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Anglers' Willingness to Pay for
Information About Chemical Residues in
Sport Fish: Design of a CV Questionnaire

Douglas J. Krieger and John P. Hoéhn

The contingent valuation (CV) approach asks individuals their willingness
to pay(WTP) for a good in a hypothetical market setting. The resulting WTP
estimates are conditioned on the assumption that respondents' stated choices
correspond to their behavior in actual markets. Consumer behavior in actual
markets depends on a variety of factors. These include characteristics of the
good, characteristics ttie payment, and the market itself (Fischhoff and Furby
1988). These factors exist explicitly in a hypothetical maxay if they are
described by the researcher. If a 8lwvey does not adequatelgscribe the
factors relevant to a decision, stated behavior will depend on what the respond-
ent assumes These assumptiomsay not correspond to the environment
envisioned by the researcher. If respondents perceive a different market setting
than the researcher intends, stated WTP may not reflect the values desired.

The challenge of successful CV research is to clearly communicate a market
settingthat most respondents interpret as the researcher intends. A clear
description of all relevant aspects of the good,pigment, and aredible
market, and clearly worded questions will reduce ambiguity and facilitate
successful communication (Mitchell and Carson 1989). Thus, the design of the
CV survey—the language, descriptions, and questions used—is crucial to
obtaining good data.

The implementation of a surveyayalso affect the quality and quantity of
usable responses. Important consideratfonsa mail survey include the
physical appearance of the survey instrument; the wording, order, and format of
guestions; the timing of mailings; and the process of following up on those who
are slow to respond (Dillman 1978).
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This chapter focuses on the design and implementation of a CV mail survey
to assess anglers' WTér information about chemicaésidues in spofish.
It illustrates themportance of pretesting to determine what aspects of the mar-
ket description are important and to assess potential respondents' interpretation
of specific questions and response choices. Thewicstections outline the
conceptual and policy settinfpr the survey design. The first reviews
Michigan's current advisory program and tmmposed alternatives. The
second briefly outlines theonceptual definition of information value. The core
of the chapter focuses on the process of designing the questionnaire. A
summary section reviews our primary conclusions vagpect to CV survey
design.

Contaminants in Michigan's Sport Fish

Tests of sport fish in the Great Lakes region have detected traces of chemical
residues. In sufficient doses some of these chemicals are suspected of causing
adverse human health effects. In response to this problem, state and provincial
governments bordering ti&reat Lakes provide anglers with information about
chemical residues in fish. These warnitgscally take the form opublic
health advisories These advisories list sites and spedirewn to be
contaminated and offer advice on howéduce the risk of exposure (Hesse
1990).

Michigan's advisory is issued by the Department of Public Health (MDPH)
and printed in the annual fishing guide distributed by the Michigan Department
of Natural Resources (MDNR). The curresdvisory contains drief
description of some chemicalsund in Michigan's fishtheir sources, and
possible health effects. It also warns that concentrations of contaminants are
likely to behigher in larger or older fish, predator species, fatty fish, and carp
or catfish. It suggesthat anglers who intend to eat their catch should trim and
cook them to remove fat. pictorial presentation illustrates the suggested
method of trimming fish.

The advisory also contains a table listing sites that havefbeed to be
contaminated. Each entry cites the species and sizes that are contaminated, the
specific chemical responsible for the advisory, and specific consumption advice.
Depending on the extent of contamination, the advisory suggests either (1) no
consumption, or (2) restricting consumption to no more than one meal per week.
It also implies that no consumption restrictions are necessary for sites or species
not mentioned in the advisory. It warns nursing mothers, pregranen,
women who intend to have children, and children under the age of 15 against
eating any fish from either of the restricted categories (Hesse 1990). Since 1989
the advisory has also included a special warning about mercury in inland lakes.
Because of widespread mercury contamination, the advisory warns anglers
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against eating more than one meal per week of specific species and sizes of fish
from anyinland lake.

Advisory Alternatives

The advisories issued by various jurisdictions in the Great Lakes region dif-
fer in a number of dimensions (Foran and Vanderpk8gf, Hesse1990).
These differences suggest a feasible set of alternatives to Michigan's current
advisories. Probably the greatest difference between existing advisories is the
treatment of sites where tested fish are fauoidto contain dangerous levels of
contaminants. The advisories from Ontario and Minnesota include a list of such
sites. However, most advisories (Michigan's included) tell anglers only about the
sites and species that contain chemical concentrations exceeding state standards.

Alternatives to Michigan's current advisory rarfgem eliminating the
advisory program altogether to an expanded program similar to Ontario's. Not
all of these alternatives are politicallyftacally feasible. Discussions with state
officials revealed two informational changes that could be incorporated in future
advisory program®.  First, the current advisory program only partially discloses
test results. It does not tell anglers about tested sites where chemical residues
are not found oare below state standards. Alternatively,abeisory could
fully disclose test results—provide a list of contaminated aiteka list of sites
that posed little or no health risk. Since the current testing program already
generates a list of relatively safe sites, printing costs are the primary constraint
in implementing a full disclosure program.

A secondalternative is to test a greater number of sites with eiitiiesr
partial disclosure of test results. Michigan contains &800 publicly
accessibldishing sites. The current budget permits testing about 30 of these
sites each yedr. Information abougraater number of sites would provide
anglers a broader base of knowledge abouttke associated with their fishing
choices. With this informatiotiney could make choices more consistent with
their preferences for risk bearing. Survey results suggest that anglers are inter-
ested in information about a greater number of sites (Ontario Ministries of the
Environment and Natural Resources 1990).

