-
one percent mentioned various concerns they had about the program, such as skepticism about
whether it would work or whether the State would really use the money for the stated purpose.
(Forty percent of these respondents also gave reasons that involved the cost or the relative

unimportance of the program.) The W-4 responses displayed in Table 8.2 and our further analysis

of these responses strongly suggest that respondents who agdetst the program were

The overlap between these two categories is less than 1%.

This includes respondents who spontaneously mentioned some aspect of cost when they were
first asked the W-1 question where the cost of the program was first revealed.
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attentive to the object of choice and to the financial implications of voting for it and that they
weighed the object of choice against other concerns when making their decision.

Respondents who said at W-1 that they would not vote for the program or were not sure
about how they would vote at W-1 and who, in addition, indicated at W-3 that theyoteare
about how they would vote, were asked W-5: "Could you tell me why you aren't sure?" As
shown in Table 8.3, the verbatim responses given by the 99 respondents who were asked W-5 are
similar to the reasons respondents gave for voting against the program in W-4. A strong plurality
commented that the problem was not that important or other problems were more important to
them. Twenty-seven percent said the cost was too high. As one might expect, those in the
unsurecategory were more likely than those who voagainstto mention concerns about the
program or the design of the payment plan. They were also much more likely to express a desire
for more information. However, only about 2 percent of the total sample mentioned lack of
information as a reason for why they were not sure. Thus, it appears that the information

provided in the interview was sufficient for most respondents to make a choice.

Table 8.3 Reasons Whiot SureAbout Program Vote

W-5 Could you tell me why you aren't sure?

CODING CATEGORY PERCENTAGE
[N=99]®

Problem not that important/Other problems more 41.4%

important

Cost too high 27.3%

Concerns about program or payment plan design 31.3%

Wants more information 23.2%

The total of those who gave this reason at W-4 or W-5 divided by 1857, the base sample size.
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Other 30.3%

Percentaging base is the number of respondents who gave a response to W-%. Percent
total more than 100 percent as multiple responéaseal.

Question W-6, administered to those who voted for the prograetiher W-1 or W-3,
asked: "People have different reasons for voting for the program. Can you tell me what covering
the contaminated sediments would do that madewjting to pay for it?" This wording, which
is similar to the wording used for the comparable question in the Alaska study, was designed to
help overcome the conversational convention—that one should not tell someone what they
already know—~by focusing the respondent on the outcome of the program. The interviewers
were trained to use neutral and nondirective probes when respondents gave answers that seemed
vague or non-responsive to the question to determine whether the respondent had anything more
specific in mind.

The W-6 verbatims were coded into the categories listed in Table 8.4. The percentage
distribution across the categories for the 907 respondents who answered this question shows that
a large majority, 71.9 percent, voted for the program to help the affected species or area by
covering up the contaminated sediment. Twenty-two percent mentioned that hastening the
recovery process was important to them because they did not want to wait for natural recovery to
take place. The third most common (16%) type of reason was expressions of personal interest in
the program because it would realize goals that were important to the respondent. These reasons
were prefaced by "I" or "we"e(g.,"l am really concerned about those two birds [eagle and

falcon]" or "we like the natural environment around us"). Other reasons in this category reflected

Carsoret al, 1992, Question A-20.

As noted in Chapter 6, a chapter of the interviewer's manual for this study is devoted to probing
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the respondents’ personal interest in water-based recreation activities such as fishing.

Table 8.4 Reasons for Choosing to Vofeor the Program

W-6. Can you tell me what covering the contaminated sediments would do
that made you willing to pay for it?

CODING CATEGORY PERCENTAGE
[N=907®
Help affected species and/or the area where they live 71.9%
Hasten the recovery process 21.7%
Respondent personally concerned about environment/wildlife
or perceives household would benefit in some way 16.4%
Prevent possible physical harm to respondent or others 13.9%
Feel responsible to help fix this problem 13.6%
Others such as grandchildren or people living in the area wpuld 12.0%
benefit
Cost affordable/reasonable 9.8%
Might help other animals/ecosystem 7.5%
Protect environmefft 1.9%
Other 15.6%

Percentaging base is the number of respondents who gave a response to this question. Perce

total more than 100 percent as multiple responéaseal.

Only includes those for whom no other category was coded.

The reasons coded in the category "prevent possible physical harm to respondent or
others" usually involved a desire to avoid the possibility of having to worry, for themselves or
others, about catching or eating contaminated fish. We had anticipated that some respondents
would continue to be concerned about this despite the assurances they were given during the

interview that the fishing ban would prevent harm to humans. This is why the first

reconsideration question, W-7, addressed this concern and highlighted that the only outcome of

(Westat, 1994a).
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the program would be the accelerated recovery of the four species. Those who had expressed a
concern about possible physical harm to humans at W-6 were significantly more likely to change
their vote at W-7 compared to other types of respondents (p = 0.008). This is reassuring
evidence that respondents paid attention to the information conveyed in W-7. Furthermore, none
of the spontaneous remarks made at W-7 by respondents who reaffirmed their wilingness to vote
for the program indicated that they were unwillingattzept the question's premise that only the

four species would be helped by the program.

Among the other types of reasons were expressions of personal or collective responsibility
to do something about the problem because it was caused by humans (13.6%), and satisfaction
that others, such as grandchildren or people living in the area, would benefit from the accelerated
recovery (12%). About 10% of the respondents mentioned that the cost was reasonable given
what the program would accomplish. Next were those who mentioned that it might help other
animals (7.5%).

The most commonly expressed concern was that the presence of the chemicals in the local
ecosystem could also affect other, unspecified, creatures. Those who are shown in Table 8.4 as
giving a response coded as "protect environment” (1.9%) are those whmtdithrify this
thought by giving any other type of reason in their answer to W-6. Other respondents giving
answers coded in this category, as expected, appeared to use this type of comment to refer to
what the respondent presumed the interviewer already knew and clarified this with more specific

reasons in response to the non-directive probes.

Other characteristics of those who reconsidered fibrewotes are discussed in section 8.4.
Eighty respondents changed their vote at W-7; see section 8.4 for a more detailed discussion.
The total percent who originally gave reasarss, (fesponse before interviewer probed) coded in
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Verbatim responses to W-4, W-5, and W-6 suggest that respondents took relevant factors
of cost and the value of the program to them into account when making their voting choices.
Moreover, there is very little evidence that respondents who voted for the program did so because
they were misinformed about what the program would and would not accomplish. Those who
gave a "prevent possible physical harm™" answer were more likely to change their voterftom
against when reminded at W-7 that the human health was not affected. Moreover, only 9
respondents who gave an answer related to possible physical harm did not also give another
reason for why they votefbr the program. Finally, the percentage giving reasons coded as
"might help other animals/ecosystem” is small (7.5%), and only four of these respondents gave
just this reason. Few of these respondents mentioned the names of other animals they had in

mind; instead, they referred to the likelihood the local ecosystem might be generally affected.

§ 8.2.4 Did Respondents Feel Pressured to Vote One Way or Another?

Question B-7 asked respondents whether they perceived that the interview, overall, tried
to push them to vote one way or another or let them make up their own mind. Seven percent of
the total sample, or 132 respondents, said that they thought the interview had tried to push them
or were not sure about this. B-7A asked these respondents: "which way did you think it pushed
you?" Of the 132 respondents who answered this question, 101 (5.4% of the total sample) felt
pushed to votéor the program, 26 (or 1.4%) felt pushed to vagainst and 5 respondents were
not sure about the direction. All were asked to explain in B-7B: "What was it that made you
think that?" Some of those who said they felt pushed tofeotead no specific reason in mind,

just a generalized "feel" about this. Others in this category mentioned the fact of being presented

the "protect environment" category was 17.4 percent.
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with all the information about the injuries or being asked the follow-up choice question (W-2/\W-
3). Those who said they felt pushed to vaigainst were likely to mention the positive
information that the species would recover on their own or Card H (which listed reasons why one
might vote against the program).

Table 8.5 shows the relationship between the perceived direction these respondents felt

they were pushed and how they had voted at W-1. Those who felt pushedfur voted
Table 8.5 Voting Patterns by Direction Felt Pushed

Direction Felt Pushed Votdebr VotedNot For
Pushed-or [N=101] 43.6% 56.4%
Not Pushed [N=1707] 40.8% 59.2%

Xty =0.31; p=0.579

Direction Felt Pushed Votdebr VotedNot For
PushedAgainst[N=26] 19.2% 80.8%
Not Pushed [N=1707] 40.8% 59.2%

Xty = 4.93; p =0.026

for the program with virtually the same frequency (p=0.579) as the 92 percent of the sample who
said they felt the interview let them make up their own mind. This is consistent with the
interpretation that although they believed they may have felt some pressure, they did not seem to
be influenced by it. In contrast, there is a significant difference (p=0.026) between those who felt
pushed to votagainstthe program and the rest of the sample, with those who felt pushed to vote

against voting against more often than those who felt the interview let them make up their own

See Appendix A.1.

Two respondents changed their vote after B-7 was asked. See Table 8.8 in section 8.4.
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mind.

8§ 8.2.5 Were Respondents' Choices Influenced by Others?

In order to avoid distractions, interviewers were instructed to refrain from conducting
interviews with other persons present. However, in a number of cases, living arrangements were
such that someone else was present during some or all of the interview. Frequently, these were
young children in the respondent's care. In order to differentiate these cases from those where
teenagers or adults were present, the interviewers were asked in D-6 to report whether anyone
age 13 or older was present when the respondent voted. The answer was positive in 22 percent
of the interviews. Judging from interviewer remarks recorded on the questionnaires, almost all of
these individuals were other household members.

In question D-6A, the interviewer was asked whether he/she thought the other person(s)
affected how the respondent voted. In almost 90 percent of the cases where someone age 13 or
older was present while the respondent voted, the interviewers judged that there was no effect.
There were 15 cases (less than one percent of the total sample) where the interviewer said he/she
believed that the other person present did have an effect and 26 cases where the interviewer
indicated that he or she did not know. We examined the D-6a and D-7 verbatim comments for
these cases. Whenever influence was mentioned, it was almost always by another household

member.

§ 8.3 Section B Debriefing Questions
Respondents were asked to make a choice between a program to accelerate recovery,

which would occur in five years and cost their household a specified amount in higher taxes, and
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natural recovery, which would occur in fifty years and not cost their household anything more in
higher taxes. As the NOAA Panel pointed out, the reliability of respondents' choices depends on
the degree to which they accepted or believed certain basic assumptions underlying the choice.
For example, to the extent that some respondents did not believe that the accelerated recovery
program would be effective, their choices would tend to under-represent their value for
accelerating recovery. This is because they believed the program would be less helpful in
accelerating recovery than we had intended them to believe. The reverse would be the case if
some respondents believed that natural recovery would take longer than the 50 years. In this
case, their choices would be based on the assumption that a longer than intended stream of
benefits would be created if the program were implemented. As the NOAA Panel commented
(with reference to what happens when respondents do not accept information of this type): "in
effect they (the respondents) will be answering a different question from that being asked.”
(Arrow, p. 4605).

During our research, we devoted a great deal of effort to developing a program that
would be perceived by as many respondents as possible to be both effective in accelerating
recovery and targeted to the specific injuries. The presentation of the natural recovery option
received aimilar amount of attention to also make it as credible as possible. As we will show in
this and following chapters, the available evidence indicates that we were quite successful in this
regard. Nevertheless, given the diversity of respondent experiences and levels of trust in
information they receive from the government, the choice perceivedrbgrespondents differed

somewhat from the one that was described to them.

Mitchell and Carson (1989; pp. 249-252) discuss this issue at length.
The effect that lack of acceptance has on estimates of WTP is investigated in Chapter 9; the
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The data examined here are from a series of questions asked at the beginning of Section B
of the survey to check on respondent acceptance of several elements of the choice, including two
key items, the length of time that natural recovery would take, and the effectiveness of the
program to accelerate recovery. These questions asked respondents what they had in mind about
these choice elements when they voted. As noted in Chapter 6, this type of introspective
assessment may be unfamiliar to respondents, so these questions were carefully designed to avoid
misunderstanding®e(g., respondents taking them as an invitation to speculate about the topic of
the question instead of reporting what they had been thinking at the time they decided how to

vote). The wording we finally adopted appeared to have overcome most of these problems.

§ 8.3.1 DDT/PCB's and Reproduction Problems

The first debriefing question, B-1, asked if it seemed to the respondent that "DDT and
PCB's could cause the reproduction problems | told you about.”" Almost all the respondents
accepted this basic premise, with 94 percent answgeisig Those who saitho (2.7%) ornot
sure (3.7%) were disproportionately likely to be among those vohnog for the program

(p < 0.001).

§ 8.3.2 Length of Natural Recovery

effect tends to lower our estimates.

As noted in Chapter 6, the interviewers were told that "sometimes respondents wonder why they
are being asked questions like this about what they were thinking when they answered the vote
guestions — after all, they might say, you told them that it would take fifty years, why should they
doubt it." The interviewers were instructed to tell such respondents: "We find that some people
have different ideas about this. It is important for us to know what you had in mind" (Westat,
1994a; p. 4.71.).
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The next question, B-2, asked about a key feature of the natural recovery: how long
respondents had assumed it would take. Seventy percent said they had assumed that it would
take about 50 years when they decided how to vote. Because we were interested in whether their
beliefs differed significantly from this time frame, those who saidr not surein response to B-

2 were asked in a follow-up question, B-3: "Did it seem to you that it would take a lot more than

50 years or a lot less than 50?" Table 8.6 summarizes the B-2/B-3 responses. Some respondents
(6%) said they assumed recovery would take a lot more than 50 years. Others (15%) said they
believed recovery would take a lot less time than this. About 9 percent expressed other views,
which consisted mainly of expressions that no one could know for sure about the time frame or
the belief that it would take just a little more or a little less than the 50 years. Those who felt
natural recovery would take a lot more than 50 years were significantly more likely ttowvtie

program (p < 0.001); and those who felt natural recovery would take a lot less than 50 years were

significantly less likely to votéor the program (p < 0.001).

Table 8.6 Respondents' Assumptions About Length of Natural Recovéty

COMBINED RESPONSES TO B2/B3 PERCENTAGE
[N=1849]
A lot more than 50 years 6.3%
About 50 years 69.8%
A lot less than 50 years 15.0%
Other/Not sur® 8.9%
TOTAL 100%

Percentaging base is the number of respondents who answered B-2
Those who said "other" or "not sure" to B-3.

