Chapter 3

RESEARCH PROCEDURES

The data for our test of a macro approach to estimating intrinsic
water quality benefits was gathered in 1576 personal interviews of a
national probability sanple of persons 18 years of age and older. The
sanpl e was designed and the interviews were conducted by the Roper O gan-
ization. Interviewing took place in two waves: 1289 people were interv-
viewed in late January - early February 1980 and 287 in March 1980.l The
sanpling plan was a multistage probability sample. Once an eligible person
was identified, as many as four attenpts were nmade to arrange an interview.

Seventy-three percent of the individuals selected were ultimtely interviewed.

A description of the sanpling design is contained in Appendix V.

For the entire sanple, the chances are 95 out of 100 that the results on
a particular question are within 2 to 3 percentage points of the results that
woul d have been obtained froma very large sanple selected and interviewed

in a simlar nanner

National surveys are very expensive to conduct. V& were able to
mnimze the costs of this experinment by taking advantage of an ongoing
survey. After the interview for the original survey was conpleted, the
interviewers adninistered our sequence of benefits questions. Fromthe

respondents' perspective, the two interviews appeared as one |ong interview

Lit was originally intended that all the interviewi ng would be done
inthe initial period, put the survey contractor had an unantici pated
shortfall in interviews which went unrecognized for a nmonth. This neces-
sitated further interviewing to bring the sanple up to 1500.
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While this procedure allowed us to have our instrument field tested in

a way that was conpletely satisfactory, budgetary constraints limted the
nunber of questions we could ask and prevented us from preparing a

set of briefing materials for the interviewers. Consequently, as will be dis-
cussed at length in later chapters, the percent of respondents who failed to give
the interviewers the amount they were willing to pay for the |evels of

water quality was high, as was the percent who gave zero bids. In this
chapter we describe the context of the survey and the instrument.  Sub-
sequent chapters discuss the reliability and validity of the responses

and the val ues people have for water quality. The final chapter presents

a plan for revising the procedures to inprove the neasures and increase

the response rate to the wtp questions.
Cont ext

The RFF water benefits questions took about 10-15 nminutes to
adm nister.  They were preceded by a separate half-hour

survey on environmental issues which was conducted for another study.

Since the questions for this other study set the context for the water benefit

questions it is inportant to outline briefly their content and results.
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We will discuss the possible biasing effect they may have had at a later
point in this report.

The environnental survey consisted of some 100 itens which probed the
respondent's views about national priorities, environmental protection, the
regul ation of risks, energy issues, values, and views about government and
the environmental novenent. A nunber of these itens were repeated from
earlier surveys for trend purposes. This survey sought to probe beneath
the respondent's presumed predisposition towards environnental protection
(as consistently shown by other national surveys) by asking questions
which: a) forced the respondent to rank order the environment anong other
national priorities, b) neasured concern about economi ¢ issues and energy
shortages, and c) which forced the respondent to choose between tradeoffs
(e.g. environment vs. growth or environnental quality vs. |ower cost of
regul ation).  The questionnaire for the environmental survey which preceded
the benefits questions, including the background questions used for both
studies, is in Appendix I|V.

When the respondents were forced to rank order problens in terns of
whi ch should have the nobst government priority, "reducing pollution of air
and water” fell to sixth place (out of 10 problens) from the second place
position it held at the time of the original Earth Day in 1970. Responses
to other questions in the environmental survey showed the respondents were
extremely concerned about inflation, energy problems, and defense. Never-
thel ess, while the environnent is apparently no longer viewed as a crisis
issue, overall support for environmental protection showed continued strength

in the trend and tradeoff questions, a finding confirmed by subsequent surveys.

2 . - .
“For a description of the findings of the environnental survey see
Public Opinion on Environnental |ssues (Council on Environmental Quality, 1980).
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The data from the environmental survey are part of our benefits data
file and were used in our analysis of the benefits data. The environnenta
survey included several questions about water quality issues. The respondents
were asked:

1. How worried or concerned they are with "cleaning up our

wat erways and reducing water pollution.”™ Thirty-nine percent

said they were concerned "a great deal," and at the opposite
extrenme 16 percent said they were concerned not nuch or not
at all about water pollution. (See Q 11c, Appendix IV for the
mar gi nal s and conpari sons across other areas of concern in 1980).

2.  Their judgnment about the quality of the water in the "lakes and
streams in this area" on a self-anchored 11 step |adder for the
present, past (five years ago) and the future (five years from
now. Q18-20. Fromthis set of questions it is possible to
calculate their optimsmor pessinmsm about change in |oca
water quality over tine.

3. How far in mles the nearest freshwater l[ake and river |arge
enough for boating are fromtheir hone (Q. 33a and b).

4. A series of questions on use of water (Qs. 58-66) For boating,
swinming and fishing in a freshwater |ake or stream respondents
were asked whether they had engaged in each activity in the past
two years, if so whether they did it within fifty mles of their
home, and how many times they did it during this time period

W used these questions for our measures of recreational water use.
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Water Pollution Ladder and Val ue Levels

The levels of water quality for which we sought WP estimtes are
"boatable," "fishable," and "swimmble." W described these levels in
wor ds and depicted them graphically by means of a water quality |adder.
Use of these categories, two of which are enbodied in the |aw mandating
the national water pollution control program allowed us to avoid the
nmet hodol ogi cal probl emrs we woul d have faced had we chosen to describe water
in terns of the numerous abstract technical measures of pollution. Although
t he boatabl e-fishabl e-swi mmabl e categories are w dely understood by the
public, they did require further specification on our part to ensure that
peopl e perceived themin a simlar fashion

W defined boatable water in the text of the question as an inter-
medi ate | evel between water which "has oil, raw sewage and other things in
it, has no plant or animal life and smells bad" on the one hand and water
which is of fishable quality on the other. Fishable water covers a fairly
large range of water quality. Game fish like bass and trout cannot tolerate
water that certain types of fish such as carp and catfish flourish in.

In our pretests we initially ex-

perimented with two levels of fishable water -- one for "rough" fish |like carp or
catfish and the other for game fish |like bass -- but we were forced to

abandon this distinction because people were confused by it. W adopted a
single definition of "fishable" as water "clean enough so that gane fish

l'i ke bass can live in it" under the assunption that the words "gane fish"

and "bass" had wi de recognition and connoted water of the quality |eve

Congress had in mind. Swinmmable water appeared to present less difficulty
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for popul ar understanding since the enforcement of water quality for
swinmmng by health authorities has led to wi despread awareness that
swinmmng in polluted water can cause sickeness to humans.

Because WIP questions have to describe in some detail the conditions
of the "market" for the good they are inevitably |onger than the usua
survey research questions. Respondents quickly become bored and restless
if material is read to them without giving them frequent opportunities to
express judgments or to |look at visual aids. W designed the RFF instrunent
to be as interactive as possible by interspersing the text with questions
which required the respondents to use the newy described water quality
categories. W also handed them a water quality |adder card which was
referred to constantly during the sequence of benefits questions.

Figure 3.1 shows the card. The ladder is simlar to the self-anchoring
| adder used earlier in the interview The top, step 10, was called the
"best possible water quality" and the bottom step 0, was the "worst
possible water quality.” This time, however, we anchored it by designating
five levels of water quality at different steps on the ladder. Level E,
at .8, was specified as a point on the |adder where the water was even
unfit for boating although the active range below 2.5 was described as
being of this quality. Level D, 2.5, was where it becane okay for boating;
Cat 5 was fishable, B at 7 was swimuble and 9.5 was identified as A
where the water is safe to drink. These nunerical positions were estimted
by indexing a set of five objective scientific water quality paranmeters using

a variant of the National Sanitation Foundatin's Water Quality Index (Booth et

al .
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Figure 3.1
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1976; McCdelland, 1974). The nethod is described in Appendix II.
Al though this is necessarily a tenuous scaling procedure, it yielded a

set of positions which appear reasonable. pretests showed that respondents

did not seemto be sensitive to changes of one or two rungs in the |ocation

of the water quality levels along the scale.

W introduced the market and the | adder in the followi ng manner:

This last group of questions is about the quality of water in
the nation's | akes and streans. Congress passed strict water
pollution control laws in 1972 and 1977. As a result nmany
communities have to build and run new nodern sewage treatnent
plants and many industries have to install water pollution
control equi prent.

Here is a picture of a |adder that shows various |evels of

the quality of water. (HAND RESPONDENT WATER QUALI TY LADDER CARD)
Pl ease keep in nind that we are _not tal king about the drinking
water in your hone. Nor are we talking about the ocean. W are
talking only about freshwater |akes, rivers and streams that
people ook at and in which they go boating, fishing and swi nmi ng

The top of the |adder stands for the best possible quality of
water, that is, the purest spring water. The bottom stands for
the worst possible quality of water. Unlike the other |adders
we have used in this survey, on this |adder we have marked

different levels of the quality of water. For exanple . . .
(PONT TO EACH LEVEL: E, D, C, AND SO ON, AS YOU READ STATENENTS
BELOW

Level E (PONTING is so polluted that it has oil, raw
sewage and other things in it, has no plant or aninal
life and snells bad

Water at level D is okay for boating but not for fishing
or sw nming

Level C shows where rivers, |akes and streans are clean
enough so that game fish like bass can live in them

Level B shows where the water is clean enough so that
people can swimin it safely

And at level A the quality of the water is so_good that
it would be possible to drink it directly froma |ake or
streamif you wanted to
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We thus defined the environmental good as freshwater |akes, rivers and
streams and distinguished it fromdrinking water and salt water. W
specifically invoked visual values as well as the active use val ues of
boating, fishing and sw mmi ng.