The Value of Information About Chemical Residues in Fish

Information about potential risks to health has value because it helps people
prevent mistakes. A mistake is an action taken in ignorance that a person would
not have chosen ifinformed. Consider an angler who chooses among attributes
of fishing so as to maximize utilityCharacteristics that miglaffectanglers'
utility include the species, number, and sizésbf caught (Vaughan and Russell
1982), aesthetic and physical characteristics of a fishing site, or the presence or
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absence of chemical residues in fisa (Kikuchi 1986). Supposthe angler

also cares about his or her state of health. The angler understands that health
depends, in part, on exposure to chemical residues in fish. However, exposure
is a random variable that dependgtamunknown level of contamination in fish
consumed.

With uncertainty about the state of contamination, s, the angler chooses
attributes of fishing, g = {g & ....A }, to maximisxpecteditility over the
perceived distribution of s, P(s). Define q as the optimal choice given beliefs
P(s). With g , the angler achieves an expected utility of:

(1) f u(@",h(g",9)Pds = PP

where u() is the utility function and R relates behavior and perceived
contamination to health. Define this utility level aspiier utility of the prior
act P.R.

Now supposehe angler receives a message, y (new information in the
advisory), that changes beliefs about the distribution of s. Represent these new
beliefs by the Bayesigmosteriordistribution, P(s|y), contingent on message y.
Given new perceptions of contamination, the angiay believe his or her
behavior prior to receipt of the message to be a mistake. The utility associated
with the mistake is:

@ f u(@", h(a", 9)Psy)ds - PP, .

The prior optimal act is a mistake because it is evaluated relative to posterior
perceptions of contamination. Define this utility asgbsterior utility of the
prior act, PR

Given new beliefs about contamination, the angiay wish to change
behavior. Define optimal behavior after receipt of message ¥ by q . The utility
associated with the posterior optimal behavior is:

3) f U@, h(a”, ) P(sly)ds - P,P, .

Define this as thposterior utility of the posterior acP,R,.

The value of information is the difference in utility it makes possible relative
to a state of ignorance. However, the definitionpdbr utility must be
considered with care. Realized prior utility depends omac¢heal distribution
of s. Define this as P(s For illustration, suppose PYgepresents a greater
risk of contamination thaR(s). Theollowing analysisapplies as well to the
case where P{(srepresents a lower risk th&gs). Ignorance of actual risks



Anglers' Willingness to Pay for Information About Chemical Residues 261

P(s) does not shield uninformed anglers from actual conditions. Both informed
and uninformed anglers face possible future health effects determined)by P(s
The advantage of being informed is the opportunity to adjust behavior. To
avoid issues of risk perception, assume ifii@rmed anglergperceive risks
accuraely (i.e., P(3y) = P(8)). Thevalue of message y is the difference
between the expected utility when informeg, P P , and the expected utility of a
mistake, B P :

@ v, - [uan@’, 9)Peds - [ua, b, 9)Psds

beliefs P(sly). Therefore,
By definition, d represents optimal behavior g (sly). Therefore

the first term on the right-hand side of equation 4 is at least as large as the
second and the value of message y must be nonnegative.

The utility values derived above canég@ressed in terms of WTP using the
expenditure function. Suppose improvements in the advisory alter perceptions
of risk from chemical residues in fish. WTP for the additional information is the
change in income required to maintain utility under posterior risk perceptions
when behavioral adjustment is not permiftedster and Just 1989). Thus WTP
for the current advisory, testing more sites, or full disclosure is the compensation
anglers would require to continue their prior behavior after they are aware of the
new information.

Contingent Valuation Survey Design and Implementation

A contingent valuation survey designed to elicit WTP for advisory
alternatives must first clearly communicate ideas to potential respondents. This
means that questions must use language and concepts that are familiar and
meaningful to anglers. We used three focus groups to explore how anglers think
about chemical residues in fish, the language they use to talk about it, and how
they think about and respond to the currdmtsory. Insights from focus groups
aided in designing a draft questionnaireazess anglers' WTBr advisory
information.

We pretested the draft questionnaire in personal interviews with twelve
anglers. Participants were asked to talk through their response to the ques-
tionnaire. The interviews identified questions that were unclear or ambiguous
and helped assess the adequacy of response choluwgwere particularly
useful in identifying assumptions respondents made about factors not explicitly
mentioned in the questionnaireThey also helpeddentify irrelevant and
redundant questions that could be removed or combined with other questions,
thus reducing the length of the questionnaire. The process reduced a wordy and
visually intimidating questionnaire of 46 questions to a clear and interesting
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survey containing 15 questions. The remainder of this section highlights some
of the more important lessons learned in fogusups and interviews and
illustrates how they influenced the form of specific questions.

Eliciting WTP

We used a referendum format to elicit WTP. The referenalopnoach
presents respondents with the dichotomous choice of viotingy against a
program offered at a specified cost. Tdmproach produces binayes/no
responses instead of the direct dollar amounts generated by methods such as
bidding games, payment cards, or open-ended formats. We used the referendum
format for tworeasons. First, it is probably easfer respondents than
open-ended questions (McConnEli90,Hanemanri985). The decision to
accept orreject a good at a givegrice is themost common type of market
transaction people make. Secqrebple are familiar with the idea of voting on
public programs. Ballots often contain measures offering public goods such as
schools, water systems, sewgstems, or roads, for a given increase in taxes or
fees (Mitchell and Carsol©89). Also, Hoehn and Randgl987)conclude
that the referendum format reduces the incentfeesstrategic over- or
understatement of WTP.