Seventeen of these "other" views clearly indicated a direction of the divergence from the 50 year
natural recovery period and were recoded intddheoreor lot lesscategories.
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8 8.3.3 Effectiveness of Accelerated Recovery Program

Another key respondent assumption examined in section B was how effective the
respondents believed the accelerated recovery program would be in solving the reproduction
problem within five years. Question B-4 asked: "When you decided how to vote, did it seem to
you that the speed-up program would be completely effective in solving the reproduction
programs within five years?" Those who said "no" or "not sure" in response to this question were
asked in B-5 which of four degrees of effectiveness they thought the program would accomplish.

Table 8.7 summarizes the B-4/B-5 responses.

Table 8.7 Respondents' Perceptions About Effectiveness of Program

COMBINED RESPONSES TO B-4/B-5 PERCENTAGH]
N=1848]%

Completely effective 52.4%

Mostly effective 11.0%

Somewhat effective 24.7%

Not too effective 6.2%

Not effective at all 2.6%

Not sure 3.1%

TOTAL 100%

Percentaging base is the number of respondents who answered B-4
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As shown in the table, 52% percent indicated, that when voting, they thought the program
would be completely effective. Another 11 percent of the sample thought the program would be
"mostly effective” and a quarter said "somewhat effective”. Only nine percent held serious doubts
about its effectiveness (answering either "not too effective” or "not effective at all') and an
additional 3 percent expressed uncertainty about its effectiveness. Given potential respondent
concerns about the possible effects of earthquakes or ocean currents on the deposit and their
general skepticism about government promises, this level of acceptance is reassuring. As shown
in Chapter 9, respondents who did not think the program would be completely or mostly effective
were less likely to votéor the program.

Further insight into the effects of nonacceptance can be gained by looking at
nonacceptances at both B-1 and B-5. A total of 198 respondents (10.7% of the sample) didn't
accept that DDT and PCB's could cause the injury (B-1) and/or believed that the accelerated
recovery would be "not too" or "not" effective or both. Only a few of these respondents (14 of

198) chose to vottr the program.

§ 8.3.4 Length of Payment

Question B-6 asked respondents whether they thought their households would have to pay
the special tax for the program "for one year or for more than one year?" Sixty-three percent said
one year, while 28 percent said they had doubted that it would be just one year when they voted.
This level of skepticism about the promise that the State would only require a one-time payment
reflects the frequently cynical views expressed by participants in focus groups and in pretesting.

Here again, as will be shown in Chapter 9, this laclaadeptance is associated with a lower
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wilingness to pay for the program as one might expect if respondents believed the object of

choice actually entailed a higher cost than was described to them.

§ 8.4 Reconsideration oFor Votes

Three questions included in the survey instrument gave respondents an opportunity to
change their votes. In each case, only respondents who Yotedere offered these
opportunities. The first reconsideration opportunity was presented in W-7, which appeared
immediately after the choice questions. Respondents were tolduppose human health is
definitely not affected” and the program would only help the four species of fish and birds. W-7
then asked: "Would you vote for or against the program if it cost your household [the highest
amount the respondent had voted for]?" While this question focused on the human health issue, it
also offered respondents who wanted to reconsider their vote for other reasons an opportunity to
do so.

The other two reconsideration questions, C-18 and C-20, were asked much later in the
interview of only respondents who had vofed the program (and who had not changed their
vote at W-7). They were based on certain types of answers to preceding "filter" questions. First,
all respondents who votddr the program at W-7 were asked in question C-17 how difficult it
would be for their households to pay that amount next year if the program passed. Most

respondents said it would not be "difficult at all" (36.7%) or "not too difficult" (33.3%) for them

As noted in Chapter 6, to help the interviewers keep track of how people voted and the highest
amount voted for, the instrument had a fold-out skip record where the interviewer recorded how
the respondent voted on W-1 to W-3. They also recorded the response at W-7 on the skip record
so they could refer back to it at Box 8.

The response to question C-17 is strongly associated (p < 0.001) in the expected way with the
amount asked in W-1.
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to pay. Twenty-one percent said it would be "somewhat difficult” and 7 percent said it would be
"very difficult.” The 234 respondents who gave the last two responses as well as the 13 who
were unsure at C-17 were given an opportunity to reconsider their vote at C-18.

Those who indicated that paying for the program would naobeewhabr very difficult
for their household were asked, in a second filter question (C-19), how strongly they favored the
program at the highest tax amount that they had previously voted for. Those who said they
favored the program "not at all strongly” (N=8) or "not too strongly" (N=101) were given an
opportunity to reconsider their vote at C-20. To be conservative, we counted those wia said
sureto any of the three reconsideration questions (W-7, C-18, or C-20) as having changed their
vote toagainst These combined categorie®( againstor not surg are referred to asot for
the program below.

Table 8.8 summarizes the reconsideration results. A total of 105 people, 11.5 percent of
those who originally votedor the program, changed their votes fréon to not for. Most
respondents (N=80) who changed their vote did so at the first opportunity offered, W-7. One
respondent volunteered at question C-21 (which asked about how strongly the respondent
favored the program) that he or she no longer favored the plan at all so he or she was counted as

having changed his/her vote.

Those who had just been given the chance to change their vote in C-18 were also asked the same
strength question at C-21 if they did not reconsider their vote at C-18. Combining the responses
to both of these identically worded questions shows that most of the respondents who chose to
votefor the program favored the program at that tax amount "very strongly" (25%) or "strongly"
(55%), while about 18% favored it "not too strongly" and just one percent
"not at all strongly."

This is consistent with how we treat those who saidsureto the original voting questions in
Chapter 9.
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Table 8.8 Respondents Who Changed Vote froifor to Not For

AT QUESTION ... AGAINST NOT SURE

W-7. Suppose human health is definitely aibected
in this situation and the program would only speed Up
the recovery of these four species of fish and birds. 64 16
Would you vote for or against the program if it cost
your household $(highest amount respondent voted
for)?

C-18. Now that you have had a chance to think a bit
more about this, would you vote "For" or "Against"” the 8 13
program if it cost your household $(highest tax amount
respondent voted for)?

C-20. Same wording as C-18. 2 1

C-19/C-21 "Doesn't favor plan” 1 0

There are various distinguishing characteristics of those respondents who changed their
votes. Respondents in the lowest three income categories were almost twice as likely to change
(p=0.003) as other respondents providing infoalvotes. Other categories of respondents who
were more likely to switch include those who in A-2E favored reduced spending on protecting
endangered wildlife (p=0.002), those who in B-4/B-5 thought that the plan would not be
completely or mostly effective (p=0.003), and those who thought that natural recovery would
take much less than 50 years (p=0.003mil& significant patterns of an increased propensity to
change were observed among households which did not engage in saltwater recreation, bird

watching, or watching television nature shows.

§ 8.5 Interviewer Evaluations
Another source of information about whether respondents understood the voting choice is

the series of questions in section D which the interviewers answered shortly after completing the
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interview. The items listed in D-1 asked the interviewers to assess the respondent’s reactions "as
you read through the material beginning with A-3 through A-16." This is the portion of the
interview that presented the elements of the choice, such as the nature of the injuries, their cause,
the accelerated recovery program, and the natural recovery process. Table 8.9 shows the
interviewer ratings for how well the respondent understood this material and also for how
distracted and attentive the respondent was during the presentation. The interviewers rated 28
percent of the respondents as understanding this material "extremely” well and 59 percent "very"
well for a total of 87 percent in these two categories. Only one percent were rated as
understanding it only "slightly” or "not at all," and the remaining 12 percent as understanding it
"somewhat." Very low percentages of respondents were said to be "extremely" or "very"
distracted (2%) during the presentation and/or "slightly" or "not at all* attentive (1%) to this

material.

Table 8.9 Interviewer Evaluation of Respondent Reaction to Choice Elements

D-1 ltems Extremely Very SomewhaL lightly Not at all Not Sure
How distracted

was the R? 0.3% 1.6% 8.6% 19.9% 69.1% 0.1%
How attentive? 27.0% 58.5% 12.8% 1.0% 0.3% 0.0%
How well did the

R. understand this| 27.5% 59.0% 11.8% 1.0% 0.1% 0.3%
material?

Question D-2 asked if the respondent had said anything that suggested he or she had any
difficulty understanding either the accelerated recovery program or the natural recovery process.

A total of 46 respondents (or 2.5 percent of the total sample) were identified as having had a
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difficulty of some sort. Of those said to have had a difficulty, only 13 gdweakfor vote. The
interviewers were asked in an open-ended question, D-2A, to "describe the difficulties”. From the
interviewers' descriptions, many of the difficulties appeared to be overcome to the interviewer's
satisfaction.

Other section D questions asked for the interviewer's impression of the respondent's
reaction to the choice questions (W-1 through W-3). D-3 asked if the respondeahyhad
difficulty understanding them and, if so, to describe the difficulties (D-3A). Thirty-nine
respondents (2% of the total sample) were identified in this category, of whom 18naéfer
voters at the W1AMT asked about. The difficulties described by the interviewers for these 13
respondents included hearing problems, minor misunderstandings that were subsequently clarified,
or reiterating respondent questions about aspects of the program.

On the basis of the set of interviewer evaluation questions we have just explained—D-1A,
D-1B, D-1C, D-2, and D-3—there are 120 respondents, representing 6.5 percent of the sample,
who may have had a problem understanding or responding to the choice questions. This is a
rather inclusive measure because, as we mentioned, some of these people may not have had a
problem. For example, the mere fact of being identified by the interviewer in D-2 as having
difficulty understanding the injuries or program, does not necessarily mean that the difficulty

interfered with a respondent's ability to make a meaningful choice. Do these cases contribute to

In what follows, references tmal for votes refer to those who did not revise their original vote
for the program at a later point in the interview. Those identified as having difficulty at D-2 were
more likely (p< 0.001) to change their vote.

We define this inclusive variable, PINTPROB, as being equal to 1 if ([D-1A=1 or D-1A=2;
"extremely" or "very" distracted] or [D-1B=4 or D-1B=5; "slightly" or "not at all' attentive] or
[D-1C=4 or D-1C=5; "slightly" or "not at all" understand injuries and program] or [D-2=1;
respondent indicated difficulty understanding injuries or program] or [D-3=1, respondent
indicated difficulties understanding vote questions]) and O otherwise.
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an overestimate of our estimate? An examination of the data suggests that they do not. First,
they represent a relatively small fraction of the sample. Second, they are much more likely to
change an initiafor to anot for vote during the three reconsideration opportunities (p<0.001).
Third, as we will see in section 9.5, after taking the reconsidered answeraceuant, the
amount of money this group of respondents is willing to pay for the program is substantially lower
than the rest of the sample.

Another factor that might affect a respondent's understanding of the choice is whether he
or she was impatient to get through the interview. Questions D-4 and D-4A asked the
interviewer to rate the degree of impatience the respondent had when he or she was asked the
voting questions. The vast majority of the respondents (83%) were not thought to be impatient,
and another 8 percent were rated as "not very" impatient or only "a little" impatient, for a total of
91 percent. Five percent were said to be "somewhat" impatient, and 3 percent said "very"
impatient.

Interviewer ratings of "how serious was the consideration the respondent gave to the
decision about how to vote" (D-5) can be used to examine another goal of this study: to develop
a plausible choice mechanism which the respondents would take seriously. As shown in Table
8.10, 81 percent of the total sample were thought to have given the matter "very" or "extremely"
serious consideration. Only about 2 percent or 41 cases were rated as giving it only "slightly" or
"not at all* serious consideration. These respondents were somewhat less likely thngivéoa
vote; however, although this difference is suggestive, it is not quite statistically significant
(p=0.102)

Table 8.10 Interviewer Evaluation of the Seriousness of Respondent Consideration

of the Voting Decisions
| | | | | | | |
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Question D-5 Exemely Very Somewhat| lightly Not at all Not Sure

How serious was
the consideration
the R. gave to the 25.0% 55.8% 16.0% 1.8% 0.4% 0.4%
decision about how
to vote?

§ 8.6 Summary

The pattern of responses to the various open-ended questions we considered in this
chapter were consistent with those one would expect if respondents were paying attention to the
material and evaluating the object of choice as intended. The answers to the questions about why
they made their voting choices (W-4 to W-6) referred to relevant features of the accelerated
recovery program such as its cost and what the program would accomplish. These answers help
provide insight into the reliability of the voting choices, one of the topics also examined in
Chapter 9. The respondents' reasons for their choices are not used in that chapter's quantitative
analysis, however, as they are too closely associated with the choice variable used as the
dependent variable in the multivariate choice function.

The debriefing questions in Section B of the survey obtained information about the degree
to which respondents accepted various features of the injuries and the accelerated recovery
program. These included the role of DDT and PCB's in causing the injuries, the length of natural
recovery, the effectiveness of the accelerated recovery program, and the duration of the special
tax for the program. Overall, the number of respondents who did not accept the scenario, such as
not believing that the DDT and PCB's could cause the injuries, or that the accelerated recovery
program would not be effective, is small. These respondents, as well as those who thought they

would have to pay for the program for more than one year, are less likely than the rest of the
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sample to votdor the program; hence, the resulting effect of a lack of acceptance of these
features tends to decrease willingness to pay. These issues are further examined in sections 9.5
and 9.6 of Chapter 9.

An important feature of our design was to offer the respondents who fatetie
program opportunities to reconsider their choices. This was done both shortly after they voted
(W-7), and later after they had more time to consider the implications of their choices (C-17 to C-
21). Those who gave a W-6 verbatim response related to "possible physical harm" as well as the
small number of respondents who the interviewers identified as potentially problematic were more
likely to reconsider and change thiar vote to amagainstvote than the rest of the sample. The
principal measure of respondent choices used for the analysis in Chapter 9 is based on these final
choices.