Qur intention was to obtain a WIP estimate for national water quality.
In order to get the respondent to think about the national situation the

interviewer next asked:

Now let's think about all of the nation's rivers, |akes and

streans. Sone of themare quite clean and others are nore

or less polluted. Looking at this |adder, would you say that

all but a tiny fraction of the nation's rivers, |akes and

streans are at least at level Din the quality of their

wat er today or not?
Strictly speaking, the |aw mandates water cleanup for all freshwater bodies.
We substituted "all but a tiny fraction" for "all" in this and the follow ng
guestions because we did not want to unnecessarily conplicate the issue by
havi ng respondents specul ate about the inpossibility of every portion of every
water body in the nation being at a certain water quality level at all times. Six
out of ten respondents agreed that today all but a fraction of the nation's
freshwater bodies are at level D while 17 percent were not sure and 20
percent felt that |evel had not yet been reached.

The next section of the instrunent was neant to introduce the respondent

to two things: 1) the fact that water pollution control costs noney and

2) that the level of cleanup is a matter of preference. W did this by

asking the foll owing question:
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81l. As you know it takes noney to clean up our nation's |akes and

rorvers. Taking that into account, and thinking of overal

water quality where all but a tiny fraction of the nation's

| akes and rivers are at a particular level, which |evel of

overall water quality do you think the nation should plan to
reach within the next five years or so -- level E, D, C, B, or A?

Ei ghty-five percent chose a goal of fishable or better (C, B, or A while

57 percent chose swimmable or better (B or A)

Paynent Vehicle

W used two principal criteria to choose our payment vehicle. The
first is realism-- the vehicle should match the way people actually pay
for higher water quality as closely as possible. The second criteria is
conservativism -- every effort should be made to avoid a fal se overstatenent
of willingness to pay. Conservativismin question design is inportant be-
cause unl ess respondents are nmade to pay the amounts they offer, WP
studies are inevitably hypothetical in character. The bias associated
with hypothetical situations is towards overstating the ambunt the person
is willing to pay3 al though the anount of overstatement is not necessarily
| arge (Bohm 1972) and is sonetines nonexistent (Davis, 1980). Gven many
econoni sts' fear that the WIP nmet hodol ogy is biased upward, the findings
of WIP questions will be credible only if every effort is made to avoid
this bias. Qur procedure was to design our instrunent so that, whenever
possible, any bias present is toward |owering rather than raising
the WP amount.

W sel ected annual household paynent in higher prices and taxes as
our payment vehicle because this is the way people pay for water pollution

control programs. A portion of each household's annual federal tax paynent

3see Chapter 4.
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goes towards the expense of regulating water pollution and providing con-

struction grants for sewage treatnment plants. Local sewage taxes pay for

the mai ntenance of three plants. Those private users who incur pollution

control expenses, such as manufacturing plants, ultimtely pass nuch or

all of the cost along to consuners in higher prices. This payment vehicle
is conservative because:

e Ever since the passage of Proposition 13 in California in 1977,
opposition to the current level of taxes is a comonly expressed
attitude which is socially acceptable (even normative). Concern
about inflation was the nation's "nost inportant problent according
to polls taken at the tine of the RFF survey. Thus we can assume
the words "taxes and higher prices" will not be taken lightly
by our respondents and may, for sone, have a highly charged negative
connot ati on.

e By asking for the annual anpbunt a person is wlling to pay instead of
for a monthly anount, we avoid the possibility of an “easy payment

pl an" underestimation.

Starting Point

Qur review of the literature on micro WIP studi es and on survey research
more generally, identified starting point bias as a particularly serious
probl em for our study. Because of this we devel oped and tested an
alternative to the comonly used bidding game WIP method. In this section
we outline the problens presented by the bidding game technique and describe

our alternative procedure -- the paynent card nethod
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The widely used bidding gane fornat for WP studies uses a sequence
of yes/no questions and normally requires the interviewer to begin the

bi ddi ng process by offering an initial amount. The subsequent bids flow

from that point, albeit in either direction. If the anount presented
i nfluences the respondent's final bid in sone systematic way -- starting
point bias -- we have a serious problem

There are a priori reasons for suspecting such a bias in this type
of situation. The tendency of respondents to give a socially desirable
answer (Edwards, 1957; Dohrenwend, 1966; Phillips and Cancy, 1970, 1972)
or to acqui esce when confronted with questions using a yes/no agree or
di sagree fornmat (Couch and Keniston, 1960; Canmpbell et al., 1967; Carr,
1977; Jackman, 1973; and Phillips and dancy, 1970) is well documented
Accordingly, when valuing a public good like water quality, a respondent
may be reluctant to reject a starting bid even when it is higher than he
iswilling to pay for fear of appearing cheap or lacking a social con-
science (social desirability effect) and/or because of a tendency on the
part of the respondent to agree with suggestions offered by the interviewer
(acqui escence effect).

In practice, strong starting point effects have been found by sone
researchers doing micro WIP studies (Rowe et al., 1979) although other
researchers have not found them (Thayer, et al., forthcom ng; Brookshire,
et al., 1979; Brookshire et al., 1980). Were starting point bias has
been di scovered, the effect of higher starting points is to raise the

mean WP anount.
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The acqui escence effect shows a strong relationship with education --
people with |ess education are rmuch nore likely to acquiesce than those
with nmore education (Jackman, 1973). This introduces a further bhias. If
we assunme, as studies have shown, that WP varies by incone |evel and that
income is correlated with education, then the potential for an education/ WP
interaction effect is strong when a single starting point is used for the
entire sample. \Wen choosing a single starting point, the researcher needs
one that will be below the expected nean for the entire sanple, but not too
far below or the process of bidding upward to find the maxi mum WIP amount will be
too laborious. An initial bid which neets this requirenment for the entire
sanpl e can be expected to be below the nean for people in the $15-25, 000
range, close to the mean of the real bid for soneone in the $8,000-14, 999
income range and above the real nmean bid for those with |ower incomes. Since
many people in the lower income range will also have |ow educations, in this
situation they are likely, by the operation of the acquiescence effect, to
overbid for the good in question. The reverse is less likely to happen
for those with an income above $25,000 because their educational level is
hi gher (on the average) and therefore their propensity for acquiescence in
the interview situation is lower. Thus even if the overall starting bias
described earlier is not present, overstatenent of benefits by |ower income
people will bias the WIP ampbunts upwards.

A further problemwi th the bidding gane technique is that the process
of iterating froma starting point to a final WIP anount can be tedious
if the starting point lies some distance fromthe respondent's real WP

amount. If the range is narrow -- such that nbst respondents, for exanple,
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value a certain good at between $1 and $5 per nmonth on their utility bil
-- and if the increnents are fairly large -- say $1 -- then the process
can be acconplished fairly efficiently. Wen this is not the case, the
length of the iteration process can alienate respondents or cause them
to cease bidding before reaching their maxi mum anount.

The problens with the bidding game approach enunerated above are
exacerbated for payment vehicles like ours which engender |arge bids (be-
cause they ask for an annual household anount for national water quality)
and which are strongly incone dependent (owing to the income tax conponent
of the vehicle). Moreover, it seens questionable that the bidding ganme
techni que can be used reliably by professional interviewers such as ours
who are spread across the country and cannot be personally instructed in
its use. For these reasons we devel oped our payment card technique to

elicit the respondent's WP anpunts.

In this technique the respondent is given a card which contains a nenu
of anopunts which begin at $0 and increase by a fixed interval until an
arbitrarily determined large ambunt is reached. Wen the tinme cones to
elicit the WIP anount, the respondent is asked to pick a nunmber off the
card (or any nunber in between) which "is the nmost you would be willing to
pay in taxes and higher prices each year" (italics in the original) for a
given level of water quality. The question asks people to give us the
hi ghest anmount they are willing to pay and we accepted their answer as

representing such an amount. In our pretesting we tried asking people if
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they would be willing to pay a higher anmount than the one they picked and
found some people resented being "pushed" once they had settled on an anount.
Gt hers would give us a higher ambunt but in such a way that we suspected
they were acquiescing to interviewer pressure rather than revealing their
true consumer surplus.

The paynent card has two special features:

1. It is anchored. In our initial pretests we found the respondents

had considerable difficulty in deternmining their willingness to pay when
we used a card which only presented various dollar ampbunts. A nunber of
t hem expressed enbarrasnment, confusion, or resentnent at the task and sone
who gave us anounts indicated they were very uncertain about them W
determined that the problemlay with the lack of benchmarks for their
estinat es. People are not normally aware of the total anounts they pay for
public goods even when that amount cones out of their taxes, nor do they
know how much they cost. Wthout a way of psychologically anchoring their
estimate in some manner they were not able to arrive at meaningful estimates.
They needed benchmarks of some kind which would convey sufficient infor-
mation wi thout biasing their WP amounts. W reasoned that the nobst ap-
propriate benchmarks for WIP for water pollution control would be the anpunts
they are already paying in higher prices and taxes for other non-environnmenta
public goods. W identified amounts on the card for several such goods and
conducted further pretests. These showed the benchnarks made the task
nmeani ngful for nost people.

The use of payment cards with benchnarks raises the possibility of

information bias. Are the respondents who gave us anounts for water pollution
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control using the benchmarks for general orientation or are they basing their
amounts directly on the benchmarks thenselves in some manner? In the forner
case people would be giving us unique values for water quality; in the latter
case they would be giving us values for water quality relative to what they
think they are paying for a particular set of other public goods. |f the
latter case holds and their water quality values are sensitive to changes in
t he benchmark anmounts or to changes in the set of public goods identified on
the paynent card, their validity as estimates of consuner surplus for water
quality are suspect.

W designed our study to test for information bias due to the benchmarks.
Four different versions of the payment cards were prepared and adm nistered
to approxi mately equival ent sub-sanples. Figures 3.2 shows the cards given to
t he | ower-medi um i ncone respondents ($10,000-14,999 annual family incone)
for the A, B, C, and D versions. These versions varied as foll ows:

A Benchmarks are shown for the amounts we estimated the average

househol d of that income level contributes to the space program

hi ghways, public education and defense.