The questionnaire described an alternative to the current advisory and
specified a cost in terms ofp@rmanentnnual increase in the cost of a fishing
license. The license fee payment vehicle is appealing primarily because fees are
collected by the state and people liflem directly to spending on state
programs. We tested an alternative payment vehicle in fpawps and
interviews—a separate advisory booklet offered for sale where fishing licenses
are sold. The booklelid not adequately capture WTP for information because
it is difficult to restrict access. Many people stated they would read the booklet
without buying it or they wouldshare one with friends. Thiellowing
comments are typical reactions to the booklet:

"We couldn't [buy théooklet] or we'd have to go in with some friends or go
borrow somebody's book."

"And | think that's what would happen. | think a lot of people would stand at the
counter and look up their section and then go on."

"I'd probablystand there anlbok throughit, look up my siteand set it back
down."

By contrast, the licensee payment is more difficult to avoidriéspondents
wish to continue fishing.
The license fee payment vehicle also had drawbacks. Several focus group
participants thought iinlikely that the money collected would actually be used
to improve advisories. As a bas® their beliefs,they cited several past
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examples where the state reallocated collected funds. One participant phrased
his concerns as follows:

"I wouldn't mind paying dittle bit more in a fishing license if they earmarked
that's what it's going for. . . . if they're not taking money away from the other
part of the license to do something else with."

For the finalquestionnaire, we chose the licefise payment vehicle over
the booklet. To control for objections to using a licefeseincrease, the
guestionnaire explicitly asked whether respondents objected to the license fee
as a method of raising money for advisories.

WTP Question Format.A challenge in this particular survey was to clearly
explain subtle changes in a complex public program. To obtain valid measures
of WTP for changes in the advisory, respondents must first clearly understand
the content of the current advisory. Focus groups revealeth#mgianglers
believed that most sites had been tested. In reality, the state hasetested
than three percent of all sites. Thus, anglers generally have greater confidence
in the scope of advisory information than is warranted by actual testing.

To provide anglers with an accurate and common point of reference, the
guestionnaire described the information contetihefcurrent advisory program.

One dimension of information content is the proportion of sites tested. The
initial WTP questions (reproduced in Figure 13.1) told respondents how many
sites had actuallppeen tested. However, the questions did not adequately
identify the total number of sites. In the absence of an explicit denominator,
respondents made different assumptions abouprihigortion of sites tested
under a proposgatogram. Discussion with MDNR officials produced a more
explicit definition of sites used in the final questionnaire.

In addition to a clearedefinition of sites, the interviews algompted
substantial revisions in question wording and format to improve clarity. The
initial format of the three WTP questions did not adequately emphasize the
information content of the current advisory, how the current advifieyed
from proposed alternatives, or differences between alternatives.

To remedy these problems, we further revised the question format. The final
questionnaire explained details of the current program and possble
improvements on a separate page (see Fidi®). The suggested
improvements corresponded to the alternatives of full disclosure and increased
testing. Interview results were particularly useful in improving the brevity and
clarity of the description. Interview participants quickly and accurately picked
up the important features of the current advisory program the written
description when it was presented separately from the WTP questions.

The pagefacing the description of the current advisory contained a
description of alternative programs and the WTP question. Focus group results
suggested that listing advisopyograms in tabulaform provided a clearer
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FIGURE 13.1 Initial Wording of WTP Questions

1. Fish from all of Michigan's Great Lakes have been tested for chemical residues.
Michigan also contains 11,000 or so inland lakes and over 36,000 miles of rivers
and streams. Onlg31tests have been conducted on these inland waters.

The current advisory contains a list of water bodies where fish have been found
to beunsafe Water bodieshat have been tested and found te&ieare not
listed in the advisory.

Suppose the state could no longer afford to test fish and print advisories unless
fishing license fees were increased. Would you ratheelithjnate the current
advisory program and keep fishing license céistés same, or (2keep the
advisory if it meant increasing license cost$By0(® (Circle one number)

1. Eliminate the advisory
2. Keep the advisory

2. Suppos¢hat an up-to-date list @00 sites that had been tested and found to be
safecould be printed in the advisory if money for printing was available.

Would you rather, (1keepadvisories as they are and keep fishing license costs
the same, or (clude a list of 600 safe sites if it meant increasing license costs
by $2.00? (Circle one number)

1.  Keep advisories the same
2. Include list of safe sites

3. Only331tests for chemical residues have been conducted in Michigan's inland
waters. About 30 new sites are tested each year.

Suppose more sites could be tested if license fees were increased.
Would yourather, (1)continueto test abouBO sites per year and keep fishing
license costs the same, or {@freasetesting to100 new sites per year if it

meant increasing license costs#00? (Circle one number)

1.  Continue current testing
2. Increase testing

comparisorfor respondentsMany participants saitheywere more likely to
read and easily understand informatjmesented in tables. The resulting
tabular comparison of an intermediftem of the WTP questions depicted in
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FIGURE 13.2 Final Description of Current Advisory

Michigan's Public Health Advisory
Thereare morgthan 5,80Qublic fishing sites in Michigan—2,200 sites on rivers and
streams, 3,600 inland lakes, and the Great Lakes. The state has tested 350 of these sites
for chemical residues in fish. About 30 new sites are tested each year.