The principal finding of our analysis of the interviewer debriefing questions in Section D
of the survey was that there was very few cases where the interviewers identify possible problems
with respondents' attentiveness, comprehension, and impatience. Those who the interviewers
identified as problematic had a substantially lower wilingness to pay than the rest of the sample.
The interviewer debriefing questions are used in a more detailed analysis in section 9.5 of Chapter

9.
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8 9 Analysis of Choice Questions
§ 9.1 Introduction

This chapter presents a lower-bound estimate of prospective interim lost use value (ILUV)
constructed from respondents’ choices in the base survey instrument and examines the relationship
between those choices and other variables measured by the survey. In section 9.2, two choice
measures are summarized, one based on the responses to the W-1 choice question and the other
based on the adjusted responses to that question after respondents were given opportunities to
reconsider their votdéor the accelerated recovery program. Section 9.3 introduces the non-
parametric (Turnbull, 1976) statistical framework used in our analysis and discusses the statistical
properties associated with measures of central tendency for the wilingness-to-pay (WTP)
distribution. Section 9.4 provides an estimate of the lower-bound mean value for the sample.

In section 9.5, bivariate relationships between the choice measures and other variables
measured by the survey are examined. Cross-tabulations of the primary choice measures with
specific types of variables recommended by the NOAA Panel are included in this section. In
section 9.6, construct validity is examined using a multivariate counterpart to the evaluations
reported by individual variables in section 9.5. Section 9.7 examines the implications of setting all
respondents who said that they did not pay California income taxagatost program votes.

Finally, in section 9.8, the results of the analysis are summarized.

Chapter 10 compares the choices made in the base and scope surveys, and Chapter 11 applies
population weights to the choice data analyzed in this chapter to arrive at our estimate of
prospective ILUV.
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§ 9.2 Defining Choice Measures

The principal choice question in the survey was W-1, which asked respondents if they
would vote for or against the accelerated recovery plan if it cost their household a pre-assigned
tax amount. Respondents were randomly assigned to one of five different W-1 tax amounts: $10,
$25, $80, $140, or $215. This W-1 tax amouitithe referred to as W1AMT. Responses to the

W-1 choice question by W1AMT are shown in Table 9.1a.

Table 9.1a W-1 Response by W1AMT

WI1AMT For Against Not Sure
$10 59.4% 35.3% 5.3%
$25 51.4% 42.6% 6.0%
$80 37.0% 54.5% 8.5%
$140 31.7% 60.8% 7.5%
$215 24.7% 68.8% 6.6%

In the analysis that follows, tregainstandnot surecategories (displayed in the last two
columns of Table 9.1a) are combined into a simglefor category; this coding is referred to as
the W1 choice measure. Table 9.1b displays the percentades aridnot for responses tovl
by W1AMT. Based on these percentageg’atest (126.39) clearly rejects the null hypothesis
(p < 0.001) that the percefadr does not systematically vary with W1AMT.

Table 9.1b W1 Choice Measure by W1AMT

W1 For Not

The sample marginal distributions for the discrete response questions in the base survey
instrument are provided in Appendix D.1.

All choice measure variables are denoted in bold capital letters.
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AMT For
$10 594 40.6
% %
$25 51.4 48.6
% %
$80 37.0 63.0
% %
$14 31.7 68.3
0 % %
$21 24.7 75.3
5 % %
Xty = 126.39; p < 0.001

A choice measure defined only by W-1 respongeg. (the W1 choice measure defined
above) results in what is referred to sasgle-boundednterval data. That is, if a respondent
votesfor, we know that the respondent's wilingness to pay for the program is bounded from
below by W1AMT (.e., the respondent is willing to pay at least W1AMT.) If the respondent
gives anot foranswer, we assume that the respondent's willingness to pay is bounded from above
by W1AMT (i.e., the respondent may be willing to pay some tax amount below W1AMT or may
not be willing to pay anything at all).

Respondents who votddr the program at W-1 were then asked about a pre-assigned,
higher tax amount (W2AMT) in the follow-up choice question, W-2; those who vobedor
(i.e., votedagainstor were not sure about their vote) at W-1 were asked about a pre-assigned,
lower tax amount (W3AMT) in the follow-up choice question, W-3. The five sets of tax amounts

used in the W-1, W-2, and W-3 questions are shown in Table 9.2.

Table 9.2 Tax Amount by Version and Choice Question

Version W-1 W-2 W-3
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1 $10 $25 $5
2 $25 $45 $10
3 $80 $140 $45
4 $140 $215 $80
5 $215 $360 $140

Combining responses from W-1, W-2, and W-3 results in what is often referred to as
double-boundednterval data (Hanemann, Loomis, and Kanninen, 1991). This term is used
because combining the response to the first question with that to the second question locates the
respondent’'s WTP in a tighter intervak( below W3AMT, between W3AMT and W1AMT,
between W1AMT and W2AMT, or above W2AMT) rather than simply above or below W1AMT.

We will refer to the choice measure based on the combined responses to W1, W2, and W3 as
WDB.

In this chapter, the results based on the single-bounded interval data are presented. As the
analysis of the double-bounded data yields similar conclusions to that based on the single-bounded
data, the double-bounded results are presented only in footnotes and in Appendix F tables.

Respondents who votddr the program at either W-1 or W-3 were offered opportunities
to change their vote. The first opportunity to do so was in question W-7, and the second in the
C-17 to C-21 question sequence administered in the final section of the interview. Revising the

W1 choice measure (defined above) to take into account those respondents who reconsidered

This approach ignores the bias, typically downward, that theory suggests may be present in the
second response. This bias may occur due to strategic incentives to misrepresent preferences
introduced by the second question and because the second question may change the perceived
characteristics of the object of choice.

See sections 6.4, 6.8, and 8.4.
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their for vote results in a second choice measure; this choice measure is referréii1GHs
Because only respondents who votedthe program were given an opportunity to change their
votes,W1CH is, by construction, a more conservative choice measurd&\tthan

Table 9.3 displays th&/1CH choice measure by W1AMT. Based on these percentages, a
X’ test (126.93) rejects the null hypothesis (p < 0.001) thath@H choice measure does not
systematically vary with W1AMT. Th@&/1CH choice measure is used for most of our analysis in

this chapter (and the following chapter) as it represents the respondents' final choice.

Table 9.3 W1CH Choice Measure by W1AMT

WI1AMT For Not For
$10 55.9% 44.1%
$25 46.3% 53.7%
$80 32.9% 67.1%
$140 26.5% 73.5%
$215 22.3% 77.7%

Xfay = 126.93; p < 0.001

§ 9.3 Statistical Framework for Analysis
The final selection of a summary statistic is always a professional judgment that reflects

the relative importance of different properties of the estimator given the goals underlying the

The respondent’s lafgr response to W-1, W-2, or W-3 was modified frofoato not for
based on his/her answer to W-7 and the relevant components of the C-17 to C-21 question
sequence. The small number of respondents who Yotéd the W2AMT (asked about in W-2)
but later reconsidered their vote, changing it to a motdor, were treated asot for votes in
constructing th&/1CH choice measure, even though it is possible that some of these
respondents would still have been willing to pay the W1AMT tax amount.

See Appendix E for a more technical description.
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analysis. Our objective is to develop an estimate of the prospective ILUV for the losses arising
from the natural resource injuries described in Chapter 2. In situations where decisions must be
made regarding design features or choices of statistical assumptions, we have adopted, within the
economic framework necessary for measuring aggregate ILUV, the NOAA Panel
recommendation as a desired philosophy for making these types of judgments: "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” (Aretval, 1993; p. 4612).

The summary statistic we have chosen as an estimate of prospective ILUV is based on the
Turnbull (1976) non-parametric, maximum likelihood (ML) estimator for interval-censored data.
The Turnbull estimator uses respondents' choices to construct an interval estimate for the latent
willingness to pay implied bgach respondent's choice. As noted above, an individual's answer to
a single question will distinguish either a lower or wpper bound for his or her WTP. By
combining respondents' choices, we obtain estimates for the relative frequency of responses at
different WTP intervals, (0, W1AMY and (W1AMT, ), where W1AMT is one of the five W-1
tax amounts administered to the different sub-samples. The first pair, (0, Wi AlMiines the
interval identified by W1AMT as an upper bound and, the second pair, (WLAMY, with
W1AMT; as a lower bound. The six intervals or "steps" defined by W1AMT are: (1) $0 to $10,
(2) $10 to $25, (3) $25 to $80, (4) $80 to $140, (5) $140 to $215, and (6) above $215.

Two summary statistics, related to the sample mean, can be defined based on the Turnbull
estimates of the fraction of the sample in each of the six intervals. The first of theslerefemw
to as the lower-bound mean. It is calculated by first assuming that the fraction of the sample

estimated to be in each interval hasiingness to pay value equal to the lower end-point of the
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interval and then estimating the ordinary sample mean. The second of these summary statistics is
the upper-bound mean. It is calculated imnala manner by placing the fraction of respondents
estimated to be in an interval at the high end-point of the interval and then calculating the ordinary
mean. The unobserved sample mean is always bounded below by the lower-bound mean and
above by the upper-bound mean if there are identical subsamples at each of the tax amounts
asked.

It is important to recognize that any estimate of the sample mean which is lower than the
Turnbull lower-bound mean estimate or higher than the Turnbull upper-bound mean estimate is
inconsistent with the observed choices made by respondents. Without additional statistical

assumptions, any observed choice measure is uninformative about where, within the two Turnbull

For instance, if 20% of the sample is estimated to be in the interval $10 to $25, the lower-bound
mean is calculated by assuming that this 20% of the sample is willing to pay &téctly

The upper-bound mean is potentially infinite unless reasonable additional assumptions (such as
no respondent would be willing to pay more than some fraction of his or her income) are imposed.

This statement is true irrespective of the particular tax amounts used to define the intervals,
although the particular tax amounts used can influence how lessthe lower-bound mean is
than the sample mean and how mgokaterthe upper-bound mean is than the sample mean.
Random assignment of respondents to tax amounts will result in subsangalel tx amount
which are approximately equivalent in finite samples. The standard error of the lower-bound
estimate reflects possible variation in this estimate due to sampling variability.

In this regard, it can be seen that the Turnbull estimate of the distribution encompasses
parametric estimates of the sample mean which are consistent with the observed choices.

It is common practice in the literature to assume a specific parametric functional form to
describe the shape of the WTP distribution. Assuming a particular distributional specification
such as the log-normal is usually equivalent to assuming how the fraction of respondents
estimated to be in each Turnbull interval are arrayed within that interval. An estimate of the
sample mean derived using a parametric functional form will be sensitive to the specific parametric
distributional form assumed (and particularly the shape of the right tail associated with that
parametric distribution). One strategy for reducing this sensitivity to the assumed parametric
distribution has been to use the median as a measure of the central tendency for the estimated
distribution as this measure. However, from the perspective of the economic theory underlying
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bounds, the sample mean lies. The most conservative assumption which is consistent with the

observed choice measure is that the sample mean is equal to the Turnbull lower-bound mean.

8 9.4 Univariate (Turnbull) Estimation of Lower-Bound Mean WTP

Table 9.4 reports the Turnbull estimate for the WTP distribution using/t@H choice
measure. Note that the third column in Table 9.4 (labeled "Probability of iédingt Upper-
Bound") is simply the estimated fraction of those in Table 9.3 who wouldfepthe program at
each W1AMT. The elements in the table describe the intervals defined by W1AMT and
respondents' choices. For example, we know a respondent's wilingness to pantcelnated
recovery program is greater than or equal to $10 if the respondentfeptbd program at $10.
If, on the other hand, a respondent vosghinst the program at $10, we know that the
respondent's willingness to pay is less tfia@ and possibly $0. Likewise, for a respondent who
was asked about $80, a vatgainstthe program implies that the respondent's willingness to pay
for the accelerated recovery program lies somewhere in an interval from $0 to $80, while a vote
for implies a maximum willingness to pay of at le&80. In this way, we can classify each
respondent’'s wilingness to pay into an interval depending on the W1AMT the respondent

received.

the measurement of aggregate ILUV discussed in Chapter 3, the mean is clearly the preferred
measure.

The lower-bound mean recognizes that the lowest point in an interval is the threshold trade-off
isolated by respondent choices.

We assume that no respondent would demand compensation for implementing the accelerated
recovery plan; that is, that no respondent has a negative WTP.
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Table 9.4 Turnbull Estimate of WTP Distribution and Lower-Bound Mean:
W1CH Choice Measure[N=1857]

Lower Bound | Upper Bound | Probability of | Change in
of Interval of Interval Voting For at Density
Upper Bound
$0 $10 0.559 0.441
$10 $25 0.463 0.096
$25 $80 0.329 0.134
$80 $140 0.265 0.064
$140 $215 0.223 0.042
$215 ) 0.000 0.223
Log-Likelihood -1155.65
Estimate of lower-bound mean$63.24
Standard error of the estimate  $2.54

It is important to recognize that the Turnbull estimator does not assume that a respondent
who votesagainstat $80 is Wiling to pay $0; rather, the Turnbull estimate for the intervals of the
WTP distribution identified by W1AMT can be thought of as being sequentially built up. The
fraction of respondents votirfgr at $10 identifies the probiity of voting for the accelerated
recovery program at the upper bound (0.559) and the first entry in the change in density column is
the percent of respondents votingt for (0.441=1.000 - 0.559). The fraction of respondents
(0.463) votingfor at the second tax amount, $25, defines the percdingwo vote for at least
$25 and the percent (0.096}lling to votefor amounts between $25 and $10. This latter percent
is calculated by taking the difference between the percent willing tofeo®&l0 (.e, 0.559) and
the percent willing to votéor $25 {.e., 0.463). This difference (0.096) appears in the second

row of the change in density column. Likewise, the percent willing tofeotat $80 defines the

percent willing to votdor at $80 shown in the third column (0.329) and the difference (0.134)
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between the percent willing to voter at $25 and $80 defines the perceiiling to vote for an
amount between $25 and $80 and is displayed in the fourth column. The rest of the table is built
up in an analogous fashion.

The lower-bound estimate of the mean, $63.24, is obtained by assuming that all of the
fraction of the sample estimated to be in a particular interval falls at the lower end of that interval.
For example, respondents who voaeginstat $10 and thus fall into the [$0—$10] interval are
assumed to have a willingness to pay of $0. Respondents whofeotds215 and thus fall into
the [$215—0] interval are assumed to have a maximum willingness to p821d. The standard

error of the estimated mean is fairly small, $2.54, indicating reasonable precision in this estimate.