B The sanme four public goods and amounts as on A plus police and
fire protection.

C The sane four public goods used in version A were shown, but for
anounts 25 percent higher than on version A

D The sane four public goods and ampunts as in Version A plus
the estinmated amount for water pollution control

W added the police and fire good in version B to see if the insertion
of a newitemin the dollar range where water pollution benefits estimates
were likely to fall would affect those estimates. Version C seeks to test
whet her the actual anounts shown for the benchmarks affect the water pol-

lution WIP anounts. W purposely onitted environmental goods in each of the
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first three versions to avoid having people would tell us what they think
they should give rather than what they actually want to pay. In version D
we added our estinate of what average households are actually paying for
water pollution control to see whether this information actually does
bias the WP ampunts.

Deriving the dollar estimates for each of our benchmark public goods
was a difficult task particularly because we needed them for four incone
l evel s as well (see below). A detailed description of our procedures is
given in Appendix IIl. W are satisfied that the estinates are sufficiently
cl ose approximations to suffice for this test. |If it turned out that
people's WIP anpunts are very sensitive to the benchmark amounts, then much
nore effort would be required to inprove the accuracy of these estimates.

2. It is income adjusted. For the reasons stated earlier, the amounts

people are actually paying for water pollution control vary by income. This
is also the case for the other public goods which we used as benchnarks.

We corrected for this by devel opi ng benchmark goods estimates for four

different income categories: ) famly incone under $10,000; I1) $10, 000-
14,999; I11) $15,000-24,999; V) $25,000 and above. (Appendi x | gives our
public goods estinates for each of these income categories). Each inter-

viewer therefore had four different payment cards for each of the A B, C
and D forms. At the appropriate point in the interview the interviewer gave

the respondent the paynent card for his or her income category. (A question

on inconme preceded the water quality benefits questions.) For the 10 percent
of respondents who refused to divulge their incone our procedure was to give

them the income card for incone level |V, the highest incone |evel as people

with higher incomes are nore likely to refuse to divulge their incone.
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Figure 3.3 gives the four forms used for Version A.  The card for the

| onest income category (I) shows an annual defense figure of $325 while

those in the highest inconme category were told they are spending between

$3000 and $3075 per year on defense. In order to make the stinuli shown on the
paynent cards as simlar as possible to each of the four incone groups we
varied the range of potential anpunts. Each card shows 60 anpunts. |ncone

category |'s amounts ranged from $0 to $440 while those for IV were $0 to

$3285. These ranges and the intervals (which are wider at the higher |evels) were

chosen so that the visual pattern of public goods amounts was approxinately the

sane for each income level. |n each case the maxi num amount on the card is

roughly 30 percent greater than the amount shown for defense.

The following is the text of the first WP question in our instrunent.
The same text was used for versions A, B, and C with the exception of the

additional mention of police and fire in paragraph two for version B.

82. Inmproving the quality of the nation's water is just one of nany
things we all have to pay for as taxpayers and as consumers.
That is, the costs of things like inproving water quality are
paid partly by governnment out of what we pay in taxes and partly
by conpanies out of what we pay for the things they sell us.

This scale card shows about how much people in your genera

i ncone category paid in 1979 in taxes and higher prices for
things |ike national defense, roads and hi ghways, public
school s and the space program (HAND RESPONDENT APPROPRI ATE
SCALE CARD A-1, A-1l, A1ll, OR A 1V. LET RESPONDENT KEEP WATER
QUALI TY LADDER CARD)

You will see different amounts of noney listed with words |ike
"hi ghways" and "public education" appearing by the anount of
noney average size households paid for each one |ast year.

"H ghways" here refers to the construction and mai ntenance of
all the nation's highways and roads. "Public education" refers
to all public elementary and secondary schools but does not
include the costs of public universities.
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| want to ask you some questions about what anmounts of noney,

if any, you would be willing to pay for varying |evels of

overall water quality in the nation's |lakes, rivers and streans.
Pl ease keep in mnd that the noney would go for sewage treatment
plants in conmmunities through various kinds of taxes (such as

wi t hhol di ng taxes, sales taxes and sewage fees) and for pollution
control equi pnment the government would require industries to
install, thus raising the prices of what they make

At the present tine the average quality of water in the nation's

| akes, rivers and streans is at about |level D on the |adder.

(PONT TO LEVEL D ON WATER QUALITY LADDER CARD) |f no nore noney
were spent at all tonmorrow on water quality, the overall quality

of the nation's |akes and rivers would fall back to about |evel E
(PO NT TO LEVEL E) People have different ideas about how inportant
the quality of lakes, rivers and streans is to them personally.

Thi nki ng about your househol d's annual inconme and the fact that
noney spent for one thing can't be spent for another, how nuch do
you think it is worth to you to keep the water quality in the nation
fromslipping fromlevel D back to |level E? That is, which anount
on this scale card, or any anpunt in between, is the npst you
would be willing to pay in taxes and higher prices each year to
keep the nation's overall water quality at level D where virtually
all of it is at least clean enough for boating? |If it is not

worth anything to you, please do not hesitate to say so.

Several aspects of question 82 bear comment. For the purpose of
conveni ence we started the process of demand revelation with the present |evel
of national water quality (boatable) and asked respondents to value a
reduction in this quality to level E, non-boatable. (I'n subsequent
guestions we had them val ue hypothetical increases from boatable to fishable
and then swmuable.) In this question we expanded the account given in the
previous questions about how their nmoney would be used and reinforced the
i deas that the WP anount woul d be coming out of their annual incone and its
use for this purpose would preclude other uses of the nmoney. At two points
inthis question we legitinated a |ow or zero WIP anount in an effort to
mninmze the social desirability effect. W noted that "people have dif-

ferent ideas" about the inportance of water quality to them personally
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and at the conclusion of the question we stated: "If it is not worth
anything to you, please don't hestiate to say so."
The response categories which were supplied to the interviewers for
this question were:
Wite in anmount: $
Depends (vol untary)
Not sure

Not worth anything

Through a mi sunderstanding the survey contractor did two things
whi ch may have biased the results. First in this and the next

question, those who responded "not worth anything" -- in effect a $0 bid

-- Were not asked how much they were willing to pay for water of higher
quality. Instead, the interviewers skipped directly to the |ast question.
Presumably nost of the people who val ued boatable water at $0 were generally
unwilling to pay for water pollution control of any kind and would al so have
val ued fishable and swinmable quality water at $0. CQur analysis of the
views of these people about water pollution and environnental quality sug-
gests that this conjecture is probably true for mobst of them  But sone of
them nay indeed only value water nationwi de when it reaches the fishable
and/or swinmmable quality levels. |If so, they would have given a WP anount
greater than $0 for the higher levels, if they had the opportunity, despite
their $0 bid for the lower level. Second, when the data were keypunched,

the contractor restricted the WIP amounts to three coluns, thereby limting

t he maxi mum WIP armpunt to $999. For versions A B, C conbined, 43 People
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were recorded as WIP this nmaxi mum anmount for level B. W have no way of
knowi ng how many of these people actually valued water quality at an

anount higher than this. It is our judgment that both these errors have
had only a minor effect on our estimates. The direction of the resulting

bias is, of course, conservative.

The next question sought the respondents' WP for fishable water,

| evel C.

83. As | nentioned earlier, alnmobst all of the rivers and |akes
inthe United States are at least at level Din water quality.
What do you think it is worth to you not only to keep them
from beconming nore polluted but also to raise their overal
quality to level C? That is, including the anbunt you just
gave me, which amount on the scale card is the nost you would
be willing to pay in taxes and higher prices each year to raise
the overall level of water quality fromlevel Dto level C where

virtually all of it would at |east be clean enough for fish
like bass to live in?

The final WP question used the sane format for swi nmable water,

| evel B.

84. \What about getting virtually all of the nation's |akes and
rivers up to level B on the ladder? Including the anmounts
of noney you have already given me, which amount on the
scale card is the nost you would be willing to pay in taxes
and higher prices each year to make alnost all the nation's

| akes, rivers and streans clean enough so that people could
swimin then?

In two of the versions, A and C, we asked the respondents to eval uate
the anount of information we provided them about the WIP exercise. W were

precluded from asking this of all the respondents because of severe con-

straints on the length of the questionnaire.
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Finally, in ternms of your being able to decide exactly how
mich you, yourself, would be willing to pay as a taxpayer
and consuner for better water quality, would you say in the
| ast few questions we gave you nore than enough information,
about enough information, not quite enough, or not enough
information at all?



CHAPTER 4

CONTROL FOR Bl ASES

Prior to discussing our findings it is necessary to exanine the
character of the data we have gathered. To what extent are they free from
bias? The micro willingness-to-pay literature has devoted considerable
attention to the potential biases, their effect and how they may be overcone
(Schul ze, et al., 1980). Table 4.1 lists these potential biases and several

others which we believe to be inportant.

Table 4.1

POTENTI AL BI ASES | N W LLI NGNESS TO PAY STUDI ES

Cener al Sanpl i ng
Strategic Sanpl e
Hypot heti ¢ Response Rate

| nstrument I nterview
Starting Point I tem non-response
Payment Vehicle I nterview Procedure
I nfornmation I nterviewer

O der
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GENERAL Bl ASES

Strategic and hypothetic are the two sources of bias of greatest
fundanental concern to economists who wish to evaluate the validity of
willingness to pay surveys.