The current public health advisory tells you:

. that you should not eat tanuch fish from any inland lakebecause of
widespread mercury contamination, and

° it lists 50 sites where fish contain chemical resichiEssestate limits.
The advisory does not tell you about:

] the 300 tested siteghere chemical residue® notexist or arebelowstate
limits.

The advisory program could be changed:

. The advisory could list tested sites where chemical restuestexist or are
belowstate limits.

. More than 30 new sites could be tested each year.

These changes would increase the amount of information in the advisory but they would
also cost more money.

Figure13.3increased the ease with which respondents were able to compare
programs. However, some respondents still failed to vievpithgrams as
independent. When asked for WTP for testing more sites they might say, "Well,
if I'm already paying X dollars to list safe sites. . ."

The final form of theN TP questions (reproduced in Figurg.4) asked
respondents to valumly one program alternative. The proposed alternative
tested more sites and either partiallyfidly disclosed test results. Thieal
wording of the WTP questions also clarified the decision context and placed
more emphasis on voting as a choice mechanism.

A number of respondents throughout the pretest process voiced strong
feelings about the integrity of the MDNR. Typical of these responses were:
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FIGURE 13.3 Intermediate Form of WTP Questions

Table 1—Advisory Programs and their Cost to You

Current Program Progran
Program Options Advisory A B

Lists tested sites where nonmercury

residues pose little or no health risk. No No Yes
Number of new sites tested each year. 0 30 0
Cost to you in higher license fees. $0 $5 $3

In the next two questions suppose angletdd vote on Programs A and B. Vdte the
program if it is worth thedditional cost to you. Votegainstthe program if it is not

worth the additional cost. Think about how important these programs are compared to
other ways you could spend your limited budget.

1. Would you vote for Program A if it permanently increased yearly license
cost by $5.00, or vote against it and keep the Current Advisory at no additional
cost?

1.  Vote for Program A
2. Vote against Program A and keep Current Advisory

2. Would you vote for Program B if it permanently increased your license cost by
$3.00, or vote against it and keep the Current Advisory at no additional cost?

1.  Vote for Program B
2. Vote against Program B and keep Current Advisory

"People come fromall over the United States to fish here and if the state DNR
tells peoplgust how contaminated some of these fish are, that would scare
a lot of them away."

"I think the DNR is more politicized than the Department of Health. They listen
to too many special interests. . ."

In general, respondents seemed to vieWtB&R as the source of the advisory
even though the advisories are actuaiyed by the MDPH. When questioned,



Anglers' Willingness to Pay for Information About Chemical Residues 267

FIGURE 13.4 Final Form of WTP Question

Your Vote on Advisory Programs

The table below shows two advisory programs. The "Current Advisory" is Michigan's
current advisory program. "Program A" is a different program that could be put in place.

Current Program
Program Options Advisory A
Lists tested sites where chemical residues are Yeg
o Yes
abovestate limits?
Lists tested sites where chemical residues do npt
exist or arébelowstate limits? No Yes
Number of new sites tested each year. 30 400
Cost to you in higher fishing license fees. $0.00 $4.00

Suppose the Michigan Departmeniaftural Resources (DNR) sent you a ballot to vote
"for" or "against" Program A. If anajority vote "for"Program A, itwill replace the
Current Advisory. If a majority vote "against" Program A, the Current Advisory will be
continued.

9. Would you vote for Program A if it permanently increased yearly license
cost by $4.00, or vote against it and keep the Current Advisory at no additional
license cost?

1.  Vote for Program A
2. Vote against Program A and keep Current Advisory
3. Don't know or no opinion

respondents seemed to trust the MDPH more than the MDNR to provide
unbiased information. To facilitate argifyof the importance of the information
source, the finatjuestionnaire was designed as a split sample with both the
MDNR and MDPH as the stated source of the advisory.

Finally, to make the questionnaiess$ intimidating and more easily read, the
format was increasefftom a booklet measuring 5% by 8% inches to one
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measuring 8% by 11 inches and the tgpee increased. Appendix 13.A
reproduces the complete text of the final questionnaire.

A comparison of WTP estimatefsom the pretest andfinal surveys
emphasizes the importance of clear descriptions of the contingent market. The
pretest survey used the questions of Figure 13.1 to ask for respondent's WTP for
(1) continuation of the current advisory prograf®) a patial disclosure
program that tested eith#00 or 30Csites pewear, and3) afull disclosure
program that listed eith&@00 or600 safe sites. An open-ended question that
asked forespondentshaximum WTP followed each of the questions. Table
13.1 lists mean WTP values for each program offered in the pretest. Statistical
analysis reveals no significant difference in WTP between mean bids for any of
the programs described at a 1 percent level of significance.

The similarity of the meabids suggests that respondemsy not have
understood oresponded to the differences between programs. The uniformity
of bids within surveys furthesupports thenotion that respondents did not
interpret the programs as intended.majority of respondent$§72 percent)
stated the same WTP for full as for partial disclosure advisories and 56 percent
stated identical WTP for theurrent advisoryfull disclosure, and partial
disclosure with increased testing. This result seems remarkable given the
significant quantitative differences between proposed programs. However, the
result could arise if responden(tk) understand the differences but do not
perceive them to be large, (2) understand the differences but do not view them
as essential to the good or program to be valued, or (3) do not clearly perceive
the differences due to poor question design.