8 9.5 Bivariate Relationships Including NOAA Panel Cross-Tabulations

The NOAA Panel recommends that summaries of the responses to the "primary valuation”
question (for our survey, embodied in . andW1CH choice measures) be broken down into
categories to facilitate interpretation. The recommended categorical items include income, prior

knowledge of the site, variables related to prior interest in the site such as visitation rates, distance

The numbers in the change in density column are the actual parameter estimates from the
Turnbull model. Note that because the sum of the changes in density estimates must equal one,
the last change in density (0.223) is not directly estimated but rather is calculated as one minus the
sum of the first five changes in density. The z-statistics for the five change in density parameters
estimated by the Turnbull procedure are 17.18, 2.59, 3.71, 1.92, and 1.35. The calculation of the
standard error for the lower-bound mean estimate is described in Appendix E.

The lower-bound estimate of the mean is calculated by multiplying the lower bound of the
interval column by the change in density column and then summing these amounts. In this
instance, [$0 x 0.441] + [$10 x 0.096] + [$25 x 0.134] + [$80 x 0.064] + [$140 x 0.042] + [$215
x 0.223] = $63.24.

The corresponding estimate for the double-bounded choice measure taking account of changes,
WDBCH, yields a somewhat higher lower-bound estimate of the mean of $67.69 (s.e. $2.92) and
is displayed in Table F.7 in Appendix F.
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to the site, attitudes toward the environment, attitudes toward big business, understanding of the
task, belief in the scenario, and ability/willingness to perform the task.

This recommendation is addressed in three ways. In this section, we report the cross-
tabulation results for responses to questions designed to address each of the recommended items
with the choice measuréd/1 andW1CH. These cross tabulations test whetherftheandnot
for choices are influenced by each of the variable's responses. Secalustfative purposes,
we consider one at a time how a subset of these factors would influence the Turnbull estimate of
the lower-bound mean. Third, we present a multivariate analysis in the following section which
addresses both a subset of the items recommended by the Panel and others hypothesized to
influence respondents' choices.

Table 9.5 describes the specific source of the information used in each of the cross-
tabulations. In most cases, these correspond to questions in the main study survey. In a few
cases, the measure was constructed using two or more variables measured by the survey. The
table also includes a short descriptive summary of the information and an indication of whether
the source of the information directly (D) or indirectly (I) measures the item identified by the
Panel. As shown in the table, the survey instrument contains multiple variables for some of the

Panel's recommended items.

Table 9.5 Description of Sources of Information for Cross Tabulations

Recommended Source Categofy} Description

Information

Income C-13 D Total household income before taxe$983

Prior Knowledge of | A-11 D Heard about the DDT and PCB deposit off South Coast
Site

Prior Interestin the | C-2 D Have visited Catalina or other Channel Islands; Most
Site C-3 recent visit in last five years
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Recommended Source Categof3} Description
Information
Saltwater I Saltwater boating, fishing, or going often to the beach
Recreatiof?)
B-13 I Bird watcher
Attitudes Toward A-1b D Reducing air pollution in cities;
the Environment A-le Protecting coastal areas from oil spills;
A-2e Protecting endangered wildlife species
B-17 I Respondent's self-evaluation on environmentalist scgle
Attitudes Toward C-24f D Confidence in large corporations
Big Business
C-24c I Confidence in scientists who work for industry
Distance to the Site| SOUTH D Location of respondent's residence in PSU's comprisjng
COAST PSU's affected South Coast area
FARNORTH D Location of respondent's residence in PSU's north of|San
PSU's Francisco Bay area (farthest area from that affected)
Understanding of D-1c I Interviewer evaluation of respondent's understanding|of
the Task material presented in A-3 through A-16
D-2 I Interviewer evaluation of respondent comments
indicating difficulty in understanding natural recovery fr
accelerated recovery program
D-3 I Interviewer evaluation of respondent understanding d
voting questions
Belief in the B-1 D Respondent agrees DDT and PCBs could cause
Scenario reproductive problems
Natural D Respondent judgment about timing of natural recovelly
recovery:
more timé
Natural D Respondent judgment about timing of natural recovelly
recovery:
less tim&
Accelerated D Respondent judgment about effectiveness of accelerated
Recovery recovery program
Program:
works?
Accelerated D Respondent judgment about effectiveness of accelerated
Recovery recovery program
Program:
not works”
B-6 D Respondent judgment about limit of special tax to sinfy

e
year
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Recommended Source Categofy} Description

Information

Ability/Willingness | D-4 I Interviewer evaluation of whether respondent impatiejnt
to Perform Task to complete interview

"D" indicates airect connection between the question and the information sought in the NOAA Panel's recommendati
"I'" designates amdirect connection.

SWATREC indicates participation in saltwater recreation in the form of fishing or boating in the last five yeans (B-9 a
11, respectively) or often going to the beach (B-15).

Questions B-2 and B-3 are used to construct (0,1) indicator variables for whether respondent felt natural redovery wou
MORETIME or LESSTIME.

The PWORKS variable (describing whether the program works) is formed by combining those answering "yes" to
"completely effective in solving the reproduction problem in five years" in B-4 with those answering "mostly effective"
B-5 follow-up question. These responses were coded as 1 and 0 otherwise. The PNOTWORK variable describing an
ineffective program was formed by setting B-5 responses corresponding to "not too effective” or "not effective: at all" e

1 and 0 otherwise.

Table 9.6 summarizes the cross-tabulation results, including the p-values, Vot tded
W1CH choice measures. For the cross-tabulations shown in the table, the null hypothesis is
whether the distribution of responges andnot forthe accelerated recovery program is affected
by the categories used to describe each of the matched source variables. For example, in the case
of income, the null hypothesis concerns whether respondents’ choices are affected by the reported
income category. The reported p-value is the probability that the test result would call for
incorrectly rejecting a "true" null hypothesis of no association between the choice measure and the
source variable. The last column in the table reports the decision — assuming a p-value of 0.05
— that would be made about differences in the distribution of responses bétweaednot for

choices (using both th&vl and W1CH choice measures) and the categories in each of the

See Appendix D-3 for a presentation of each of the cross-tabulation tables.

Three p-values are commonly used for deciding whether to reject/not reject statistical
hypotheses: 0.10, 0.05, and 0.01. Of these, 0.05 is perhaps the most commonly used criteria.
The p-value of 0.10 tends to be used in smaller samples where there is less statistical power to test
a hypothesis or when there is a lower risk involved in rejecting the null hypothesis when it is true.

A p-value of 0.01 is sometimes used when there is a higher risk involved in falsely rejecting the
null hypothesis. Using the statistic's actual p-value, it is possible to evaluate how sensitive this
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information variables. The label "R" indicates that the null hypothesis was rejected (thus implying
some association between choices and the information variable), and "N" indicates that the null

was not rejected (hence suggesting no association).

Table 9.6 Cross-Tabulation Summary

Recommended Sourcé& Choice Measure p-vallfe Reject/Not Reject
Information Hypothesis of
No Association

Income C-13 w1 0.00 R
WI1CH 0.01 R

Prior Knowledge of Site| A-11 w1 0.04 R
WI1CH 0.03 R

Prior Interest in the Site| C-2 w1 0.28 N
WI1CH 0.90 N

C-3 w1 0.25 N

WI1CH 0.07 N

Saltwater wi 0.00 R

Recreation WI1CH 0.00 R

B-13 w1 0.00 R

WI1CH 0.00 R

Attitudes Toward A-1b w1 0.00 R
Environment W1CH 0.00 R
A-le w1 0.00 R

WI1CH 0.00 R

A-2e w1 0.00 R

WI1CH 0.00 R

B-17 w1 0.00 R

WI1CH 0.00 R

Attitudes Toward Big C-24c w1 0.66 N
Business W1CH 0.60 N
C-24f w1 0.46 N

WI1CH 0.34 N

Distance to Site SCOAST w1 0.02 R
WI1CH 0.03 R

FARNORTH w1 0.01 R

decision is to the selection of a particular p-value.
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Recommended Sourcé& Choice Measure p-vallfe Reject/Not Reject
Information Hypothesis of
No Association
W1CH 0.01 R
Understanding of Task | D-1c w1 0.13 N
W1CH 0.09 N
D-2 w1 0.68 N
W1CH 0.24 N
D-3 w1 0.17 N
W1CH 0.68 N
Belief in Scenario B-1 w1 0.02 R
W1CH 0.01 R
Natural wi 0.00 R
Recovery: WI1CH 0.00 R
More Time
Natural wi 0.00 R
Recovery: Less WI1CH 0.00 R
Time
Accelerated wi 0.00 R
Recovery WI1CH 0.00 R
Program:
Works
Accelerated wi 0.00 R
Recovery WI1CH 0.00 R
Program: Not
Effective
B-6 w1 0.00 R
W1CH 0.00 R
Ability/Willingness to D-4 w1 0.00 R
Perform Task W1CH 0.00 R

The source is the question number in the main survey unless otherwise indicated; see preceding table. Refused
sure/not ascertained categories have been set to missing for the source variables and excluded from the cros
tabulations.

The p-value is the probability level estimated for a Type-I error fdrsaatistic using a cross-tabulation of the
measure and the recommended information variable.

These cross-tabulations permit a simple test of association between respondents’ choices
and three different types of information. The first type relates to the characteristics and attitudes

of respondents. Here we would expect to see differences in the choice measures with respect to
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at least some respondent characteristics. These results suggest that in each group of variables,
exceptattitudes toward big businessxdunderstanding of the tasht least one measure in the

group is significantly related to the choice regarding the accelerated recovery program. These
include variables with direct economic interpretations such as income (C-13), as well as measures
of activities that might be hypothesized to be related to the injured resources, such as participation
in various forms of saltwater recreation, and identifying bird species (B-13). The choice measure
used in the cross-tabulationl or W1CH, does not influence this conclusion.

Environmental attitudes are consistently related to differences in the decisions about the
program. These include those variables from survey questions asked before the program and
injuries are described (A-1b, A-1e, and A-2e) and a later question which asks for a general self-
evaluation on an environmentalist scale (B-17). Attitudes toward big business are represented in
two ways: first, in the degree of confidence in scientists who work for industry (C-24c), and
second, in the degree of confidence in large corporations (C-24f). Neither is significantly related
to choosing the accelerated recovery program.

Prior knowledge does appear to be related to respondents' chDisésnce to the sitas
measured here by SCOAST, a dummy variable for respondents whose residences fall within the
PSU's in the South Coast area.( Los Angeles and Orange counties), was also found to be
associated with choices. There was a difference in the opposite direction for FARNORTH, PSU's
north of the San Francisco Bay Area, the area farthest away from the South Coast.

The other two types of information are respondenttderstanding of the tasknd his/her
belief in the scenario Interviewers' evaluations of respondents' performance (used as an indirect
measure for respondentisiderstanding of the tasljere not a factor in distinguishing the pattern

of choices. However, as we will see below, a broader definition of possible interviewer-identified
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problems is associated with a smaller estimate of the Turnbull lower-bound mean. As we would
expect, all of the measureshlief in the scenarianeasured by both respondents' perceptions of
the natural recovery process and the effectiveness of the accelerated recovery program,
distinguish the pattern of choices. The acceptance of the onlinye&w the special tax is also a
distinguishing feature. The interviewers' evaluations of respondents’ impatience to complete the
interview offer an indirect gauge of their wilingness to perform the task. In this case, the cross-
tabulation suggests a significant association with the impatient respondents tendingniat Yoite

the program.

It is possible to use the variables identified by the NOAA Panel as a basis for dividing the
base sample into sub-samples. Separate Turnbull estimates can be computed for each sub-
sample's WTP distribution, and the lower-bound means compared. As a rule, repeating this
process for the categorical variables defined by the survey and discussed earlier (in terms of cross-
tabulations) indicates significant differences in the estimated lower-bound means across these
categories. For example, splitting the sample according to whether respondents were interviewed
in the South Coast area yields, as we would expect, a significantly greater estimat&/dCtHe
lower-bound mean for SCOAST households in comparison with FARNORTH househelds (
$71.65 versus $43.26; t=3.25, p < 0.001). Households with bird watchers have a lower-bound

estimate for mean WTP of $76.12 versus $53.97 for those who do not (t=4.34; p < 0.001).

In several instances, the interesting way to split the data into two sub-sasglebd 19
respondents who interviewers identified as having understood the injury and program material
only slightly or not at all versus the rest of the respondents) results in at least one very small sub-
sample and hence fairly unreliable estimates. As a consequence, the computations presented
should be taken as illustrative of the implications of the differences tested with the cross
tabulations.

Extreme splits such as comparing those on question A-2e who think spending on endangered
wildlife programs should be increased a great deal to those who think spending should be reduced
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When comparable sample splits were considered for other elements in Table 9.6, the
relationships between the lower-bound means estimated from each distribution were consistent
with our prior expectations. For example, among those respondents who expressed a belief that
natural recovery would take more time, we would expect that the estimated mean derived from a
WTP distribution based on their choices would be significantly larger than that estimated from
those who indicated otherwise; this is indeed the case ($99.69 versus $60.88; t=3.73; p < 0.001).
These relationships reinforce the test results derived from comparing the cross-tabulations
recommended by the NOAA Panel.

It is also possible to look at splitting the sample into those respondents with possible
interviewer-identified problems according to the PINTPROB measure defined in section 8.5, and
those not identified as having problems. We find that respondents with possible interviewer-
identified problems have a lower-bound estimate of the mean which is approximately one half the
size of the corresponding estimate for respondents identified as not having problems ($32.88

versus $64.48; t=-3.08; p=0.002).

a great deal produce quite large differences ($111.42 versus $18.20; t=7.19; p < 0.001).
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8§ 9.6 Construct Validity Using a Multivariate Approach

The estimation of a multivariate choice function is a statistical method used to relate
respondents' choices to their evaluations of the accelerated recovery program as well as to their
demographic characteristics and attitudes. These functions are often used to demonstrate
construct validity one of the standard validity concepts widely accepted for use in evaluating
models. Construct validity refers to the degree to which a measure relates to other measures
predicted by theory. In examining construct validity, we look at whether variation W1
choice measure is systematically related to factors suggested by economic theory such as
preferences for the object of choice, the cost of program, and the ability to pay for it. Other
factors relevant for this application include measures of respondents' evaluations of the injuries
and the characteristics of the accelerated recovery program. For example, we should expect those
respondents who thought natural recovery would take less time than was described to them in the
guestionnaire to be less likely to vdite the program.