Strategic Bias

Its Nature

Strategic bias is the attenpt by respondents to influence the outcone
of a study in a direction which favors the respondents' interests by
del i berately misrepresenting their demand for a good.l I'n 1954, Pau
Sanuel son argued on free-rider grounds that a person would be notivated
to "pretend to have less interest in a given collective consunption
activity than he really has" and despaired of finding a way of overcom ng
this problem (1954). Saruel son assunes
that the individual would believe he or she would have to pay the anount
he or she declares as being willing to pay. |If this assunption is relaxed,
as seens reasonable, many econonists believe an incentive to overestimte
consunption would be preval ent (Freeman, 19796:88). For exanple, take a
survey whose respondents believe the mean WIP anount for all respondents
will influence the government's provision of a public good and that they
will not be obligated to pay their WIP anount. If they value the good,
the respondents nmay attenpt to raise the mean (and inpose their preference)
by overstating their willingness to pay. Robert Crandall seenms to have

this kind of situation in mind when he wote: "Such surveys (consuner

1See Kutz (1975) for the the theoretical conditions necessary for
successful strategic behavior



4-3

surveys) are always biased when the respondent knows that he or she does

not have to wite a check to confirmthe answer" (Crandall, 1979). Conversely,
t hose who do not value the good very highly but assune that many others do,
may underestimate their willingness to pay in order to |ower the nean and

bring it closer to their actual willingness to pay.

Enpirical attenpts to test for strategic bias in willingness to pay
studies and | aboratory experinments have consistently failed to find it
(Brookshire, et al., 1979:22-23; V.L. Smth, 1977). A nuch cited challenge
to the notion that strategic bias can be overcome in WIP studies is an
experinment conducted by Peter Bohm In one of the few attenpts to compare
hypot hetical WP questions with the results from identical non-hypothetical
situations, Bohm (1972) conducted an experinent where participants bid
for the opportunity to see a closed circuit television program He ran
six different versions of the experiment nost of which systematically intro-
duced incentives to act strategically in a situation where the respodent
actually had to pay their bids. Only one version, Goup VI, gave bids
which were significantly different fromany of the others. Since this
group was told that they would not actually have to pay what they bid,
Bohm draws the conclusion that "when no paynents and/or forced decisions
are involved people will act in an irresponsible manner" (Bohm 1972:125).
In other words, when the consequences for respondents are hypothetical
they will overbid. Careful exami nation of Bohnmlis study shows that this

conclusion is unwarranted:
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1. Qut of five conparisons, Goup VI's nean bid was significantly
higher in only one case (Goup I11).
2. Goup VI was higher in incone than the other groups which may
account for the size of its nean paynent.
3. Goup V also did not have to pay its bid. If strategic
bi as was operative, there are reasons to think that this group
shoul d have had the highest bid of all, but it did not.
4, Unlike the other groups, Goup VI had one high outlier (at 50
where the nedian bid was 10) which raised its nean bid considerably.
Wien the outlier is removed, its mean paynent is reduced from 10.19 to 9.45
Kroner and the difference between Goup VI and Goup Il drops below the
.05 level of significance. It would appear that only one person

of 54 may have acted "irresponsibly."

The incentives to msrepresent preferences are nmininal in nmost WP
surveys because respondents lack either the information necessary to act
strategically or the incentive to do so because respondents do not believe
they will be directly affected by the study's outcone. Although respondents
take val uation questions seriously, nost do not think their responses wll have
an imredi ate effect on policy nor should they since policy has rarely, if ever,
been set in this manner. The now conventional w sdomon strategic bias in WP
surveys was recently summarized by Feenberg and MIIs in their recent review of
wat er benefit analysis. They concluded, "It is unlikely that the problemis

serious" (Feenberg and MI11ls, 1980).

We do not believe the one person acted strategically since an incentive
to overbid in this situation was not apparent although our colleague, Cifford
Russel |, believes this to be an exanple of strategic bias.
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Qur instrunment was designed to minimze possible incentives to engage
in strategic behavior. No policy outcone was nentioned in the instrument
nor were respondents told how their WP anounts woul d be used. Even if
respondents inferred that the study's findings are intended for government
gui dance in some way, nost would be aware of the indirect connection between
such a study and the actual process by which tax rates and prices are
determ ned.On a priori grounds, therefore, we would not expect strategic

bias to affect our results.

( continue)
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Distribution Tests for Strategic Bias

Apart from specific experinmental tests, two possible indicators of
strategic bias, neither of themformalized, have been suggested, A
distribution test was first proposed by Brookshire, Ives and Schul ze (1976).
They hypot hesized that the distribution of the WIP anmounts (in their case,
bids) will be nornmal when strategic bias is absent. If it is present, they
predict a "flattened" distribution. They examined the distribution of
responses for their study, which involved the aesthetic benefits of
foregoing the siting of a power plant near Lake Powell, and concluded on
the basis of observation that since the distribution was "not flat,"
strategi c behavior was unlikely.

This distribution test has several weaknesses.

1. Even if we accept the notion that non-strategically biased

di stributions should be normal it is inpossible for nost WP
distributions to pass the standard statistical tests for

normal ity such as the Konmbgorov-Smrnov test. 2 These tests
assune that each data point has an equal probability of being
chosen, but since respondents tend to choose favorite nunbers
(e.g., 5, 10, 20, 25 rather than 6, 11, 22, etc.), the resulting
distribution is always too lunmpy to pass the test even though

the distribution may appear to approxi mate a normal distribution.

2Qifford Russell has recently called our intention to a grouped
data normality test (Burlington and May, 1958:180-181) which nay be an
appropriate normality test for these kinds of data.
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2. The expectation that strategic behavior will flatten an
otherwi se normal (or approximately normal) distribution is
wel | founded, but only if the distribution of those who val ue
the public good in question is normally distributed. In certain
situations there is reason to doubt that non-biased WP anount
distributions will be normal. |magine a popul ation, nost
of whom are either environmental enthusiasts or enthusiasts
for industrial growth at the |owest possible cost. If they
all act strategically, we will get a bi-mdal rather than a
flat distribution with the environnentalists' anounts accumnu-
lating at the high end and the industrial enthusiasts' at the other
end.

3. Since incone is the primary deterrent of willingness to pay
and since the distribution of incone nore clearly approximtes
a log normal curve3 than the normal curve. |In the absence of
strategic bias, the distribution one would expect in this
situation would be closer to a |log-normal than a nornal
distribution.

Figure 4.1 gives the distribution of the WIP anounts for fishable (level C

wat er for questionnaire versions A B, and C conbi ned. the distribution is

3Accordi ng to OBrien (1979:855) the |og-normal distribution is somewhat
nore skewed than the distribution of income in the United States.

4UnI ess otherwi se specified, we will nornally combine the results for
three versions, for reasons to be explained below. \Wenever we report the
results for one level, we will use C, fishable water. Unl ess ot herwi se
specified, the results for the other levels (boatable, sw nmmable) parallel
those for fishable.



Figure 4.1 DI STRIBUTION OF WIP AMOUNTS FOR FI SHABLE WATER
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domi nated by the WIP anmpbunts in the |owest category, $0-60. O these,

nore than half are zero bids. The high occurrence of zero bids is one of
the two major problens with our nmethod reveal ed by our experinment (the

other being the relatively high percent of people who failed to give any WIP
armount). It is a problem because it seens likely that nost of those who
gave zero bids actually have a greater than zero value for water quality

and would be willing to pay sone amount, however small, for water pol-

lution control if we had an inproved way of eliciting their true preferences.
By probing zero responses, other studies have found that some of those who
give zero WIP anmounts do so to protest sonme aspect of the interview

si tuation. This is undoubtedly the case in our situation, but we were

( continue )
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unable, for the reasons discussed in Chapter 3, o probe our zero bidders to |earn
the reasoning behind their amounts. (W discuss the problem of zero bidders in
detail later in this chapter under item non-response bias.) Since we are unable to
separate the "real" zero payers fromthe protest zero payers, our subsequent analys
includes all those who gave zero amounts. By doing this we bias our findings downwa
by some indeterm nate factor. However, for the sole purpose of exam ning

the distribution of the WIP anpbunts, we recalculated the distribution

leaving out all the zero anpunts. The revised distribution is given in

Figure 4.2.

1. At the upper end the distribution falls off until the highest

category where it increases. This is caused in large part by

the arbitrary $999 upper linit to our WIP anmounts. Since nost of those who

gave this ampunt are in our highest incone category, we believe that

if the $999 constraint had not been introduced at the keypunching

stage, the distribution would have tailed off gradually.

2. The overall shape of the distribution is not flat. It ap-
proximates a log normal distribution, a distribution simlar
to that reported by Brookshire, et al. (1976) in their Lake
Powel | study, and to the distribution of incone in the United
St ates. Since incone is a strong predictor of people's
willingness to pay for water quality, as we will see in Chapter 5
we conclude that the distribution does not suggest strategic

bi as.



Figure 4.2 DI STRI BUTI ON OF WIP AMOUNTS FOR FI SHABLE WATER
FOR VERSIONS A, B, C COMBI NED EXCLUDI NG ZERO AMOUNTS
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A second nethod of testing the hypothesis that the distribtuion of WP

amounts will be "flatter" than normal when strategic bias is present is inplied by

Brookshire, et al. (1976) in their Lake Powel| study when they make the follow ng

statenents: _ _ _
... false bids will be very large relative to the nean for

environnmental ists and zero for non-environnentalists where
bids are constrained to be non-negative (1976:328).
if strategic behavior had been preval ent one woul d

expect a significant nunmber of high bids relative to the
mean bid (1976: 340).