The pretest process improved respotgl@mprehension of the differences
between program alternatives. Final estimates exhibited a significant difference
in WTP betweerull and patial disclosure programsTheyalso revealed a
significant positive marginal WT#or testing more sites with full disclosure. In
this casestudy, meaningfuWTP responses dependedicially on a clear
description of the contingent market. Pretesting, in turn, was a necessary step

TABLE 13.1 Pretest WTP Means

Number of Mean

Program Sites WTP
Partial Disclosure 30 $3.49
Partial Disclosure 100 $3.57
Partial Disclosure 300 $3.06
Full Disclosure 200 $2.82

Full Disclosure 600 $2.95
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in the evolution of a clear survey. In retrospect, had the research proceeded
from the initial draft of theurvey without pretesting, many questions would not
have measured intended concepts and the empirical resultslikelylthave

been meaningless.

Experimental Design. The questionnaire described alternative programs
in terms of (1) the number of new sites tested each year, (2) whether safe sites
were listed, ang3) the cost in higher license fees. The experimental design
consisted of combinations of three different testing levels, ten levels of program
costs, whether safe sites were listed or not, and the state agency responsible for
the advisory. A complete factorial design over these factors defined 120 unique
combinations that were used for the final questionnaires.

The questionnaire offered testing leveld &0, 620, and 1,240 new sites per
year. These levels represented a range that was physically feasible for the state.
Program costs were derivédm theresults of a maipretest oR00licensed
anglers in the Lansing, Michigan area. Tietest asked WTfr program
alternatives in an open-ended format. The final referendum format set bid levels
at decile boundaries from the cumulative disition of open-ended pretest bids.

The final survey used bid amounts$of0, $.95, $1.45, $1.90, $2.85, $4.10,
$5.55, $8.75, $14.50and $41.00. Wechose the high bid in hopes of
eliminating any positive response, thus avoiding the problem of arbitrarily
truncating the empirical distribution.

The distribution of bids and the number of questionnaires prepared with each
bid amount can influence the statistigabperties of the WTP estimator
(Duffield and Patterson 1991, Boyle et®88, Kanninen 1993, Cooper 1993).
Strategies to minimize the variance of the WTP estimator use prior knowledge
about the distribution of WTP to attempt to cluster bids around the true mean
WTP. This minimizes the number of survéyssted" onbids farfrom the
mean. This study employed a mail pretest to gain some prior knowledge about
the distribution of WTP. However, it does not attempt an optimal allocation of
bids. The pretest asked valuation questions that were somewhat different than
those used in the final survey. The questionable quality of the pretest data rela-
tive to the final WTP questions seemed to dictate a conservative approach that
reduced the risk of clustering many offered bids around a point far from the true
mean.

Focus group results also raised an important consideration in the choice of
bid amounts. When asked their WTP fgpaaticular program, participants'
responses were often conditioned on their perceptions of a reasonable cost for
providing the programTheyseemed concerned thtaeywere getting their
money'sworth and not paying more than their fainare. Théollowing
responses illustrate the nature of this concern.

"Well, | have no idea how much this [publishing a list of safe sites] costs so it's
really kind of hard tsit here and hem and hasver how manydimes |
would ... actually give towards it."
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"... for a 30 page pamphlet or somethin', fimecks, well, they're just making
money off it."

"What's it cost to test a site? ... So, how many fishing licenses do they sell in a
year? | mean, if they tack on 50 cents a fishing license, how much money..."

Fortunately, the bids determined from the pretest corresponded reasonably
well to estimates of actual program costs. Siffteials estimated that about
100 addtional sites could be tested for each $1.00 increase in license fees. This
implies actual costs rangirigom about$1.10 to $12.40or the testing levels
used in the questionnaire.

Explanatory Variables

In addition to the advisory program characteristics discussed above, three
classes of variables influence anglers' WTP for advisory alternatives. These are
(1) the possibility of behastal change to avert risk, (2) the perceived accuracy
of advisories, an@3) the perceived severity of health consequences resulting
from consumption of contaminated fish. This section reviews the development
of selected questions to measure these explanatory variables. The section
emphasizes the role of focugoups and pretest interviews in creating
meaningful questions.

Behavioral Change The questionnaire assessedicipatedbehavioral
change resultindrom listing safesites or testing more sites. The advisory
suggests aumber of changes in behavior that can reduce risk. We used focus
groups to explore which of these actions anglers were aware of and which they
were likely to use. These focus group discussions influenced the form of pretest
guestions dealing with behavioral change.

Pretest questions asked if respondents would make a specific behavioral
change in response to a given change in the advisory. Interviews revealed that
response choices were not rich enough. Participants often mentioned behaviors
that were not included among thesponse categories. As an example of the
issues that arose when designing these questions, consider the question used to
assess behavioral responséutbdisclosure of test results. Figut8.5lists
both the pretest and final versions of this question.