When we move from this general description of an evaluation of construct validity, it is
important to acknowledge that most predictions are general and simply indicate whether the
direction of the association between a variable and a respondent's choices should be positive or
negative. Equally important, they rely on observing a large enough number of individuals with the
characteristics or attitudes hypothesized to be related to a choice to be able to estimate the

parameter of interest with reasonable precision.

Mitchell and Carson (1989) discuss two forms of construct validity: convergent validity and
theoretical validity. The former refers to whether the measure of interest is correlated with other
measures of the same theoretical construct and is not directly applicable here.

Because respondents' attitudes and demographic characteristics are measured in several different
ways, and their evaluations of the injuries and the program are also evaluated from different
perspectives, it is reasonable to expect correlation among these sets of variables. This
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8 9.6.1 Definition of Covariates in Choice Function

Table 9.7 presents a multivariate choice function estimated using a probit model with
W1CH as the dependent indicator variable. We used a probit model because of its simplicity in
estimation and presentation, and because it is one of the models most frequently used to relate a
binary, discrete-choice variable to a set of possible predictor variables.

Table 9.7 Multivariate Analysis of Construct Validity:
Probit Estimates for W1CH Choice Valuation Function

multicollinearity can reduce the ability of the model to distinguish individual effects precisely
when there are multiple measures reflecting closely-related influences on respondents' choices.

Missing values for income have been replaced with an estimate based on the median income in
the 1990 Census block, housing type, education, gender, race, age, and qualitative variables for
the number of employed adults in the household. Appendix F reports the model for estimating
income (Tables F.1 and F.2), more detailed definitions of the variables included in the choice
function (Table F.3), as well as the model presented in Table 9.7 but excluding the households
who do not report income from the sample (Table F.4). Doing this does not change the sign or
significance of the income measures or the role of any other variables. It does reduce the sample
from 1857 to 1692 so the p-values for some of the tests for relationships between these variables
and respondents' choices necessarily decrease. The most notable examples arise with the location
variables.

Generalizing the Turnbull estimate with covariates requires adding parametric structure either in
the form of the distribution assumed to give rise to a probability distribution for the choice
measure or the index function used to describe how the covariates influence choices, or both.
Because the multivariate analysis was intended to test construct validity, we used a simple format
for these tests and evaluated the sensitivity of the results to adjustments for outlying observations
and flexibility on the parametric restrictions imposed on W1AMT and income, the two variables
that were not qualitative.€., categorical) variables. We considered a version of the probit
estimator due to Pregibon (1982) to adjust for outlying observations. The resulting model is
similar to that reported in Table 9.7. We also considered the generalized additive form of the
probit model due to Hastie and Tibshirani (1990). This version uses a smoothing spline technique
for the two continuous variables, W1AMT (which allows more flexibility in the error term) and
income. The generalized additive form did not significantly improve the fit over that of the probit
reported in Table 9.7. Neither approach altered our conclusion on construct validity.
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Variable Coding Paramete Z- p-value Variable
Estimate | Statistic | (two-sided) Mean

CONSTANT Equals 1 of all respondents 1892 -1.86 0.063 —

LWIAMT Log of W1AMT -0.4025 -12.77 0.000 4.0616

LINC1 Log of income if < median 0.1745 2.86 0.004 5.0777
California household income
($35,173); 0 otherwise

LINCZ2 Log of income ifz to $35,173 0.1491 2.70 0.007 4.85489
and < $150,000; 0 otherwise

LINC3 Log of income if= $150,000; 0.1142 2.17 0.030 0.4493
0 otherwise

EDUC College Associates degree or| -0.1770 -2.26 0.024 0.3802
higher=1; 0 otherwise

NOTAX Did not pay California 0.4854 3.43 0.000 0.1077
taxes=1; 0 otherwise

COASTIP A-1c protect coastal area 0.1486 2.00 0.046 0.3667
extremely important=1; 0
otherwise

COASTNIP A-le protect coastal area not| -0.7135 -1.38 0.169 0.0135
important=1; 0 otherwise

WILDSP A-2e increase endangered 0.4180 5.30 0.000 0.4847
wildlife spending=1; 0
otherwise

WILDNSP A-2e decrease endangered -0.2676 -2.15 0.032 0.1486
wildlife spending=1; 0
otherwise

NONSENV B-17 not at least a somewhat| -0.2404 -3.09 0.002 0.3861
strong environmentalist=1; 0
otherwise

MORETIME B-3 natural recovery a lot morg  0.5250 3.63 0.000 0.0630
time=1; 0 otherwise

LESSTIME B-3 natural recovery a lot les§ -0.2915 -2.69 0.007 0.1497
time=1; O otherwise

PWORKS B-4 and B-5 expect program o 0.5998 7.46 0.000 0.6317
be completely or mostly
effective=1; O otherwise

PNOTWORK B-5 expect program to be not| -1.2578 -4.77 0.000 0.0872




Log (L) = -879.78
Pseudo R= 0.279
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Variable Coding Paramete Z- p-value Variable
Estimate | Statistic | (two-sided) Mean

QUESPROG At A-13 or A-15 asked -0.2961 -3.58 0.000 0.2439
guestion about how program
worked or its cost
explanation=1; 0 otherwise

PAYMORE B-6 does not think will only -0.2817 -3.67 0.000 0.3667
have to pay special tax for one
year=1; 0 otherwise

PAYVEH C-26 prefer tax vehicle over 0.3908 5.44 0.000 0.3533
higher prices=1; 0 otherwise

CONFCGV C-24e great deal of confidence 0.3119 1.72 0.085 0.0393
in California State
Government=1; 0 otherwise

NCONFCGV C-24e no confidence in -0.2065 -2.13 0.033 0.1745
California government=1; 0
otherwise

LOWSPEND Wants increased spending only -0.3230 -3.72 0.000 0.2606
on one or no programs (A-2a,
A-2b, A-2c, A-2d and A-
2f)=1; 0 otherwise

SWATREC B-10, B-12, B-15 participate 0.2160 291 0.004 0.5859
in saltwater boating or fishing
or often go to beach=1; 0
otherwise

BIRDWATC B-13 birdwatcher=1; 0 0.1790 2.41 0.016 0.4136
otherwise

TVBIRDS B-14 often watch tv programs| 0.1861 2.52 0.012 0.4416
about animals and birds=1; 0
otherwise

EATFISH B-16 household often eats 0.1759 2.45 0.014 0.4146
fish=1; 0 otherwise

SCOAST Los Angeles or Orange 0.1668 2.17 0.030 0.3253
Counties=1; 0 otherwise

FARNORTH North of San Francisco Bay -0.2468 -2.10 0.036 0.1147
Area=1; 0 otherwise

N = 1857
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In considering the model presented in Table 9.7, first note that the randomly assigned
treatment variable, W1AMT, entered as a natural log, is a negative determinant of respondents'
decisions about the accelerated recovery program and is a highly significant determinant of
respondents’ choices in the model. The other variables selected for inclusion in the choice model
can be grouped into five broad categories following the general format of the NOAA Panel's
recommendations for cross tabulations: variables measuring either directly or indirectly
respondent economic characteristics; respondent preferences and demographic characteristics;
respondent evaluations of the injuries and accelerated recovery program; respondent
interpretations of the choice mechanism and circumstances of the choice; and respondent interest
in, use of, and proximity to the affected natural resources. We now turn to a specific discussion
of the other variables in the construct validity equation.

The first group of variables, which measure economic characteristics, include income,
EDUC, and NOTAX. As noted in the table, three income classes are identified, those below the
median, annual California household income of $35,173 (INC1), between $35,173 and less than
$150,000 (INC2), and those of $150,000 and above (INC3). The next variable, EDUC, is a
gualitative variable indicating that the respondent has at least an Associates degree from an
academic college program. NOTAX is an indicator that the household did not pay any California
income taxes last year.

A series of five environment variables follow. The first four are defined from the initial
guestions asking respondents about preventing oil spills in coastal areas (A-1e) and protecting
endangered wildlife species (A-2e). The former variables (COASTIP and COASTNIP) are

entered as qualitative variables identifying those respondents who at A-le rated the issue as
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"extremely important" as well as those indicating it was "not important at all." Each category is
measured relative to the middle group. In the case of endangered wildlife (A-2e), the two
variables are defined in terms of the size of spending changes, with those desiring spending
increases (WILDSP) and spending decreases (WILDNSP) identifying the separate qualitative
variables. The fifth environmental variable, NONSENYV, identifies individuals who woatd
consider themselves to be at least a somewhat strong environmentalist.

The next set of factors are related to the program. The first two variables, MORETIME
and LESSTIME, relate to respondents' evaluations of the length of natural recovery. The next
two variables, PWORKS and PNOTWORK, relate to respondents' evaluations of whether the
program would be effective. QUESPROG is an indicator of whether the respondent asked a
question(s) about how much the program would cost or how it would work in A-13 or A-15.
The last variable, PAYMORE, relates to whether the respondent thought the tax payment might
not be limited to one year.

The next group of variables relates more generally to respondents' views about
government programs. The first, PAYVEH, is defined from respondents' evaluations of whether
taxes were the appropriate way to pay for new programs to protect the environment. The next
two, CONFCGV and NCONFCGYV, reflect levels of trust in the California state government.
Here the coding of C-24e into two categorical (0,1) indicator variables, distinguishing
respondents who express a great deal of confidence in California state government and those with
no confidence from the rest of the respondents. The last variable in this group, LOWSPEND, is
an indicator variable for respondents who express wilingness to increase spending on none or, at
most, one of the programs asked about in question A€2 f(ew state prisons, public

transportation in Los Angeles, raises for state college and university faculty, shelters for the
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homeless, and more lifeguards at state beaches).

The last category of variables identifies the use activities that may be "related" to the
injured natural resources, including: saltwater recreation (SWATREHY;, saltwater fishing,
boating, or beach use), often eating fish (EATFISH), bird watching (BIRDWATC), and watching
television programs about birds and animals in the wild (TVBIRDS). Finally, we have also
included in this group two qualitative variables identifying the respondent'’s location in relationship
to the area closest to the natural resource injuries. Here FARNORTH and SCOAST are

distinguished from the rest of the State.

8 9.6.2 Interpretation of Covariates in Choice Function

In each case, the variables hypothesized to influence choices do so in the ways anticipated
and the estimated coefficients are generally significant at p-values less than conventional
standards. Distinguishing the extreme attitudes is helpful in highlighting these differences. The
pattern of positive and negative signs on the coefficients suggests that those with attitudes
supporting the environment, expressed as either a concernilimgn@ss to increase spending to
protect endangered wildlife, aneorelikely to vote for the program. Those respondents who do
not consider themselves strong environmentalists, who prefer not to increase spending on public
programs, and who do not trust California governmentiesglikely to support the program.
EDUC has a negative effect on a respondent's wilingnesuugpos the program and is
consistent with some skepticism toward the program expressed by educated respondents in focus

groups.

Note that Table 9.7 reports p-values for two-sided hypothesis tests. In most instances, the
hypothesis about the coefficient on a particular test is of the one-sidedefgrra full
hypothesis that respondents who do not think the program works are as likely fior the
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As noted above, there are five program-related variables. We would expect those
respondents who thought that natural recovery would take a lot longer than fifty years
(MORETIME) to be more likely to votéor the program while those who thought that natural
recovery would take a lot less than 50 years (LESSTIME) to be more likely noter the
program. The coefficients in Table 9.7 confirm this; both effects are statistically significant. It is
interesting to note that the two effects are almost exactly offsetting.

We would also expect that those who thought the program would work (PWORKS)
would be more likely to votdor while those who thought the program would not work
(PNOTWORK) would be less likely to vot®r the program. Again this is the case and the
effects are highly significant. Since ideally all respondents would be in the PWORK=1 category,
the overall effect here is to lower the percentag®iototes. The coefficient on QUESPROG, a
related variable, is negative and significant. To the extent that the questions asked reflect
skepticism about the program, rather than cost sensitivity, the effect is undesirable. We would
also expect those who did not think they would have to pay the amount asked about for only one
year (PAYMORE) to be less likely to voter the program. This is the case, and the effect is to
significantly reduce the likelihood offar vote. Taken as a whole, deviations from believing that
there would be a 50 year natural recovery, that the accelerated recovery program would work,
and that the special tax would only have to be paid for one year results in a significantly lower

probability (p < 0001) of votingfor the program.

program as other respondents versus the alternative that they are less likely). For one-sided
hypothesis tests, the reported (two-sided) p-values should be divided by 2.

The absolute value of the coefficient on MORETIME is almost twice that of LESSTIME.
However, the percent of respondents giving a LESSTIME answer is more than double that of
those giving a MORETIME answer.
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The next group of variables, PAYVEH, CONFCGV, NCONFCGV, and LOWSPEND, all
have the expected signs and are significant. Those favoring the use of government taxes to effect
environmental improvements ameorelikely to vote for the program as are those indicating more
trust in the government. Those with no confidence in the government and those not favoring
increased government spending in generalemsikely to vote for the program.

The next group of variables, SWATREC, BIRDWATC, and EATFISH, are related to the
natural resource. They are all positive and significant. That is, individuals whose activities and
interests are related to saltwater recreation (SWATREC) and wildlife (BIRDWATC and
TVBIRDS) aremorelikely to vote for the program. The same is true for households who often
eat fish. Respondents living in the FARNORTH PSU'slesswilling to vote for the program
and those in the SCOAST PSuhierewilling to vote for the program than those in the rest of the
state.

All of these factors are quite robust determinantsMdfCH. We considered several
different codings of these responses, such as including only one side of on attitude scale in
comparison to all others (instead of using the two extreme evaluations relative to the intermediate
ones). In most cases, the resolution for these variables was improved by accounting for the
extremes in attitudes relative to intermediate opinions. However, the basic conclusions remain the
same under reasonable alternative coding schemes. Moreover, they are not sensitive to the
estimator used to describe the determinants of these initial responses. A Weibull choice model
using W1CH rather than the log-normal probit model in Table 9.7 or their double-bounded
counterparts assuming Weibull or log-normal distributions (see Table F.8 in Appendix F) also
yield the same basic conclusions.