This test also has its problens. First, and nost inportant, we have no
obj ective way of identifying "fal se" values since the essence of the
probl em of preference revelation is that "true value is subjective and
typically cannot be observed independently" (Freeman, 19796:97). Second,
the sinple fact that environmentalists are willing to pay nore than other
peopl e for environmental goods (and non-environmentalists |ess) does
not necessarily inply strategic behavior on their part, especially when
t he environmental good being valued is a broad one |like the nation's water
quality. If environnentalists are true to their professed ideals, we
woul d expect themto be willing to pay nore for water quality than those
of conparable income who are less committed to environnentalist ideals.
Bearing these problems in nmind, the best we can do is to arbitrarily
define certain WP anounts as inappropriately "high" or "low" relative to
the respondents' income level, and see if a) the percentage of people

who give bids of this kind is large enough to be troubl esone and
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b) if environnmentalists and anti-environnentalists are disproportionately
represented anong those who give such bids in such a way that the results

wi |l be biased one way or the other

Table 4. 2 divides those who gave us anmounts for fishable water into
four groups:
1.  Those who gave zero
2. Those who gave "l ow' anopunts which we define as any anpunt above
zero but equal to or lower than half the anmount shown on the
respondent's paynment card as the ampunt contributed to the space
program  For those in the |owest incone group this is 1-6 dollars;

for those in the highest this is 1-53 dollars.

3. Those who gave "high" anounts which we arbitrarily define as any
anount equal to or greater than the anpbunt shown for public education
on their card. This amount was $204 for the | ow income group and
S1695 for the high incone group

4, Those who gave an anount between the | ow and hi gh extrenes, who

we | abel "nornal."

Ei ghty-three percent of those who gave anobunts greater than zero
fall into our "normal" category. Those in the extrene categories are
divided, with 10 percent giving "high" amunts and 7 percent willing to pay
| ow amounts. We conclude that those at the extrenes are relatively few in
nunber and rather evenly bal anced

The table al so shows sonme of the characteristics of the people in each
of these groups. Conparing those in the |ow category with the normals, the

| ows have a |arger percentage of people in the highest income category

5Ooding did not distinguish between zero and one dol | ar responses,
whi ch were both coded as zero (or, in |log responses, as one).



Table 4.2
PERCENT OF THOSE GIVING VARIOUS LEVELS OF PAYMENT
WHO BELONG TO CERTAIN DEMOGRAPHIC AND ATTITUDINAL CATEGORIES

Amount Willing to Pay for Fishable Water (level C)]

$0 "LOW" “Normal” “High” Cave No Amount
Maximum N = 2 (183) (40) (447) (52) (445)
4
A High Income3 13% (20) 40% (16) 23%(101) 48% (25) 16% (57)
B Low Education:High
School and Below 78 (143) 65 (26) 68 (275) 43 (22) 73 (328)
C Age 65 and Older 25 (46) 13 (5) 8 (38) 0 (0) 20 (92)
D High on Environ-
mental Scale (2-4) 6 (10) 30 (11) 30 (144) 62 (35) 20 (88)
E Very Concerned About
Water Pollution 30 (42) 43 (40) 41 (196) 65 (34) 38 (168) -
A
F Use Water for &
Recreation 34  (62) 62 (25) 71 (334) 83 (43) 49 (220)

1"Low“ amounts are defined as any amount equal to or lower than half the amount people of the
respondents’ income category were said to spend on space. “High” are amounts equal to or greater
than the education amount given on the payment card. “Normal” are all amounts in between the low
and high amounts.

2 . . . . .
Total N varies for each of the demographic and attitudinal categories.

3Definitions of variables arc as follows: high income = 25t + / low education = high school or below/
high on environmental scale = score of 2-5 on a scale constructed from seven questions which varies
From -5 to +5 ; See Appendix for a Full description of the scale / water user = someone who
has fished, boated or swam in last two years.
4
Note that these percents are each independent of the rows and colums. Here, 13
percent of those who are willing to pay $0 have a “high” income.
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($25,000 and above), and a lower percentage of users of freshwater for
recreation. Overall, they are as environnentally concerned as the

normal s but are ol der, wealthier and sonewhat |less likely to use water for
recreation. This conbination of characteristics does not suggest upward-biased
strategi c behavior, although it is not inconsistent with free riding

The highs are also higher in income than the normals. They are nuch
nore likely to be high on our environnental scale -- and in their concern
about water pollution as a problem-- and sonewhat higher in recreationa
wat er use (See Chapter 5 for a description of these neasures). Al though we
woul d expect those who use and value water to place a higher value on it
through their willingness to pay, and while half of the highs are in the
hi ghest income category and presumably can afford the amounts they said
they are willing to pay, these data are consistent with the idea that
some of these 52 people are overestimating their real willingness to
pay. Wether this is the result of deliberate calculation (strategic
bi as) or unrealistic enthusiasm (hypothetical bias) cannot be determ ned.

W do know they are nore than bal anced by the 183 zero bidders.
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Hypot heti ¢ Bi as

Hypothetic bias is the "potential error induced by not confronting
the individual with the actual situation" (Schulze, et al., 1980). In a situation

i nfluenced by hypothetic bias people are so far renoved from the actua

situation that they do not have "genuine" opinions. Perhaps they are being
asked about something which is so far removed from their experience and
interests that they are indifferent to the public good. Alternatively, they
may have sufficient interest or potential interest in the topic but the
subject of inquiry is not specified in sufficient relevant detail in the
instrunent for themto have anything but superficial opinions. This is

why social surveys sonetines find opinions about controversial topics shift
dramatically according to the way contingencies associated with the issue
are spelled out or specified. For exanple, attitudes towards nucl ear power
can be made to shift by 40 percentage points by varying the degree of as-

surance about nuclear safety in the working of the question (Mtchell. 1980:12).

Hypot hetic bias may produce a variety of effects. One is greater uncertainty
and anbi val ence on the part of the repsondent conpared with his or her response
to a "nore realistic" situation. The enpirical consequence of this is increased
variability in responses and/or a |arger than normal nunber of refusals and
don't knows. This uncertainty and anbival ence means that a respondent's WP
anounts are much nmore susceptible to the pressures of social desirability.

In many cases (especially those involving substantial amunts) the direction
of social desirability will be anbiguous or nonexistent. Bel ow we explore

the direction of hypothetic bias for this case
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The other primary effect is the rejection of some aspect of the
hypot hetical nmarket in WP surveys, The paynment vehicle is usually the
cause of this rejection which takes the formof refusals or protest
zero anounts. This effect is more properly a separate conponent of the
| arger context correspondence problemwe discuss later. Since this response

is not due to availability to visualize the nmarket.

Since WIP studies are by definition hypothetical, the avoi dence of
hypot hetic bias requires ingenuity on the part of the researcher. It is the
burden of our argunent in this section that hypothetical or contingent markets
can be described in such a way as to ninimze hypothetic bias. W first
di scuss two prelimnary topics which have not been nuch discussed in the
literature: the direction of hypothetic bias and the relationship between
strategic and hypothetic bias. W then treat the question of whether and
under what circunstances survey research can realistically sinulate markets
for public goods, In the final part of this section we consider the extent

to which our instrument suffers from context correspondence problens.
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The Direction of the Bias

The WIP literature habitually refers to hypothetic "bias," but does
not show what bias or systematic distortion of the WIP anounts is to be
expected fromunrealistic research instruments. \Wiere people |ack "genuine"
opi nions about a particular issue we would expect their responses to be
more random t han woul d be the case for an issue on which they held genuine
opinions. In the former, nore people will "guess" rather than "estimte."
Such guesses are vulnerable to extraneous natters such as fatigue, persona
attraction to the interviewer, exposure to the evening' s news on television
etc. For this reason, WP anounts affected by hypothetic bias will
show greater statistical variance and less reliability than those not so
affected. Combined with the constrained nature of WP distributions, this
greater variance will bias the WIP ambunts upwar ds.

Let us consider this argunent in greater detail. Gven an initial
(in our case the true) probability distribution with a known nmean and
variance, increasing the variance of that distribution may necessarily
result in an increase in the nmean (or expected) value of that probability
functi on. This increase in E(x) can be shown to hold for many comnmon probability
distributions (the common characteristics of which appear to be a con-
straint on the ranges of val ues which the function can take). This con-

straint may be definitional or artificially inposed; in our case this

constraint is the inpossibility of negative values.5a Two probability

5a
It should be noted that protest zeros nust be renoved before
the distributional phenomenon described here can be observed
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di stributions have been proposed for WP distributions of our type: |og-
normal (Gamich, 1977) and normal (Brookshire, et al., 1976).6

The log-normal distribution can be defined for x as x = exp(y) where
y = N(u,jz). The expected value of x is E(X) = exp(u + (1/2)32) and
the variance of x is VAR(Xx) = exp(2u + 02) (e o2 . 1). It can be straight-

forwardly observed that an increase in VAR(x) causes an increase in E(x).

The normal distribution is the other distribution which has been
suggested as the appropriate distribution for WIP ambunts.  Because
the mean and variance are independent from each other in the nornmnal
distribution, increasing the variance of the probability distribution
does not change the mean. However in the case of WP distributions we
are not dealing with a true nornmal distribution, but a normal distribution

6a
which is artificially constrained to be non-negative. W shall call this

distribution a constrained nornal. Through a series of heuristic graphs
we will show why the nean WIP val ue increases for this distribution when

the variance of the initial probability distribution is increased.

6

The increase in the E(x) for an increase in the variance of the
original chi square or F distribution follows directly fromthe inter-
dependence of the mean and variance of a chi square or F variable. See
Hogg & Craig (1978) or Freund and WAl pole (1980) for a detailed discussion

In theory, nothing prevents a legitimte negative bid. Two exanples
of rational negative bids would be a person who feared clean water woul d
bring hordes of tourists to his or her doorstep or the person who disliked
envi ronnental i sts so nuch that the pleasure which clean water brought
envi ronnental i sts caused him displeasure. In practice, however, no
governnental authority would pay a citizen in order to provide him
with clean water. W believe that the number of consumers whose true
value for water quality is negative is sufficiently small so that we nay
consi der the constraint of non-negative values to be inoperable. This
is not necessarily true where the nature of hypothetical narkets encourages a
large increase in ¢2 relative to the true distribution
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First consider the following graph of a true probability distribution:

Figure A
|
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In Figure B below, we increase the variance of the original distribution.