The final versiorimproves on the pretest versiontimo ways. First, the
answer to the question will likely depend on whether a respondent believes the
sites they use will be listed as safe or not. pietest version provides no
means to determine what assumptions respondents make regarding the sites they
use. Second, the pretest version seems to lead the respondent by asking for
response to a specific behavioral change we believed to be important. The final
version lets respondents choose from a more comprehensive list of behavioral
changes that focus groups and interviews suggested were relevant to anglers.
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FIGURE 13.5 Behavioral Change Questions

Initial Question

1. If sites that were tested and found teshéewerelisted inthe "Public Health
Advisory" would youtry to fish atthose sites rathahan sitesthat were not
listed? (Circle one number)

1. Yes
2. No

Final Question

1. In addition tathelist of unsafesites, supposthe advisory listed altested sites
where chemical residues in fish did not exist or were below state limits. If your
favorite sites hadot been tested would you. . .? (Circle all that apply)

Continue to fish at your favorite sites

Stop eating fish from your favorite sites

Fish only at sites where chemical residues are below state limits
When choosing anew site, bemore likely to go to asite where
chemical residues were below state limits

PwnhpPE

Risk. We made few changes in the format of questions aimed at assessing
risk perceptions between the pretest and final versions of the questionnaire. The
guestionnaire askadspondents for their guess about the probability of having
health problemsomedaybecause of chemical residuesfish. Response
categories covered a roughly logarithmic scale. These were:

1. nochance 6. 1in100

2. 1inamillion 7. 1in10

3. 1in 100,000 8. 1in5

4. 1in 10,000 9. 1in2

5. 1in 1,000 10. certain to happen

Focus group and interview participants generally percereeg smallrisks

associated with chemical residues in fish. The logarithmic scale concentrates

responses around small risks anafel the approach of other studies designed

to measure small perceived risks (van Ravenswaay and Hoehn 1991).
People generally found thiguestion difficult. Subsequent interviews

focused on the source of difficulty. In general, respondents had little difficulty
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interpreting risks as stated. One participant interpreted the logarithmic scale as
linear but soon realized his mistake. The hesitation in responding to the ques-
tion arose primarily from uncertainty about the accuracy of the guess. A typical
reaction when asked to guess about the probability of a health problem was:

"l don't know. ... really, really slim I think. | don't think it's no chance. I'll guess
one in a million. I'm really not sure."

The final version of the questionr@followed this question by asking how sure
people were of their guess.

Information Accuracy. The conceptual model identifies three factors that
may affect the perceived accuracy ofdlalvisories. These are (1) the perceived
accuracy oftests toidentify chemical residues in fist{2) the adequacy of
scientific knowledge linkig exposure to health effects, and (3) trust in the state
to impartiallyreport test results. Interviews and the mail pretest revealed that
few people questioned the accuracy of the tests themselves. Consequently, this
guestion was eliminated from the firglestionnaire. Pretesting resulted in
relatively minor changes in the wording and format of questions addressing the
other two sources of perceived accuracy.

The questionnaire obtained poor measures of perceived accuracy. Perhaps
the most severe problem is that it measured separate dimensions of
accuracy—beliefs about tiaecuracy of scientific knowledge and the perceived
accuracy of reporting. Measures of only some of the individual dimensions of
perceived accuracy identify some of the anglers who believe the advisory to be
inaccurate but not those who believe it taabeurate. For instance, a belief that
any single dimension is inaccurate implies a belief that the advisory as a whole
is inaccurate. Therefore, a respondent who believes any measured dimension
to be inaccurate beles the advisory to be inaccurate. However, a respondent
who believes all measured dimensions to be accunaestill believe the
advisory to be inaccurate they question the accuracy of an unmeasured
dimension. Because the questionnaire does not measure all dimensions of
perceived accuracy, it does ra¢ntify respondents who believe the advisory to
be accurate.

Sampling Frame and Survey Implementation

Chemical residues in Michigan's fish potentially affect three groups of indi-
viduals. These include current licensed anglers, those who do not fish but would
if residues were not present, and that® do not fistbut eatfish caught by
others. For practical and conceptual reasons, this research focused on currently
licensed anglers. From a practipgrspective, licensed anglers are an easy
group toidentify—names andddresses are obtained by the MDINRen a
license is purchased. Those who do not fish because of chemical residues and
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those who eat fish caught laghers are relativelgifficult and expensive to
identify.

The group who would fish if contaminants were not present is likely small.
A casual examination of fishing license salesords revealed no noticeable
decrease associated with tiqgpearance of the advisoriesl®70. The sam-
pling frame does not include this group because of the difficulty and expense of
identifying and reaching them.

The number of peopleho eat fish caught bythers idifficult to assess.

This includes fistpurchased in restaurants and storesfeahdeceived from
acquaintances who fish. Twenty percent of New York anglers reported giving
away some of their catch (Knuth and Velicer 1990). Furthermore, commercial
fishing operations in Michigan landed 15.7 million pounds of fish in the Great
Lakes in 1988(Michigan Department of Natural ResourckE890). This
research examines the value of public health advisories desiginéddgnce

sport angling behavior. Thus, while the group of people who consume fish they
do not catch is potentially large, they are not as likely to be directly influenced
by the advisory.

The sampling frame for this research consisted of individuals who purchased
a Michigan fishing license for the 1991 fishing seaon. The Fisheries Division
of the MDNR provided a random samplelgb78anglers licensed tfish in
1991. For each angler we obtained name, address, birth datéymnadf
license purchased. Rodabau(f987) reportsthat 12.5-14.5 percent of
surveyed anglers fished without purchasing a license. This figure reflects the
actions of anglers who reside within one mile of the Shiawassee River and may
represent the more casual anglers. Whatever the composition of this group, this
survey will not include them.