Household income was the variable most sensitive to its specification in the model. The
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model reported here allows income to have a different coefficient depending upon the level of
household income. The coefficients for all three income terms are positive and statistically
significant with p-values less than 0.05 and the p-values are less than 0.01 for LINC1 and LINC2.
Likelihood ratio tests of the hypothesis that all income coefficients are jointly zero reject at
p=0.010, using the sample with the imputed income for missing income values, and at p=0.016 in
the model dropping these observations.

If we do not allow the income coefficient to vary with level of income, then the effect of
the log of income on the likelihood of favoring the program is positive but no longer statistically
significant. This conclusion holds regardless of the treatment of missing values for income.
Nonetheless, this specification would be rejected in favor of the one reported in Table 9.7 at
p=0.005 (p=0.007 without the imputed income cases) using likelihood ratio tests. That
specification is able to isolate a significant, positive effect of income because it includes variables
that capture the negative evaluations of government spending programs, environmental projects,
and the accelerated recovery program on the part of a disproportionate share of the sample's
highest income households. Thus, in the absence of a measure capturing these attitudes, it is
possible to misinterpret the effect of income on respondents' choices. Equally important, by
allowing for different income coefficients for these responses with the level of income, the model
further distinguishes this group of high income households from others in the sample.

The last variable to be noted in the model is NOTAX, the indicator for households who do

not pay California state income taxes. The coefficient on this variable is positive and highly

Using income rather than log (income) yields a negative and insignificant coefficient. This
specification, however, can also be rejected in favor of a specification with three income terms
using likelihood ratio tests (p=0.020 using imputed income for missing income values and
p=0.054 dropping these observations).
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significant (p < 0.001), indicating that this group is more likely to favor the program. Because it

is possible that their choices reflect a recognition that they would not have to pay the stated tax
amount, there is reason to question whether they have accepted financial réispéositneir

choices. The next section discusses an adjustment in the choice measure used for developing the
final estimate of prospective ILUV that treats the potential incentives to households not paying
California taxes in a conservative fashion.

The survey questionnaire collected additional information on demographics, knowledge,
and attitude/behavioral information. Our evaluation of the construct validity model reported in
Table 9.7 also considered these variables. In discussing the results from the analyses of these
other variables, it is important to acknowledge that the objective of our multivariate analysis is to
evaluate whether measures of the primary economic, attitude, program-related, resource-related
and demographic factors influenced respondent choices. In addressing this question of what
should be included in the model, the sensitivity of our findings to alternative definitions for the
included variables, as well as to variables that might have been included, was a key consideration
for the analysis. The summary to this point has considered the implications of the format used to
represent the included variables. We now turn to the variables in the survey that were not
reported as arguments in the Table 9.7 model.

The respondent's evaluation of the "seriousness of the injury" (B-8) is not included in the
final model. When it was included in the specification, our conclusions about the effects of the
tax amount, income, program-related variables, and several important demographic variables were

not affected but some of the environmental variables were no longer significant. Because this

Adding two indicator variables for B-8 equal 1 ("not serious at all") or 2 ("not too serious") and
B-8 equal 4 ("very serious") or 5 ("extremely serious") in the model in Table 9.7 substantially
increases the model's predictive power. Both of these variables are highly significant (t = -6.00
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evaluation was requested after a respondent's choice, it is reasonable to assume that it conveys
some of the same information as the choice itself (espondents rating the injuries as "very" or
"extremely" serious are more likely to vdte the program.) This measure is used in Chapter 10

to evaluate whether independent samples perceived a difference between the base and scope
versions of the injury descriptions.

A number of demographic variables (age, gender, race/ethnicity, citizenship, the number of
children under 18 in the household, and having grandchildren), were not significant determinants
of choices when income, attitude, and program evaluation variables were included in the model.
Some of these, such as age (negative relationship) and children (positive), were statistically
significant in bivariate relationships witW1CH. Other variables which were significant in
bivariate relationships withV1CH, but not significant in the model in Table 9.7, include C-1
(positive), the number of years lived in California, and, as noted earlier in Table 9.5, A-11
(positive), having heard about the DDT/PCB deposit. A variable measuring respondents’ desire to
move from Los Angeles/Orange County (C-5) was a positive and significant determinant of
choices when included in the model in Table 9.7. This question, however, was only asked of
SCOAST area respondents and the collinearity between the two variables substantially increases
the estimated standard error for the SCOAST variable. As a consequence, we retained only
SCOAST which is the relevant variable for the full sample.

Overall, the construct validity model includes a large number of the factors describing

respondents, their economic characteristics, attitudes, and evaluation of the injuries and

and t = 7.68 respectively). The inclusion of these two variables makes the income variables more
significant and the environmental variables less significant.

A-9, having heard about DDT, and A-10, having heard about PCB's, were not significant in
either bivariate relationships with1CH or in the multivariate model in Table 9.6.
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accelerated recovery program. Moreover, our overall conclusion on construct validity withstood
variations in the format of the included variables measuring the factors hypothesized to influence

choices as well as to the inclusion of other potential determinants of these decisions.

8 9.7 Correction for Non-Taxpayers

As noted in section 5.4, the payment vehicle used in this study is a one-time increase in
California income taxes. Some respondents not currently paying state income taxes may not take
a tax payment obligation as seriously as those who do pay taxes. While there are other
differences in respondents' interpretations of the elements of the choices—as the multivariate
choice model indicates—there is an important difference between these effects and the one
associated with not paying California income taxes. By retaining the varied interpretations of the
accelerated recovery program, we are understating the propensity of respondentdlitg he w
vote for the program (at all tax amounts). Thus, the absence of an adjustment is consistent with a
conservative estimate of ILUV.

In contrast, respondents who do not pay California taxes appear more willing forvote
the program (at all tax amounts). The most conservative adjustment for this tendency is
accomplished by re-coding the 80 respondents who did not pay California income taxes in 1993
and who votedfor the program given th&/1CH choice measure toot for votes. This
effectively sets the lower-bound mean estimate for this group of respondents to zero. We refer to
this choice measure 881CHNT.

There is further support for the use of this modified choice mea®ut€HNT, in
interviewer ratings of the respondent’s attention to the choice questions. Respondents who did

not pay California income taxes were more likely (p < 0.001) on the PINTROB measure
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introduced in Chapter 8 to be rated as lower quality interviews, to be considered impatient (D-4
and D-4a), or to be only "slightly serious" or "not at all serious” (D-5) in responding to the choice
guestions. While the number of respondents in each of these undesirable categories is fairly small,
these evaluations arise disproportionately from this grouping of respondents who do not pay
California income taxes. Thus, this pattern is consistent with the hypothesis underlying our
adjustment to the choice measure; that is, these respondents may not interpret the choice question
in the same way as those who do pay California income taxes.

Table 9.8 reports the distribution W 1CHNT by W1AMT, while Table 9.9 reports the
Turnbull lower-bound estimate for this choice measure. As is the case fafltteand W1CH
choice measures, ¥4 test (111.02) for th&/1CHNT measure also rejects the hypothesis
(p < 0.001) that responses are not sensitive to W1AMT. As shown in Table 9.9, the estimated
lower-bound mean for th&/1CHNT choice measure is $55.58 with a standard error of $2.43.
This estimate, smaller than that from ¥IWN&CH choice measure ($63.24, with a standard error of
$2.54), represents yet another conservative adjustment to the lower-bound estimate of mean

WTP.

Table 9.8 W1CHNT Choice Measure by W1AMT

WI1AMT For Not For
$10 50.3% 49.7%
$25 39.8% 60.2%
$80 29.9% 70.1%
$140 23.6% 76.4%

The z-statistics for the five change in density parameters estimated by the model are 19.24, 2.86,
2.80, 1.93, and 1.70, respectively. The corresponding double-bounded estinddBBIGHNT
(Appendix F, Table F.10) is $59.53 (s.e. $2.78).
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$215 | 18.6% | 81.4%

Xt = 111.02; p < 0.001

Table 9.9 Turnbull Estimate of WTP Distribution and Lower-Bound Mean:
WI1CHNT Choice Measure[N=1857]

Lower Bound | Upper Bound Probability of Change in
of Interval of Interval Voting For at Density
Upper Bound

$0 $10 0.503 0.497

$10 $25 0.398 0.105

$25 $80 0.299 0.099

$80 $140 0.237 0.062

$140 $215 0.187 0.050
$215 00 0.000 0.187

Log-Likelihood 1112.10
Estimate of lower-bound mean$55.58
Standard error of the estimate  $2.43

§ 9.8 Summary

Chapter 3 described the relationship between an individual's choice and the trade-off used
to construct a monetary measure of the economic value implied by that choice. We argued that,
with minimal assumptions, these choices could be used to isolate a lower-bound measure of each
individual's willingness to pay for an object of choice. Our CV survey was designed to present a
choice consistent with measuring prospective ILUV for the injuries described in Chapter 2. This
was accomplished using an accelerated recovery program as the object of choice.

The statistical method used, the non-parametric maximum likelihood Turnbull estimator,
allows the estimation of a lower-bound mean which is equal to, or lower than, the sample mean.

The assumptions this estimator uses are simply those which underlie the choice model developed
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in Chapter 3. That is, the Turnbull estimator does not require either distributional or preference-
related assumptions, aside from the fundamental premise that respondents' choices are based on
what is their most preferred alternative of the options presented to them.

To help gauge the reliability of respondents’ choices in the base sample, two types of
evaluations were presented. The first considered bivariate relationships, principally in the form of
cross-tabulations between the information variables recommended by the NOAA Panel and the
W1 and W1CH choice measures. Overall, the bivariate analysis provided support for the
presence of relationships that are hypothesized to be associated with choices for the accelerated
recovery program.

The second evaluation considered the same issues but in a more structured format using a
conventional, multivariate choice model. A probit model was estimated and used to help identify
the determinants of th&/1CH choices. These determinants include respondent economic
characteristics, environmental variables, variables specifically related to the respondent's
perception of the accelerated recovery program, general attitudes toward government programs,
and variables which help identify the respondent's relationship to the injured natural resource. In
each instance, factors hypothesized to be associated with the choices were found to be consistent
with prior expectations and the relationships were statistically significant determindmiCof.
Moreover, these are robust effects that do not seem to change much with the specific coding of
the variables involved.

Only in the case of household income were the results found to be fairly sensitive to the
assumed parametric specification. A specification that allows the probability of ¥otinbe
program to vary with three different income groups isolates a positive and significant effect

between income and/1CH. Several simpler specifications which resulted in insignificant income
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coefficients were rejected using likelihood ratio tests.

The lower-bound mean for respondents' wilingness to pay foadbelerated recovery
program was estimated to be $63.24. When the choice measure was adjusted to treat all
households not paying California income taxes as haohdor votes for the program, the lower-
bound mean was $55.58. In both cases, the maximum likelihood estimates of the standard error
for these lower-bound means were small (2.54 and 2.43, respectively) suggesting a reasonably

high level of precision in these estimates.
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8 10 Responsiveness to Scope of the Injury
§ 10.1 Introduction

This chapter presents the empirical results of the comparison between responses to the
base and scope survey instruments described in Chapter 6 and contained in Appendices A.1 and
A.2. As noted in Chapters 5 and 7, these survey instruments were developed and administered to
permit complete comparability between the results from the two independent samples.

Scoperefers to how the willingness to pay constructed from respondents’ choices responds
to changes in the object of choice. The NOAA Panel suggested that economic measures of value
should display differences for objects of choice that are recognized by respondents to be different.
This view implies that respondents’ WTP for different objects of choice should be different and it
indicates a direction for this difference. That is, an object of choice understood by respondents to
be larger should have an estimated WTP which is greater than the WTP for a desirable object of
choice recognized to be smaller. A test of whether respondents are wiling to pay more for a
larger set of injuries than a smaller set is one of the principal tests of reliability recommended by
the NOAA Panel.

While the NOAA Panel report does not provide a detailed description on how to evaluate
this property, two general aspects of their recommended evaluation are important to the design of
our scope test. First, the scope test should be administered to independent samples. This

requirement follows from the Panel's discussion of issues associateeimtiddding. The Panel

The base version of the survey involves 2 species of fish and 2 species of birds with a 50 year
natural recovery period. The scope version involves 2 species of fish with a 15 year natural
recovery period. See Chapter 6 for a detailed description of the base and scope survey
instruments.

As noted in Chapter 3, embedding has been used to refer to a number of different phenomena;
the context here is that where one object of choice nests or encompasses another object of choice.
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rejects the possibility of askingach respondent about several different objects of choice noting

that:

We must reject one possible approach [for dedling with embedding], that of
asking each respondent to express wilingness to pay to avert incidents of
varying sizes; the danger is that embedding will be forcibly avoided, still without
realism. [Arrow ef al., 1993; p. 4608; bracketed phrase added]

Second, in describing the scope property, the NOAA Panel notes that
respondents must be able tecognizethe differences in the objects of choice

presented: Rationality in its weakest form requires certain kinds of consistency

among choices made by individuals. ... Common notions of rationality impose

other requirements which are relevant in different contexts. Usually, though not

always, it is reasonable to suppose that more of something regarded as good is

better so long as an individual is not satiated. This is in general franslated info a

willingness to pay somewhat more for more of a good, as judged by the

individual. [Arrow, p. 4604]

Because these different objects of choice are presented to independent samples, a judgment about
respondents’ understanding of differences in the objects must be based on a qualitative analysis
undertaken as part of the development of the survey instrument. Chapter 5 summarizes this
development process. This chapter describes the results of our scope test which confirm that
respondents perceived differences in the objects of choice described and were, overall, wiling to
pay more for the program offered in the base version.

Before presenting these test results in detail, section 10.2 briefly reviews the sampling
design underlying our scope test. Then, section 10.3 explores whether key predictor variables—
constructed from questions administered prior to the description of the injuries—and demographic
variables have similar response distributions across the base and scope samples. This section also
addresses whether respondents from the independent samples were sensitive to the differences in

the base and scope injuries by examining whether variables (other than WTP) which should be

sensitive to scope are indeed sensitive.
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There are several different choice measures which could be used in a test of sensitivity to
scope. The single-bounded choice measures described in Chapter 9 were:

(a) W1, the respondent’s original response to the W-1 question codiedaas

not for,

(b) WI1CH, the respondent's final choice after opportunities for

reconsideration, and

(c) WI1CHNT, W1CH adjusted by setting the responses of households not

paying California taxes toot for.
This section reports scope tests udiity, W1CH, andW1CHNT. Our principal focus is on the
WI1CH case, as this case represents the respondent's final choice (wheWWaSHMT choice
measure represents an artificial adjustment made to the data to reduce any chance of over-
estimating WTP). Scope tests based on the double-bounded choice m&i8\Be¥YDBCH,
andWDBCHNT, are reported in Appendix F.