The mean of the new distribution is the same as the original and is indicated

as E(x). The area shaded in to the left of zero is the area which wll

be truncated if the constraint is operable.

Figure B
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Now suppose that the distribution is constrained at zero so that if
X <0 then x = 0. The truncated area of Figure 2 is rotated upward to the
right side of the zero axis and the resulting distribution is shown in
Figure C. In this Figure E(x) is the expected value of the original dis-
tribution and E(x') is the expected value of the constrained nornma
distribution. In terns of the definition of the sanple nmean of a norm
variabl e? = (in/n) some of the x ;s are greater than they woul d have
7

been in the unconstrained distribution causing X'>X.

Figure C

[RD]
"
N
A

7 . . . .
In a nore severe case than our constrained normal distribution --
that of a truncated normal distribution where the truncated observations
are discarded -- Cohen (1950, 1967) has shown that the sanple nean of
the resulting distribution is dependent upon the variance. As an exanple,
if a normal distribution with mean zero and variance J - is truncated
at zero and all negative observations are discarded the resulting sanple

=

mean is X' = <2~ which nust be greater than zero unless I = 0

— -

- T
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The Rel ationship Between Strategi c and Hypothetical Bias

A second inportant aspect of hypothetical bias which is unresolved
inthe literature is the nature of its relationship with strategic bias.
When statements are nade that: "The hypothetical nature of such (WP) surveys
may then, in actuality, aid in eliciting bids which are not strategically
bi ased" (Schul ze, et al., 1980:11) the inplication is that hypothetica
bias is the opposite of strategic bias. According to this logic,strategic
bi as occurs because people believe the situation is "real™ and cover up
their "genuine" opinions to suit their perceived interests whereas it is
the unreality of the situation which promtes hypothetical bias. W
believe it is nore correct to distinguish strategic from hypothetica
bias in ternms of the types of realisminvolved, however. Strategic bias

is pronpted when the consequences of the WP questions are perceived by

the respondent as real. Hypothetical bias, in contrast, is induced when
the nmarket described to the respondent is not realistic enough. These two
factors may vary independently as shown in Table 4.3. Respondents nmay

perceive that they either will have to pay the amount they state for

(continue)



Table 4.3

Hypothetical
Market

Credible

Not credible
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TYPES OF REALI SM AND STRATEG C AND

HYPOTHETI C BI AS

Per cei ved Consequence for Respondent

Direct Indirect or None

T 1 2

4 3

<« >
\ 4

Potential
Strategic

Bias

Potential
Hypothetical
Bias
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the public good or that their responses will directly influence public
policy. On the table this is described as a direct consequence and
pronotes strategic bias. Alternatively this consequence may not seem
likely to them a perception which appears to be the general rule anong
respondents in WP studies including this one. Turning to the other
di mension, hypothetic bias is mnimzed when the hypothetical market
is credible or plausible to respondents in that it accords sufficiently
with their understanding of how the world works and inposes realistic
(albeit hypothetical) constraints on preferences (by introducing cost
for exanple). It is the absence of this narket realismwhich pronotes
hypot hetical bias. Both biases are mininized, therefore, when consequence
realismis |ow and market realismis high (cell 2 in the Table 4.3).
Schul ze, et al., in a discussion of hypothetic bias argue that
bot h consequence and narket realismare necessary for WIP surveys (cell 1):
"The contingent valuation approach requires postulating a change
in environmental attributes such that it is believable to the
i ndividual and accurately depicts a potential change. The change
must be fully understandable to him i.e., he nust be able to
understand nmost, if not all, of its ranifications. The individua
al so nust believe that the change m ght occur and that his con-
tingent valuation or behavioral changes will affect both the
possi bility and magnitude of change in the environmental attribute
or quality. If these conditions are not fulfilled, the hypothetica

nature of contingent valuation approaches will nmake their
application utterly useless.” (Schulze, et al,, 1980:14).
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We agree with the first part of their statenment, but not the second part.

We do not believe, as they apparently do, that consequence realismis
necessary for a credible survey. Certainly none of the WIP surveys reported
inthe literature on air and water pollution have achieved it, a judgnent

in which Schulze and his colleagues concur; and if they had, strategic

bi as woul d become a genuine problem for WP surveys. In what follows

we argue that properly designed surveys can describe situations wth
sufficient realismto elicit meaningful responses and discuss the adequacy
of our questionnaire in this regard. W then propose theoretically based
regression estimations as an appropriate test for hypothetical bias.

Survey Research and Market Sinulation

According to Randall, et al. (1974:135) the validity of WP surveys
"depends on the reliability with which stated hypothetical behavior is
converted to action, should the hypothetical situation posted in the gane
arise in actuality." The challenge is to create a believable and neaningfu
set of questions which will sinmulate a narket for the public good in question
Sone would argue that this is an inpossible task, that survey research is
too renoved fromreality to be able to predict behavior. This view seens
to lie behind the remarks of Gary Frommthat "It is well known that surveys

t hat ask hypothetical questions rarely enjoy accurate responses”

(Fromm :172).
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In fact, as Howard Schuman and M chael Johnson (1976) show in their
major literature review of the relationship between attitudes and behavior,
most studi es which measure people's attitudes and their subsequent behavior
show positive results. At the individual level, for exanple, those Arny
trainees who say they are eager for conbat are significantly nore likely
to performwell in conmbat several nonths later (Stouffer, et al., 1949) and
persons who say they support open housing are far nmore likely (70% to sign
an open housing petition three nonths later than those who expressed op-
position to open housing (22% (Brannon, et al., 1973). One study of four
el ections showed behavioral intention predicted correctly to actual vote
for 83 percent of the respondents who voted (Kelley and Mrer, 1974).
Schuman and Johnson cite nunerous other exanples of attitude behavior
correlations and conclude that the attitude-subsequent behavior correlations which
occur "are large enough to indicate that inportant causal forces are
i nvol ved" (Schuman and Johnson, 1976:199) although the variance expl ai ned
by attitudinal intention is usually fairly nodest.

The nost inpressive denmonstrations of attitude-behavior correlations
occur at the aggregate level. Mdern election polls predict election
results with great accuracy. The 1980 presidential election was no
exception to this generalization because the polls which took place
i mredi ately before the vote caught the last minute shift which brought
President Reagan to power (Ladd and Ferree, 1981). For many years the

Institute for Social Research at the University of Mchigan has used
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survey research to neasure consunmer sentinents and probe the psychol ogy of
econom ¢ behavior. Their Index of Consumer Sentiment represents a macro
nmeasure reflect& the changes in attitudes and expectations of al
Americans. For the past 25 years it has declined substantially prior to
the onset of every recession and it advanced prior to the beginnings of
periods of economic recovery (Katona with Mrgan, 1980). These correl ations

occur despite the fact that the University of Mchigan economists are

unable to predict an individual's spending or saving on the basis of changes

in his or her attitudes and expectations. They attribute this paradox to

fact that individual consumer behavior is influenced by a |arge nunber of
factors including situational, attitudinal, and physical (fatigue) which make
accurate predictions of individual behavior difficult to nake. The volatility
of individual behavior is smoothed out for aggregations of people; nood,

i ndividual differences in how people react to the particular stage in the

busi ness cycle, individual reactions to whether or not they have recently
purchased | arge consunmer durables and the |ike are averaged across the

sampl e (Katona with Mrgan, 1980:60). This is a strong argument for the
validity of surveys (provided the questions are well worded and the sanpling

i s adequate) as neasures of aggregate benefits.
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We concl ude that properly designed survey questions do have the potenti al

proximate real situations sufficiently to elicit "responsible" responses
whi ch can be predictive of behavior under the defined circunstances
contained in the questions (Brookshire, et al., 1979:30-31). Schuman and

Johnson anal yze the design factors which inprove behavioral predictions,

One of the nost inportant is the degree of congruence between the expressed

attitude and behavior. Heberlein and Black (1976), for exanple, found

(continue)

to ap
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attitude-behavior correlations increased from .12 to .59 for the use of [ead-
free gasoline when the predictive attitudes shifted fromgeneral interest in
environmental issues to a question about the degree of personal obligation the
respondent felt to buy |ead-free gasoline. In a simlar vein, Brookshire, d' Arge
and Schulze cite the psychol ogists' Ajzen and Fishbein's well known dictum that
behavi oral intention and the actual behavior "should correspond, in terms

of the action, its context, its target and its tinme frame" (Brookshire, et

al., 1979:25).

A second inportant design factor is the degree of information presented

about the consequences of an attitude, particularly its financial inplications

The more fully these consequences are specified, the nore realistic the
response. In the 1960s Gallup consistently found a majority of people favored
foreign aid when they were asked: "In general, how do you feel about foreign
aid -- are you for it, or against it?" In a national survey during the
sane time period, Lloyd Free and Hadley Cantril introduced the pocketbook aspect
of the issue in a question which asked whether "governnent spending for this
purpose (foreign aid) should be kept at |east at the present |evel, or re-
duced, or ended altogether?" \hen costs were raised in this manner the
majority position shifted fromfavoring foreign aid to wanting it reduced or
see also Mieller, 1963).
ended (Free and Cantril,1967:72;/ A simlar shift occurred in a poll conducted
in the Swedish city of Malnd. In this case a sanple was asked whether they
woul d |i ke the Swedish government to increase aid to | ess-devel oped nations.
Later, in the same questionnaire, the respondents were asked whether they
woul d like this to take place "even if taxes would be raised in proportion."”
Hal f the supporters of increased aid vani shed when the question was phrased
this way, leaving only 20 percent who were willing to pay for increased aid

(Bohm 1979: 146) .
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The shifts in opinion evoked by the changes in question wording
are under standabl e because we woul d expect higher demand for free goods
according to economc theory, The Swedes who favor foreign aid in the
first question consist of two types of people: 1) those who favor it in
the abstract but who are not willing to pay for it when rem nded of that
contingency and 2) those who favor it in the abstract and who are al so
willing to pay for it, The second question induces those in category 2)
above to relinquish their support by introducing the contingency of cost.
WP studies go one step further, of course, and ask respondents to specify
t he anount of noney they personally are willing to pay, This and the fact
that many other contingencies are spelled out in the questionnaire nmakes
thema far nore realistic neasure of attitudes than ordinary survey

research itens.
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Cont ext Correspondence

As we noted in Chapter 2, there are special challenges in devising
a macro WIP instrunment which is sufficiently realistic to avoid hypo-

thetical bias, W made special efforts, as described in Chapter 3, to

present the market for

national water quality in terns that are understandable to the respondent
and which related as closely as possible to the way the respondent actually
contributes to the provision of water quality. W wll not repeat that

di scussion here, but will amplify it by discussing the degree to which our
instrunent is threatened by context correspondence problens, a particular

7
form of hypothetic bias.