Design and implementation of the survey followed Dillm#&h3y/ 8)total
design method (TDM)The TDM stresses the many small details which, when
taken together, have a potentially large impact on response rates and the quality
of data from mail and phone surveys. Following the TDM, we sent the first
mailing of 1,578 questhnaires ol uesday, February 9, 1993. One week after
the initial mailing we ent a reminder postcard to prompt response and to thank
those who may already have responded.

Three weeks after the initial mailing, we sent a second copy of the survey to
the 1,012 rembers of the sample populatisho had notyet returned a
completed questionnairé=inally, seven weeks after the first mailing, we sent
a third copy of the questionnaire bytdeed mail to the 576 people who had not
yet responded. Of the 1,578 questionnaires originally sent, 230 were returned
as undeliverable giding a final sample of 1,348 anglers. The survey achieved
an overall response rate 8.4 percent.Figure13.6 graphghe pattern of
returns and illustrates the effect of each contact with respondents.

Each contact prompted an increase in overall response. However, the mag-
nitude of the response decreased with each contact as the remaining individuals
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FIGURE 13.6 Pattern of Survey Response

were less inclined to complete the questionnaire. The first mailing obtained a
response rate of 30 percent; the second, 25 percent; and the third, 24 percent.
It is surprising that the final mailing elicited almost the same rate of response as
the second. The following comment frometurned questionnaire suggests that

the use of certified maihayhave increased response rates relative to regular
mail:

"In-as-much that you have gone to the expense of sending this via certified mail,
| felt that it would behoove me fill out and return. . .. | do adm® your
efforts in safeguarding the health and safety of Michigan sportsmen."

The third contact also ran the risk of angering some people. The following
comment expresses a common theme a bit more creatively than usual. This was
written on the cover letter and returned without a completed questionnaire:

"You can take this as my answer, if | were interested in answering this
guestionnaire | would have sent tiirst one back. . . Now thatyou've
wasted enough of the taxpayer's money to mail me three envelopes @ $1.52
each, you can save us all some money and use this paper constructively the
next time you visit your favorite john. Thank you very muchyfaur time."
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In spite of some negative responses, the certified mailing resulted in 150
additional completed questionnaires. This represents 15 percent of the overall
response.

Conclusion

More than anything else, this study emphasized the importance of interaction
with potential respondents prior é&md during therocess of writing a ques-
tionnaire. Without such interactiorgsearchersust trust that respondents
interpret questions and responses as they themselves do. They must also take
for granted that questions are clear and unambiguous and do not elicit strong
emotions or beliefs thahay influenceresponses. Such assumptions in this
study would have been a mistake. Pretest participaot®ely interpreted
guestions, made assumptions, and reached conclusions that were unanticipated
and inconsistent with the intended focus of a question.

Focus groups and repeated one-on-one interviews refinedirdfe
guestionnaeies. Revisions generated a set of questions that were interpreted in
a like manner by most respondent$ieyalso ensured that questions evoked
interpretations consistent with our intentions. For example, revisions to the
WTP question corrected an erroneous interpretation of the current advisory,
clarified the differences between advisory alternatives, and eliminated the
problem of interdependent valuation of several programs. Also, revisions of
guestions about anticipated behavioral change included a richer set of response
choices that corresponded to those actually perceived as options by anglers.

Revisions based on pretesting improved the quality of data obtained from the
CV survey. Mean WTP estimates from the mail pretest exhibited no significant
variation across programs or levels of testing. However, final estimates of WTP
were consistent with theoretical expectations: WTP fpadial disclosure
program was not significantly different from zero, WTP for full disclosure was
positive and significant, and tinearginal value of testing an additional site with
full disclosure was positive.

Notes

1. The authors woullike to thank the Michigarsea Grant Collegeérogram for
support of this project

2. Personal communication with John Hesse, Chief, Environmental Health Assess-
ment Division, Michigan Department of Public Health.

3. Thesize ofthe monitoring program is constrainpdmarily by the budget for
chemical analysis which in 1992 totaled $320,000.

4. Michigan fishing licenses are valid through the end of March of the year following
their issue.
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Appendix 13.A

MICHIGAN'S
SPORT FISH
CONSUMPTION
ADVISORIES

Copyright 1993 Michigan State University
Reprinted by permission.
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1. Do you regularly do any of the following? (Circle all that apply)

Firearm or bow hunting
Bird or wildlife viewing
Camping

None of the above

PobdE

2. About how many times per year do you fish at the following types of sites?
(Fill in numbers)

Great Lakes

Inland lakes or ponds
Rivers or streams
Other

1.
2.
3.
4.

3. Onaverage, throughadiie year, about how often do you eat fish that you
catch in Michigan? (Circle one number)

| do not eat fish that | catch
Less than one meal per week
About one meal per week
Two or more meals per week

PobdE

4.  What do youhink is the chance thatou will someday have health
problems because of chemical residues in Michigan's sport fish? (Circle
one number)

1. No chance 6. 1in100

2. 1inamillion 7. 1in10

3. 1in 100,000 8. 1linb

4. 1in 10,000 9. 1in2

5. 1in 1,000 10. Certain to happen
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5.  How certain are you that your guess about the chance of a health effect is
correct? (Circle one number)

orwNPE

Very uncertain
Somewhat uncertain
Somewhat certain
Very certain

| have no idea

The public health advisory from the 1992 Fishing Guide is included with this
guestionnaire. Questions that mention the "advisory" refer to this insert.

6. Has the advisory helpggu toavoid health problemom chemical
residues in fish? (Circle one number)

1.
2.
3.