Next, section 10.4 describes in detail the base and scope respondents' choices for the
accelerated recovery program. Simple contingency tables are presented which test whether the
percent that votetbr using theW1CH choice measure differs across the base and scope samples
as a whole and at each tax amount (W1AMT asked in W-1). Statistical tests comparing estimates
of the two WTP distributions derived using the Turnbull lower-bound estimator (introduced in the
previous chapter) are also presented. Section 10.4 then presents some comparisons of the two

WTP distributions using parametric survival models. Finally, section 10.5 offers a summary of

our findings.

8 10.2 Design of Scope Test and Summary of Overall Findings

We are interested in testing whether WTP for the base set of injuriesg{\MéTéreater

As in Chapter 9, choice measures are denoted by bold capital letters.
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than WTP for the scope set (WP Formally, this translates into a null hypothesis,

Ho: WTB; = WThPs,
versus an alternative hypothesis,

Hi: WTB; > WThPs.
To implement this test, the selected dwelling units (DU's) were randomly assigned within
segments in a 2 to 1 ratio to either the base or scope survey instrument and then to one of the five
tax amount versions described in Chapter 6. This second step in the random assignment allows an
evaluation of the base and scope sample responses at these different tax amounts. Further, using
the same tax amounts in both the base and scope instruments facilitates comparisons using both
simple contingency tables and the lower-bound estimate of the mean from the Turnbull estimator
(Turnbull; 1976). The scope survey instrument was administered to a fairly large sample (final
N=953) to ensure that statistical tests would have reasonable power to test the two samples'
distributions of choices across tax amounts.

The most general test of sensitivity to scope is a test for differences in the distribution of

the W1CH choices overall. We can also conduct a similar tesaelh of the W-1 tax amounts.
Both sets of tests imply that the distributions of responses to the base and scope versions are
significantly different. This is also true if we use W& or W1CHNT choice measures.

A second type of test imposes some structure on the responses by first estimating separate

Twice as many base instruments were randomly assigned to selected DU's as the principal
purpose of this study is to use that instrument in deriving the estimate of prospective ILUV
presented in Chapter 11.

Random assignment of the cages, (respondents) to the two treatments.(base or scope)
allows relatively simple and easy-to-interpret statistical techniques to be used to assess any
differences in the responses to the two treatments.

See Appendix E for a detailed discussion of the Turnbull estimator.
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Turnbull lower-bound means for the WTP constructed from the two sample's chogses (

W1CH andscopeW1CH). Because the samples are independent, the estimated lower bounds
can be compared using a straight-forwaitgést This procedure tests the responsiveness to scope

by testing the equality in these lower-bound means for the base and scope injuries. A third
approach adds more structure by using measures of central tendency for the selected parameter
from survival models to test the same hypothesis.

For all of the above tests, the conclusion remains the same — there is a clear and robust
difference between the distribution of respondents' choices for the objects of choice corresponding
to the base and the scope injuries. This difference leads to a significant difference in both non-
parametric and parametric measures of central tendency for the distribution of WTP (across

respondents). These tests are discussed in section 10.4.

§ 10.3 Examination of Other Questions in Base and Scope Samples
Given random assignment of respondents between treatments, we would not expect to see

any difference in responses to three different sets of questions in the base and scope instruments:

. guestions asked before the injuries were introdueegd,A-1 and A-2 series),
. recreational activity and environmental questions in section B, and
. demographic questions in section C.

This expectation can be tested in a contingency table framework for each variable. The p-values
for 66 variables, shown in Table F.11 of Appendix F, indicate few significant differences between

the base and scope versions of the survey and indeed fewer significant differences than would be
expected simply by chance at the 0.05 confidence level (given the number of comparisons, 3.3

significant differences expected versus 1 observed) or at the 0.10 confidence level (6.6 expected
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versus 5 observed). The two questions with the smallest p-values (A-2d, homeless, and B-15,
beach use) are not expected to be important to a scope test. We conclude from this exercise that
the observed differences in the two samples are quite small and none seem likely to substantially
influence any comparison of the WTP responses to the base and scope surveys.

Several questions can be used to evaluate whether there is indirect evidence that
respondents understood the differences in the set of injuries described in the base and the scope
surveys. Question B-8, which asked about the seriousness of the reproduction problems
described, is perhaps the most likely to be influenced by whether or not the respondent was
administered the base or scope instrument. The most straightforward way to detect any
differences in responses to B-8 is to construct the two-by-five contingency table shown in Table
10.1. The rows depict the treatment (base or scope) and the columns represent the responses to
the B-8 question after dropping the "not sure" responses. A siaplest has a value of 148.90
and rejects the hypothesis (p < 0.001) of no difference in the B-8 responses with the version of the

survey administered. That is, respondents who were administered the base version were

The expected number of significant differences is found by multiplying the confidence level by
the number of variables compared to get the expected number of comparisons which are
significantly different ¢.g, 0.10 x 66 = 6.6).

The base version of question B-8 was: "All things considered, would you deshthed bird
reproduction problems | told you about in the South Coast are not serious at all, not too serious,
somewhat serious, very serious, or extremely serious?" Question B-8 in the scope version was:
"All things considered, would you say thsh reproduction problems | told you about in the
South Coast are not serious at all, not too serious, somewhat serious, very serious, or extremely
serious?"

As noted in Chapter 6, the scope version of the questionnaire contained an additional question at
the end of the survey which asks respondents if they thought that the reproduction problems
described would be more serious if they impacted Bald Eagles and Peregrine Falcons. Seventy-
four percent respondsges This internal test provides additional support for the notion that
respondents perceived a difference between the two injury scenarios.
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significantly more likely to consider the described set of injuries as more serious compared to

those who were administered the scope version.

Table 10.1 Version by Perceived Seriousness of Injury

Version Not Not too Somewhat Very Extremely
serious serious Serious Serious Serious
Base 97 355 713 475 201
(row percent) (5.3%) (19.3%) (38.7%) (25.8%) (10.9%)
Scope 138 287 315 140 63
(row percent) (14.6%) (30.4%) (33.4%) (14.9%) (6.7%)

Xfa = 148.90; p < 0.001

A second place we might look for indications of a difference between the response to the
two versions of the survey is with respect to the length of natural recovery (questions B-2 and B-
3). Due to the shorter natural recovery time in the scope version (15 years) and the longer natural
recovery time in the base version (50 years), we might expect a higher fraction of the scope
respondents to indicate that they thought a longer natural recovery time was likely and a higher
fraction of respondents in the base version to indicate that a shorter natural recovery time was
likely. These results are shown in Tables 10.2 and Table 10.3. In both instances the hypothesis of
no difference is rejected (p < 0.001) in favor of the expected direction of the observed difference.
There is also a significant difference (p=0.002) on B-7a for the small percent (2.0) of respondents

who thought they were pushed to vote against the program — a higher fraction of those receiving

There is also a significant difference (p < 0.001) on the initial B-2 question with 6% more of
those receiving the base instrument perceiving a different natural recovery period than stated in
the survey than those receiving the scope.

246



Natural Resource nomoge Assessment, Inc. Chapter 10

the scope version felt pushed to vote against.

Table 10.2 Version by Expected.onger Natural Recovery Time

Version Not Longer Longer
Base 1740 109
(row percent) (93.7%) (6.3%)
Scope 860 93
(row percent) (90.2%) (9.8%)
Xty = 10.89; p = 0.001
Fisher's Exact Test: p =7.36E-04

Table 10.3 Version by Expecte&horter Natural Recovery Time

Version Not Shorter Shorter
Base 1579 278
(row percent) (85.0%) (15.0%)
Scope 893 60
(row percent) (93.7%) (6.3%)
Xty = 44.79; p < 0.001
Fisher's Exact Test: p=1.88E-12

There are additional questions in section B eliciting respondents' evaluations of the injuries
and accelerated recovery program that are less suitable for use imid@erg respondents’
perceptions of the base and scope injuries. For example, question B-1 asked: "First, did it seem
to you DDT and PCB could cause the reproduction problems | told you about?" Both the base
and scope surveys described reproduction problems for specific species. The key distinction

between the descriptions is the number of species affected and the timing of natural recovery.

Dropping the small number of respondents who felt pushed tagatastin both the base and
scope samples does not alter the conclusion of any of the tests of sensitivity to scope presented in
this chapter and in Appendix F.
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There seems no clear reason to expect these distinctions to change the way people would answer
this question; our findings suggest they do not (p=0.308). Turning now to B-4, there is also no
significant difference (p=0.263) on this question which asked, "When you decided how to vote,
did it seem to you that the speed-up program would be completely effective in solving the
reproduction problems within five years?" There is no significant difference (p=0.721) on B-6,
which asked respondents: "When you decided how to vote, did you think your household would
have to pay the special tax for the program for one year or for more than one year?"

The opportunities offered respondents to change their vote from aforote a vote
againstthe program (see questions W-7 and C-17 to C-21 in Appendices A.1 and A.2) also
afford a chance to review this issue. Here we might expect a larger fraction of respondents
changing their vote in the scope version if some respondents initially perceived the scope injuries
to be larger than described. Table 10.4 displays the two-by-two contingency table for those who
initially voted for (either in W-1 or W-3) by whether they later changed their vote (in either W-7
or C-17 to C-21). These results indicate that a higher fraction of scope respondents changed their

vote and that this difference is significant at any conventional confidence level.

Table 10.4 Version by Whether Respondent Changed Vote Upon Reconsideration

Version Not Change Change
Base 804 104
(row percent) (88.5%) (11.5%)
Scope 245 55
(row percent) (81.7%) (18.3%)

Xty = 9.34; p = 0.002
Fisher Exact Test: p =0.003

In the contingency table for B-5, the follow-up question to B-4, there is a significant difference
but the response pattern suggests only a weak directional effect of version.
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8 10.4 Tests of the Scope Hypothesis

There are a number of different statistical tests that can be conducted to evaluate the null
hypothesis, kit WTP; = WTR;, versus the alternative ,HVTP; > WTPRs. The most direct
test considers a two-by-two contingency table of the version of the surW@LGi1. As shown
in the contingency table (see Table 10.5), overall 36.6% of those who were administered the base
instrument votedor the accelerated recovery program, while 21.0% of those administered the
scope version votefdr the program. Thg?, test statistic, 71.10, rejects the null hypothesis (p <
0.001) that WTR = WTR.

The uniformly most powerful test of the hypothesis in a two-by-two contingency table is
the Fisher's exact test. This test takes account of the direction of the inequality in the alternative
hypothesis (that WTP> WTPs) and has a p-value of less than 0.001. Thus, botlx’tknd
Fisher's exact tests indicate that respondents who were administered the base instrument were
significantly more likely to votéor the program at the W-1 tax amount compared with those who

were administered the scope instrument.

Table 10.5 Version by W1CH Aggregating Over Tax Amount Versions

Version Not For For

Thex? test for a two-by-two contingency table looks at the expected frequency in each of the
four cells under the null hypothesis of no association relative to the observed frequency. This test
gives the probability that the observed frequency differs from that expected under the null
hypothesis. The” test in this case is a test of the null hypothesis that \WTWTPs versus the
alternative hypothesis that WER WTPs and is valid in reasonably large samples. See Lehmann
(1986) for further discussion of the properties of this test.

The one-sided Fisher's exact test is more powerful because it takes into account the direction of
the alternative hypothesis and it is valid for both small and large samples. See Lehmann (1986)
for further discussion of the properties of this test.
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Base 1178 679
(row percent) (63.4%) (36.6%)
Scope 753 200
(row percent) (79.0%) (21.0%)

Xty = 71.10; p < 0.001
Fisher's Exact Test: p=5.81E-18

In Table 10.5, th&V1CH responses are aggregated over the five tax amount versions. To
more closely examine how the distribution of implied WTP estimates is likely to differ between
the base and scope samples, each of the tax amount versions can be examined separately using the
same two-by-two contingency table. This approach has the advantage of eliminating minor
deviations due to sampling variation in the percent of respondents who were administered the
base and scope versions at each tax amount. It is also a much more demanding set of tests than
the one presented in Table 10.5 as it requires that the percent whdovatedach of the five tax
amounts (W1AMT) to be larger in the base sample and, equally important, performs the test of
sensitivity to scope with smaller sample sizes.

These results are displayed for each tax amount version in Tables 10.6a to 10.6e. For all
five tax amounts, both thgf,, tests and the one-sided Fisher's exact tests clearly reject the null
hypothesis at very small confidence levels. These conclusions are unchanged using either the
original W-1 responseW1) or by a conservative treatment of respondents who do not pay

California income taxesN1CHNT).

Table 10.6a Version by Choice Measure (W1CH) for W1AMT=$10

Version Not For For
Base 165 209
(row percent) (44.1%) (55.9%)
Scope 130 72
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(row percent) | (64.4%) | (35.6%)

Xty = 21.50; p < 0.001
Fisher's Exact Test: p =2.41E-06

Table 10.6b Version by Choice Measure (W1CH) for W1AMT=$25

Version Not For For
Base 189 163
(row percent) (53.7%) (46.3%)
Scope 137 45
(row percent) (75.3%) (24.7%)
Xty = 23.50; p < 0.001

Fisher's Exact Test: p =6.71E-07

Table 10.6¢c Version by Choice Measure (W1CH) for W1AMT=$80

Version Not For For
Base 245 120
(row percent) (67.1%) (32.9%)
Scope 161 35
(row percent) (82.1%) (17.9%)
Xty = 14.39; p < 0.001

Fisher's Exact Test: p =8.07E-05

Table 10.6d Version by Choice Measure (W1CH) for W1AMT=$140

Version Not For For
Base 283 102
(row percent) (73.5%) (26.18%)
Scope 166 29
(row percent) (85.1%) (14.9%)
Xty = 10.00; p < 0.002

Fisher's Exact Test: p = 8.84E-04
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Table 10.6e Version by Choice Measure (W1CH) for W1AMT=$215

Version Not For For
Base 296 85
(row percent) (77.7%) (22.3%)
Scope 159 19
(row percent) (89.3%) (10.7%)
Xty = 10.85; p < 0.001

Fisher's Exact Test: p =5.04E-04

Using the data from Tables 10.6a-10.6e, one can also compare the ratio of the percent
who votedfor at each W1AMT in the base sample to the percent who Vfoteih the scope
sample. For the $10 tax amount, that ratio is 1.58 and generally increases over the tax amounts.
The ratio is 2.08 at the highest tax amount, $215, which indicates that respondents who were
administered this base version were over two times more likely tdaiotlee program relative to
those who were administered the scope version.