As described by Brookshire, et al. (1979, 26ff), these problens occur

"where the initial rights and endowrents as well as the terminal rights and

endowrents are far renoved fromthe actual situation.” The primry
exanpl e of the context correspondence problemis the failure of questions using

the willingness to accept conpensation format to elicit meaningful answers.
The notion of being "bribed" to tolerate pollution is so far out of people's

ordi nary conprehension that many people apparently consider it imoral and
refuse to value the environmental good at anything less than infinity
(Randal |, et al., 1974; Blank, et al., 1977: Brookshire, ef. al-,

19%¢ and above in Chapter 1). |Is is possible that the high percent of no-

pl ays and zero bidders we found is an indicator that our instrunment suffers

from context correspondence problens?

Brookshire, et al., say a high percentage of protest votes is an
i ndi cator of context correspondence problens (1979:28)
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On an a priori basis we do not believe this to be the case. The
initial endowrent of boatable water nationally and the notion that people
are paying for water quality of this level in taxes and higher prices
seens well within people's understanding, particularly since they are
al ready paying for water quality in this manner (although they may not have thought
about it), Qur instrument assunmes a structure of rights in which fresh
water is a common property resource which can be used for various purposes,
The simul ated market provides a situation in which the individual %?n buy
i mproved water quality situations by paying higher taxes and prices. It
assumes that these cannot be provided free of charge. It is possible that
sone people may feel that businesses should pay the costs of treating
pol lution out of profits instead of passing the costs on to consuners, but
surveys suggest that a large majority of the public are aware of the fact
that these costs do get passed on to consuners (Canbridge Reports, 1978:167).
Finally, the inproved situations we propose, fishable and swi nmable water,

do not appear to be so far fromthe initial position (boatable water nationally)

to cause problens nor to deviate dramatically fromthe person's previous ex-

perience and preferences. Mst people will have had first hand contact with

freshwater of those quality Ievels.

However, when we ask people to put a dollar value on water quality

levels we are asking themto do something that is not part of their norma

~In the case of going from boatable to non-boatable the respondents were
buying the continuance of the status quo. See the nore detailed discussion of
property rij ghts in Chapter 1 where we specify the types of consunmer surplus
measures we enploy in this study.

Canbri dge Reports in a report for the Shell O Conpany asked a nationa
sanpl e: "When the government inposes new health or safety standards on an
i ndustry which single group do you think usually pays the cost of inplenenting
those standards: the industry out of its profits, workers in the industry
through |ower wages, consumers through higher prices or the governnent using

tax nmoney? Sixty-two percent said consumers through higher prices (Canbridﬁf
Reports ° 1978:167) and 12 percent "the governnent using tax noney." Oly ™%
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behavi oral repertoire; both the valuing and the contenplation of nationa

water quality are novel experiences for nost people, By way of contrast,

t hose WIP studi es which ask people to place a value on certain characteristics
of a particular recreational site in terns of an entrance fee ask people

to performa nmuch |less novel act since people are familiar with entrance

fees and regul arly make deci sions about whether or not they are worth the
price. Does this nean that such a study is necessarily nore valid than

ours? W think not, because faniliarity may present problens of its own.

When respondents are asked to express WP armounts by the entrance fee

vehicle (e.g. Thayer, forthcom ng) the anount they give may represent not what
they personally consider the benefit to be worth but what they consider

to be a "fair" entrance fee based on their experience with entrance fees, Thus,
novel ty as such need not be an inpedinment. Wat matters nost is whether
respondents are made sufficiently faniliar with the new situation in the

interview

Where context correspondence is present we wll expect two outcomes. The
first is a greater incidence of item nonresponse for the WIP itenms. More people
will be unable to find the situation neaningful enough to offer WIP anounts
or in protest they will bid $0. WP surveys test for context correspondence by
exam ning (and reporting) the rates of these responses. As noted earlier
we had | arge nunbers of people who failed to give anounts or who gave $0
amounts. In our discussion of this problem bel ow, under item nonresponse

bias, we conclude that it is probably caused by problens other than

context corr espondence.
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Secondly, if the situation which respondents are valuing is too renoved fromthe
experience or interests, their answers to the WIP questions will be nobre whinsica
t han purposeful and should vary randomy. Conversely, if the task is neaningful
to the respondent, his or her answers will be constrained by the factors

whi ch influence decisions about such expenditures in everyday life: income
variability.
and val ue. The context correspondence problemin this instance is increased/

An appropriate test for randommess of responses is the size of R2 in a regression
A
iwv

of WIP anount on theoretically-based constraints (in our case: recreationa

use of freshwater, concern about water pollution, incone, etc.). W

report the results of our predictive test in Chapter 5. Qur findings in

this respect are very reassuring

| NSTRUVENT Bl ASES

The willingness to pay literature has identified four instrunent
characteristics which are potential sources of bias, These are the paynent
vehicle, information, order and starting- point biases. A nunber of studies
have varied these dinensions systematically in an effort to see whether
or not a particular instrunent bias is present. Qur effort in this
regard was limted to the nobst innovative aspect of our instrument; the
use of the payment card to elicit the respondents WP amount. The results
of this experiment are discussed in detail under starting point bias. The
instrunent was designed to mninize the effect of each of the other
potential biases.

Starting Point Bias

In Chapter 3 we discuss why we believe starting point bias is a

serious problem for bidding gane studies which use paynment vehicles other

10For an excellent exanple, see Brookshire, et al., 1980



4- 34

than admission fees to neasure people's willingness to pay for public
goods. W devel oped the anchored paynent card as a substitute for the
opening bid on the assunption that presentation of a large nenu of potentia
bids would mnimze any tendency on the respondent's part to acqui escece
to the interviewer's suggested bid. There is the possibility of course,
that the paynment card itself might bias the WIP ambunts. To examine this possibility
we nmani pul ated the two aspects of our payment cards which seened to present
the greatest possibility of influencing respondent WIP ambunts and tested
several different versions of the paynent card on conparabl e sub-sanpl es.
These variations and the rationale behind themare as foll ows:
1.  The paynent card is anchored with estimtes for non-environnenta
goods. W varied the number of goods presented fromfour in
versions A and Cto five in Version B.llThe extra good in Version B
was police and fire protection, The anount which we estimated
househol ds spent on this good ($98, $125, $312 and $626 for the
four incone IeveI;%) was such that it placed police and fire

protection on the paynent card at a place where we guessed people

m ght value water quality. Except for the addition of the fifth

11
In this discussion we will only consider versions A, B, C of our
instrument. Version D was significantly different and our findings for
this version wll be described elsewhere. See Chapter 3 for a description
of the research instrunent and Appendix | for the conplete wording of
all the questions

1 .
%ee Appendix |11 for the procedures used to derive the public good
expenditures and Appendix | for all the paynent cards used in the study.
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public good, the paynent cards for Version B are identical

to those for Version A, |If the number or placenment of the
anchors affects the starting point we would expect the nean
WP amounts for B to differ fromthe amounts for the other

ver si ons.

2. In order to see whether people keyed their water benefit anounts
to the amounts shown on their card for the other public goods,
Version C displayed the same four public goods as Version A
but each anount was increased by 25 percent. If the dollar
| evel of the anchor or benchmark goods deternines the WP
anounts for water quality we woul d expect higher nean anounts
for Version C than for Version A

Table 4.4 summarizes the sanple design for our tests of starting point bias.

We used t tests to test for the hypotheses:

Test | H: A=2¢C
a
H: AALC
1

Test 11 H: A=B=¢C
Q

Hl: A#B, A#C, B#C

VWere A, B, Crefers to versions A B, C
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STUDY DESI GN FOR EPA WATER PCLLUTI ON BENEFI TS STUDY

AND NUMBER OF CASES (I N PARENTHESI S)

\er si ons

Scale cards with the
estimated |evels of
paynent for space,

hi ghways, public
education and defense
for each of the four
i ncone categories.

(431)*

Fam |y Income Levels

$9,999 or |ess

(117)

11 $10,000 to 14,999
(58)

11 $15,000 to 24,999
(112)

|V $25, 000 and above or
not sure/refused

(92)
Scale cards with Same as A
correct paynent |evels
for the four public I (170)
goods used for A plus I (66)
police and fire Y (98)
|V (62)
(380)
Scal e cards with sane Sane as A
four public goods used
for A but the payment | (116)
levels listed are 25% I (58)
hi gher than those used I1] (126)
for Version A |V (74)
(410)
Same as A plus the Sane as A
estimted amunt for
wat er pol lution control I (82)
Il (78)
(355) 11 (103)
|V (70)
"The total

of cases ascribed to each income |evel
some respondents.

of inconme data for

Water Quality Levels

Ampount

D

C

willing to pay for:
Okay for boating (2.5
on 10 step |adder)

Gane fish |ike bass can
live init (5.0)

Safe for swimring (7.0)

Same as A

Sane as A

Asked whether willing to
pay the specific anount
for level C

If not willing to pay, asked
how much willing to keep
level at D

If willing to pay for C
asked how much willing to
pay for B

nunber of cases for each version exceeds the sum of the nunber
for that version owing to the absence
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The results of these tests for each income by water quality |eve
category are given in Table 4.5. O the 24 paired conparisons only two
are significantly different fromzero (less than the nunber positive
findings one would expect by chance at the .05 level) and both
are in the opposite direction to that predicted if starting point bias
is present. W conclude that for | and Il, the null hypothesis

is supported: there is no evidence of starting point bias

A second test of starting point bias was conducted using regression
analysis. W made dummy variables for each of the three versions. W
then estimated two sets of equations for pairs of versions. The first used
one of the dummy variables as the sole predictor variable, the second
is identical to the first except that we added the set of predictor variables
whi ch are the best predictors of the WP amounts. If H_ in Test Il is incorrect,
the dummy variables for the versions should enter the equations significantly
(as neasured by the t values). Table 4.6 presents the results of these
estimati ons. None of the version dummy variables are significant, confirmng
our finding above that our instrument does not suffer fromstarting point
bi as.