Yes
No
| don't know

7. Asaresult of the advice in the advisory, do you . . . (Circle all that apply)

Noogk~wNpE

| have not read the advisory
Eat fish less often

Fish at different places

Eat smaller fish

Eat different kinds of fish
Prepare fish to eat differently
Do nothing differently

8.  Are you concerned about chemical residues or other contaminants in other
foods that you eat? (Circle one number)

PobE

Not at all concerned
Somewhat unconcerned
Somewhat concerned
Very concerned
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Michigan's Public Health Advisory

There are more tha,800 publicfishing sites in Michigan. These include

2,200 sites on rivers and streams, 3,600 inland lakes, and the Great Lakes. The

state has tested 350 of these sites for chemical residues in fish. About 30 new

sites are tested each year.

The current public health advisory tells you:

e that you should not eat too much fish framy inland lake because of
widespread mercury contamination, and

e it lists 50 sites where fish contain chemical resicalesvestate limits.
The advisory does not tell you about:

e the 300tested sites where chemical residdeshotexist or arebelow
state limits.

The advisory program could be changed.
e |n addition to the list of sites where chemical residuesabovestate
limits, the advisory could list tested sites where chemical resgthuast
exist or arebelowstate limits.

e More than 30 new sites could be tested each year.

These changes would increase the amount of information in the advisory but
they would also cost more money.
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Your Vote on Advisory Programs
The table below showtsvo advisory programs. The "Currefstlvisory" is

Michigan's current advisory program. "Program A" is a different program that
could be put in place.

Current Program
Program Options Advisory A

Lists tested sites where chemical residues ar¢
abovestate limits? Yes Yes
Lists tested sites where chemical residues do| not
exist or arédbelowstate limits? No Yes
Number of new sites tested each year. 30 11
Cost to you in higher fishing license fees. $0.00 $.40

Suppose the Michigan Department of Natural ResoUiaBdR) sentyou a
ballot to vote'for" or "against'Program A. If a majority of anglers vote "for"
Program A, it will replace the CurreAtvisory. If a majority vote "against"
Program A, the Current Advisory will be continued.

9.  Would you vote foProgram A if it permanently increasgdur yearly
license cost bg.40, orvote against it and keep the Current Advisory at
no additional license cost?

1. Vote for Program A
2. Vote against Program A and keep Current Advisory
3. Don't know or no opinion



Anglers' Willingness to Pay for Information About Chemical Residues 283

10. Do you agree or disagre

with the following state- Circle best response
ments?

Itis OK to increase fish- Strongly Somewhat Somewhat Strongly No

ing license fees to pay Agree Agree Disagree Disagree Opinion

for better public health

advisories.

The health risks from Strongly Somewhat Somewhat Strongly No
Agree Agree Disagree  Disagree Opinion

chemical residues in fish
are well understood by
scientists.

If chemical residues in Strongly Somewhat Somewhat Strongly No
fish made someone Agree Agree Disagree  Disagree Opinion

sick, the illness would
probably be fatal.

The advisory understates Strongly Somewhat Somewhat Strongly No
the health risks from Agree Agree Disagree  Disagree Opinion

chemical residues in
Michigan's fish.

11. Inaddition to the list of unsafe sites, suppose the advisory listed all tested
sites where chemical residuesfish did not exist owere below state
limits. If your favorite site hadot been tested would you . . .? (Circle all
that apply)

1. Continue to fish at your favorite sites

2. Stop eating fish from your favorite sites

3. Fish only at sites where chemical residues are below
state limits

4. When choosing a new site, be more likely to go to a site
where chemical residues were below state limits

12. What would you do if next year's advisory said you should not eat any of
your favorite species of fish from your favorite site? (Circle all that apply)

1. 1 would still fish at the site
2. | would eat fewer fish from the site
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3. | would not eat fish from the site
4. 1 would fish at a different site
5. I'would stop fishing

13. Which of the following groups do you trust to providelibstinformation
about contaminants in Michigan's sport fish? (Circle one number)

Federal government

State government

A well known consumer's group
An environmental group

A university laboratory

Other

A

14. What is the highest grade of schgol have finished? (Circle one
number)

Grade school only

Did not finish high school

High school or GED

Vocational or technical school

Some college

College graduate (BS or BA)

Some graduate or professional school
Graduate degree (PhD, MD, MA, MBA)

ONOOAWDNE

15. What choice below best describes your household's expected before-tax
income from all sources for 19932 (Circle one number)

1. $0to $9,999 8. $70,000 to $79,999

2. $10,000 to $19,999 9. $80,000 to $89,999

3. $20,000 to $29,999 10. $90,000 to $99,999

4. $30,000 to $39,999 11. $100,000 to $109,999
5. $40,000 to $49,999 12. $110,000 to $149,999
6. $50,000 to $59,999 13. $150,000 to $199,999
7. $60,000 to $69,999 14. $200,000 and above
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If you have any comments about this questionnaire please write them on
this page.

When you are finished with the questionnaire please fold it in half, place
it in the enclosed business reply envelope, and return to:

Douglas Krieger

Project Director

Department of Agricultural Economics
Michigan State University

East Lansing, Ml 48824-1039

Thank you very much for your help.

Chlorine bleach used in the paper industry contributes to dioxins in
Michigan waters. Thiguestionnaire is printed on recycled paper made from
100% post consumer stock and processed without chlorine bleach.