The second class of tests that can be used to evaluate the differences in respondents'
choices in the base and scope samples is one which uses these choices to estimate the Turnbull
lower-bound mean for each sample and tests for differences in these estimates. This analysis is
based on the first choice question and treats those changing their vote (either at W-7 or C-17 to
C-21) as votingagainstthe program.

The Turnbull estimator for the ba¥¢1CH responses are presented in Table 10.7a and
the estimator for the scofW1CH responses in Table 10.7b. After computing the lower-bound
estimate of the mean from each table—$63.24 for base and $34.02 for scope—we can then use
the estimated standard errors for each (also displayed in Tables 10.7a and 10.7b) to construct an

ordinary one-sided z-statistic. The resulting z-statistic of 7.17 rejects the null hypothesis (p <
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0.001) in favor of the alternative that WgB WTPs. The likelihood ratio testx((5):83.46),
based on combining the base and scope samples, also rejects the null hypothesis (p < 0.001) of
equivalent distributions.

Changing the responses of those who do not pay California taxes toagaiastdoes
not alter this conclusion. The lower-bound estimates of the means are $55.58 and $29.52 for the
base and scope samples, respectively. The resulting z-statistic of 6.70 rejects the null hypothesis
(p < 0.001) as does the likelihood ratio test. Using the double-bounded choice measures, we
would again draw this same conclusion (see Tables F.12—F.14 in Appendix F).

Both the contingency table tests and the test based on the Turnbull estimator are tests
based upon non-parametric estimates of the WTP distributions. It is also possible to fit
parametric survival distributions to the WTP responses and test whether there is a difference
between responses to the base and scope instruments. Estimates of parametric survival models
with the Weibull and log-normal distributions using the single-bounded choice meaalires,
WI1CH, or W1CHNT (see Table F.15 in Appendix F), or the double-bounded choice measures,
WDB, WDBCH, or WDBCHNT (see Table F.16 in Appendix F), with the base and scope
samples confirm the basic conclusions found with the Turnbull estimates.

Table 10.7a Turnbull Estimation Results for W1CHBaseSample[N=1857]

Lower Bound of | Upper Bound of Probability of Change in
Interval Interval Voting For at Density
Upper Bound

$0 $10 0.559 0.441
$10 $25 0.463 0.096
$25 $80 0.329 0.134
$80 $140 0.265 0.064
$140 $215 0.223 0.042
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$215 | 00 0.000

0.223

Log-Likelihood -1155.65
Lower bound of estimate of me®®3.24
Standard error of estimate 2.54

Table 10.7b Turnbull Estimation Results for W1CH-ScopeSample[N=953]

Lower Bound of | Upper Bound of Probability of Change in
Interval Interval Voting For at Density
Upper Bound
$0 $10 0.356 0.644
$10 $25 0.247 0.109
$25 $80 0.178 0.069
$80 $140 0.148 0.030
$140 $215 0.106 0.042
$215 00 0.000 0.106
Log-Likelihood -467.78
Lower bound of estimate of meb34.02
Standard error of estimate 2.82
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§ 10.5 Summary

The selected dwelling units for the main study were randomly assigned to one of two
survey instruments—base or scope—which differed only in the descriptions of the extent of the
injuries. Our analysis of the base and scope responses first considered whether questions
reflecting information that should not have been influenced by the difference in the set of injuries
appear to have been influenced. These findings clearly indicate they were not. Next, considering
whether independent respondents recognized differences in the injuries, question B-8, asking
about the seriousness of the injury, indicated that independent respondents did interpret the two
injuries as reflecting different levels of seriousness.

Using a simple contingency table framework, direct tests of whether there were different
responses to the choice questions in the base and scope samples leads to rejections of the null
hypothesis of no difference (WER= WTPs) in favor of the alternative hypothesis (WiI'B
WTPs). This is true for th&Vvl, W1CH, andW1CHNT choice measures, aggregated across the
five tax amounts and for each tax amount. That is, a higher percent of those who were
administered the base instrument were willing to pay the tax amount described than those who
were administered the scope instrument. This hypothesis was also tested for the three choice
measures (and their double-bounded analogues) using the Turnbull lower-bound estimate for
mean WTP. All of these tests reject the hypothesis of insensitivity to scope at any standard
confidence level. Parametric estimates based on all three choice measures (and their double-
bounded analogues) also reject the null hypothesis of scope insensitivity at any standard

confidence level.
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8 11 Aggregate Estimate of Prospective Interim Lost Use Value

§ 11.1 Introduction

In this final chapter, the aggregate estimate of prospective interim lost use value (ILUV) is
presented. Section 11.2 summarizes the economic and practical issues associated with defining
the population to which we extrapolate our lower-bound estimate of mean willingness to pay
(WTP) reported in Chapter 9. Tim®pulation having "rights” to the injured resources in the
Southern California Bight is defined using the negotiation framework introduced in Chapter 3.
This theoretical definition of the population is evaluated in light of practical considerations. In
Section 11.3, the weighted Turnbull estimate of the lower-bound mean is presented. Finally,

Section 11.4 presents our aggregate estimate of prospective ILUV.

8 11.2 Delineation of thd?opulation for Aggregation

Chapter 3 described the theoretical definition of an individual's economic value for any
object of choice. These measures of value were described as being derived from individuals'
choices. It was further noted that the appropriate choice for the estimation of ILUV is one that
permits the construction edtal economic value, and ateal choice would be one in which each
member of the public (acting through agencies that serve as trustees) would agree to "permit" a
pattern of injuries and natural recovery with restoration to a specified set of natural resources. An
ideal choice defines the trade-off desired by isolating what must be given to each person
(monetary compensation) for him or her to freely forego the object of choice (in this case, the
resources in their baseline states).

This definition of the ideal choice for the estimation of ILUV is analogous to what would

be sought if the trustees for the natural resources and those responsible for the injuries could
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negotiatea payment in advance to assure that people's losses would be compensated. In
undertaking a negotiation for these losses, the trustees for the resources would require estimates
of total values for all individuals assumed to comprise phélic or relevant population
considered to have "rights" to the injured resources. Because the legal framework for recovery of
ILUV does not specifically identify the relevant population, our definition is based on economic
criteria as well as on the practical issues associated with the design of appropriate choices from
which values can be constructed.

A definition of the relevant population specifies the set of individuals with "rights" to the
injured resources and therefore could, in principle, correspond to all individuals experiencing
losses due to the natural resource injuries. The compensation criteria underlying the ideal
construction of ILUV would require that these individuals be in a position to have the opportunity
to accept the losses (due to the injuries) in exchange for compensation specified by the trustee's
negotiation. As noted in Chapters 3 and 4, this process leads to a WTA measure of economic
value; however, the choice elements corresponding to a description of the object and
circumstances of choice necessary for framing a WTA choice were not considered feasible. As a
result, a WTP perspective on the rights to the natural resources and, consequently, a program for
accelerated recovery of the injured natural resources was adopted.

These two survey design decisions have implications for the definition akldeant
population assumed to be represented in the negotiation framework by the trustees. A WTP
choice requires that the individuals in the population accept financial redjtyngi their

choices Ke., in this case, a one-time increase in California income taxes). This requirement

The decision to adopt a WTP assignment of rights is conservative due to the wealth limitations
discussed in Chapter 3.
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implies that the population must be confined to adult decision-makersandividuals with the

ability to make such financial commitments. In principle, anyone who would experience losses
under the circumstances of choice envisioned by the negotiation framework could be included in
this population.

Furthermore, given the above qualification, any household in the United States could
conceivably experience losses and accept financial resgipngis the program. Nonetheless,
given the geographic distribution of injuries and the availability of substitutes elsewhere in the
country for some of the affected resources, an individual living a substantial distance from the
location of the injuries€.g.,those living a substantial distance outside of California) might be
expected to be willing to pay less for the program. However, on the basis of distance alone, one
can not define a point of geography beyond which households would not be wiling to pay
anythingfor the accelerated recovery program. To identify those who would and would not be
willing to pay for the program is an empirical issue.

The estimation of ILUV requires that respondents be offered a credible choice. Following
the NOAA Panel recommendations and our own past experience, the choice presented in our
study was framed in a discrete take-it-or-leave-it referendum with the tax amount described as a
one-time, state tax payment. The relevant population was confined to California households. As
noted above, it is reasonable to assume that households outside of California could have a positive
wilingness to pay for theaccelerated recovery program offered in this study. However,
expanding our population definition to areas outside of California, for example Arizona, Oregon,
and Washington, would require a very different characterization of the choice. For example,

while it is credible to respondents residing in California to tax themselves to mitigate injuries to

Nothing in economic theomgquiresthis presumption to be true.
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what they may perceive as state resources, it is unclear whether residents of Washington would
find it credible to be taxed to "fix" what might be perceived by some as California problems.

While it is possible to design a choice that would be credible to residents outside of
California, such design work would take a great deal of time and effort. The time constraints
imposed by the damage assessment suggested that the prudent strategy wodichitoéhéo
relevant population to California households. To the extent people elsewhere in the U.S.
experience losses and would be wiling to pay for the program, this decision understates the
aggregate estimate for prospective ILUV.

Within the population of California households it was necessary to further limit the
population to which the survey was design to be extrapolated. First, as described in Chapter 5,
similar time constraints led us to conduct interviews only in English, thereby excluding an
estimated 697 thousand non-English speaking households from the inference population.
Additionally, as described in Chapter 7, given the close proximity of 35 selected dwelling units to
a neighborhood where the excavation of DDT was causing intense concern about human health,
we excluded the 63 thousand households in the surrounding Torrance area (defined by five
zipcodes). Thus, our results may be extrapolated to the population of English-speaking
households in California outside of this Torrance area. To the degree that non-English speaking
households in California or those in the Torrance area would be wiling to pay for the program,
we will underestimate prospective ILUV.

Finally, it should be noted that we make a very conservative adjustment with respect to
California households that do not pay state income taxes. The use of a one-time increase in
California income taxes as one of the choice elements implies that individuals who are not eligible

to pay California income taxes may respond differently to the choice question than those who do
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pay taxes. This was borne out by the multivariate analysis reported in Table 9.7 which showed
that households not paying California income taxes last year were more likely to support the
program, holding all other aspects of their characteristics and the tax amount (W1AMT) constant.
Given the likelihood that some of these respondents assumed that they would not have to accept
financial responsibility for their choices, these respondémts/otes have been treatedras for

votes for the purposes of developing the lower-bound estimate of aggregate WTP. This
effectively treats this group of respondents as having a lower-bound mean willingness-to-pay of
zero. It is likely that this group of respondents has a positive, not a zero, aggregate (for this
group) prospective ILUV for the program. The decisions involving these groups were intended
to avoid any possible upward bias in the lower-bound estimate of mean WTP as a summary

statistic for the population to which we extrapolate.

8§ 11.3 Population Estimate of the Turnbull Lower-Bound Mean WTP

As described in Section 7.10, samples will vary somewhat from the populations from
which they are drawn. As a result, it is standard survey practice to apply sample weights in order
to estimatgpopulationvalues. In this section, we present the population estimate of the lower-
bound mean using the weights developed by Westat (see Appendix C.5.5 for details of how the
weights were constructed).

Table 11.11 provides the weighted estimate of the Turnbull likelihood function for
WI1CHNT. The population lower-bound mean estimate of $55.61 is only $0.03 higher than that

displayed for theV1CHNT sample estimate in Table 9.9. The standard error of $2.66 in Table

See Appendix E.
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11.1 was computed taking into account the particular sample design used in our study.

Table 11.1 Weighted Turnbull Estimate of WTP Distribution and Lower-Bound Mean:

Using W1CHNT Choice MeasuregfN=1857]

Lower Bound | Upper Bound | Probability of Voting Change in
of Interval of Interval For at Density
Upper Bound
$0 $10 0.489 0.511
$10 $25 0.399 0.090
$25 $80 0.289 0.110
$80 $140 0.237 0.052
$140 $215 0.194 0.043
$215 00 0.000 0.194
Log-Likelihood 1113.39
Estimate of lower-bound mean$55.61
Jackknifed Standard error of the estimate $2.66

The fact that the weights produce little difference is likely due to several considerations:
(1) the divergence between the sample and the population on the demographic and locational

characteristics on which the weights were based was generally small, (2) placing all of the density

Tables F.17, F.18, and F.19 contain the population lower-bound mean estimates respectively for
theW1CH, WDBCH, andWDBCHNT choice measures. These estimates are also quite close
to their counterparts reported earlier in Chapter 9 and Appendix F.

As noted in Chapter 7, our sample design involved both clustering (at the final stage of selection)
and the construction of sample weights. Relative to a simple random sample, both clustering and
weighting decrease efficiency in the sense of needing more observations for the same level of
precision. In order to estimate the standard error of the lower-bound mean estimate in Table 11.1,
we used a resampling technique known as the jackknife, which takes account of these
complexities in the sampling design (Wolter, 1985). Effectively this approach simulates what
would happen if one drew repeated samples from the population using the same complex
sampling design. The creation of these jackknife replicate weights is described in Appendix C.5.5.
The jackknifed standard error is 9.7% larger than the standard error derived under the
assumption of simple random sampling.
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in the Turnbull estimator at the lower bound of each interval makes the lower-bound estimate of
the mean fairly robust to the small changes the weights represent to the composition of the
sample, and (3) setting all non-taxpayers¢d for votes further decreases the sensitivity of the

estimate to weighting the Turnbull likelihood function.

8§ 11.4 Aggregate Estimate of Prospective ILUV

The aggregate estimate of prospective ILUV is obtained in a straightforward manner by
multiplying the W1CHNT, lower-bound Turnbull estimate of the mean for the population, $55.61,
by the estimate of the number of households in the population (10,347,108) to which the survey
was designed to extrapolate. This extrapolation yields a point estimate of $575,402,676 with a

standard error of $27,523,307.
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