On the basis of these findings, which not only show no version effect
but also reveal an inpressive stability across the versions in the nulti-
variate estimations, we conbine the three versions into one data set for

all further analysis.
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Table 4.5 t TESTS OF MEANS! FOR PATRED COVPARI SONS BETWEEN

VERSI ONS A, B, C BY | NCOVE AND

LEVEL OF WATER QUALI TY

Level of Water Quality

Boat abl e Fi shabl e Swi nmabl e
| ncone Leve

Low 1 AB AC BC AB AC BC AS AC BC
2 AB AC BC AB AC* BC AB AC BC
3 AB AC BC AB AC BC AB AC BC
Hi gh 4 AB AC BC AB AC BC AB AC BC

1-Two tailed test, variances between sanples were conpared and then the
t test was conputed on pooled or separate variables as appropriate.

The one tailed t-test was insignificant for every pair of A and C
for test | since the two significant pairs of Aand C(* in the table)
under the two tailed t tests are in the opposite direction fromthat
predi cted by H_l of test |

*Difference between the means is significantly different fromO0 at
the 5% | evel



Table 4.6

Level

VERA
VERB
VERC

for fishable water

TEST FOR STARTI NG PO NT BI AS

C Amunt willing to pay annually

in dollars

Dunmry variable for Version A

Dunmry variable for Version B

Dunmry variable for Version C

| NCOVER Househol d inconme in dollars

in 10 categories

Regr essi ons on Level
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Vari abl es

EDUC
AGECAT
ENVI NDEX
USERD
CNPQLD

Education in 7 categories

Age in 11 categories

| ndex of environnmenta

attitudes*

Dummy variable for water use

Dummy variable for concern over
wat er pol lution

C for Versions A, B, C as Noted:

A &B A&C B&C
| nt er cept 179. 44 190. 6 190. 6 I nt er cept
(10.7) (10.8) (11.5)
VERA 32.4 21. 4 | NCOVER
(1.4) (.9)
VERB 11.1 EDUC
(-.5)
N 515 500 481 AGECAT
RZ .003 .002 '821
F :
L9 19 ENVI NDEX
USERD
CNPOLD
t values are given in parenthesis VERA
VERB
N
R2
F

*Conposed of 7 itens ranging fromattitudes towards the environmenta

the inportance of environnental problenms in the respondents hierarchy of issues.

472

A&C B&C
8.2 -21.4
(-.15) (-.44)

. 0069 .0073
(8.4) (9.3)
13.9 15.1
(1.4) (1.78)
-8.7 -8.4

(-2.3) (-2.5)
29. 8 30. 9
(4.3) (5.2)
40. 9 27.46
(1.74) (1.3)
48.3 64.8
(2.1) (3.2)
12.22
(.58)

12,7
(-.67)

467 451

.29 .34

27.3 32. 4

nmovenent to
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Paynent Vehicle Bias

In Chapter 3 we describe why we chose annual househol d

paynent in higher prices and taxes for our payment vehicle. There we
argue: 1) that our vehicle realistically accords with the actual form of
paynent for water quality and 2) that it is famliar to respondents yet

| acks the drawbacks posed by sone famliar vehicles such as entrance fees
which may limt WP responses to an accustomed payment range rather

than to a true WIP amount. A further criteria for payment vehicles inposed
by econom ¢ theory is that they should offer respondents the w dest possible
latitude of potential substitution across current comodities (Schulze,

et al., 1980:12). W believe our vehicle conbines believability with the
wi dest latitude for substitution, two characteristics which often nust be
traded off in WIP surveys (Brookshire, et al., 1979:23-4). In the ad-

mnistration of the survey we encountered no problens with the vehicle.

If the vehicle suffers fromany bias it is likely to be downward owing to

the current national concern over taxes and prices.

Informati on Bi as

Information bias occurs when the wording of the instrument affects the
values elicited in ways unintended by the researcher. The result is the
i ntroduction of contingencies other than those contained in the formal
hypothetical situation. Because the opportunities for information bias
in questions are legion, the evaluation of a WP study nust
include a review of the wording of the entire instrument and an exam nation

of the quesiton. In Chapter 3 we introduce and describe the questions we
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used in this study. Needless to say, we attenpted to word the instrunent
in such a way that by spelling out the tradeoffs, the cost, the fact that
they are already paying for public goods, etc. the respondents were presented
with a credible hypothetical market for water value. W endeavored to word
the instrument in as neutral a manner as possible so that neither the
costs nor the benefits of water quality were enphasized at the expense of
the other. Readers can judge the success of our efforts for thensel ves
by consulting Appendix | which contains the entire instrument in the form
it was given to the interviewers
Order_Bias

Order bias is closely related to information bias. Sone information
may influence people's responses in an unwel cone manner sinply because of
its location in the questionnaire. The little research that has been done
on order effects suggests that this is not an inportant source of bias
in surveys (Alwin, 1977:141), but good survey practice dictates that sensi-
tive or potentially biasing itens should be |ocated later in a questionnaire,
otherwi se the sensitive itens mght |ead respondents to prematurely
termnate the interview and the biasing itenms mght affect the answers to
questions which are sensitive to that type of bias. In WP surveys it is
inportant to avoid preceding the WIP items with questions which enphasize
the benefits of the good being val ued at the expense of the cost or vice
versa. Rowe, et al. (1979:6) specifically cite the possible influences of

early environmental attitude questions in this regard.
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The RFF water benefits was preceded by a half hour (or nore) interview
on environnmental and energy issues. The questionnaire for this study is
contained-in Appendix IV. Wat bias, if any mght result fromthe
respondent being subjected to a searching interview about environmenta
protection, environmental values, risk, energy source preferences, and
government action on these matters? Yore particularly, mght these
questions stinulate a greater value for environnental quality than would
ot herwi se have been the case and bias the WIP ampbunt upwards? W think
this is unlikely for the follow ng reasons:

1. The earlier questions were realistic and bal anced because they
measured environmental values in the context of the tradeoffs
associated with obtaining better environmental quality. They
a) forced people to rank order environmental goals wth other
goals (. 1-10), b) elicited people's views about econom ¢ and
energy problens (Qs. 1lla, b, f; 2la, f; 26; 40-46) and
c) used questions whenever possible which described the tradeoffs
entailed in mnimzing risk or protecting the environment
(e.g., Q. 31, 34-36, 39, 53c).

2. A contributing factor to the realismof the RFF environmenta
survey is the unique historical context of the survey. Mst
of the interviewing occurred in late January and early February
1980, a time when the Iranian hostage crisis and the Russian
i nvasi on of Afghanistan were dominating the news. These concerns,

added to the great concern expressed by our respondents about
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inflation and higher prices, suggest the historical context did
not bias the respondents towards taking an environmental |y
oriented position. [If anything, the opposite is likely to be
the case.

3. It is possible to conpare the degree of environnental support
reveal ed in the RFF questionnaire with the findings of a commercia
phone survey (Opinion Research Corporation, 1980) which took
place two months after nost of the RFF interview ng and which
repeated several key questions word for word. The comercia
survey found even stronger support for environmental values than
did the RFF survey. This suggests that the format of the RFF
survey did not bias people towards view ng the environnent with
special favor, but rather it seens to have |ed people to eval uate
the issues with greater realism

In our judgnent the earlier environnmental/energy questions add to

the validity of the WIP study by requiring the respondents to consider a

wi de range of environmental issues and their tradeoffs prior to evaluating

the worth of water quality. It is possible, however, that the | ength of

the first portion of the survey may have induced respondent and interviewer
fatigue. If we had used the bidding game format fatigue, if present, night
have biased the WIP results upwards by tenpting respondents to acqui esce

to the starting point nore often than woul d otherw se have been the case.

(or downwards by making their willingness to pay bid lower). Since the paynent
card technique nminimzes starting point bias, we have no reason to believe that
fatigue biased our results upwards in this manner. On the contrary, fatigue
may be a cause of the |arge nunber of zero anounts and no answers which

we experienced.
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SAMPLI NG BI ASES

There is a set of potential biases associated with the nethodol ogy
of survey research which have received | ess enphasis in the WIP literature
than they should. An instrunent may be entirely free from general and
i nstrunent biases, but if it suffers from serious sanple and non-response
problens its findings cannot be generalized reliably to a | arger popul ation of

any kind and should not be used to estimate aggregate benefits. In the past some

WP studi es have made such aggregate benefit estinmates on the basis of
seriously flawed sanples or, worse, W thout even reporting the information
necesary to assess whether nethod biases are present or not.
Sanpl e Bias

Scientific sanpling is a process by which el enents of a popul ation
are chosen in such a way that information about those el enents can be
generalized within known error ranges to the population fromwhich the elenents are
drawn. Methods of sanpling are well grounded in statistical and probability
theory. There are nunerous sanpling techniques but the
di stingui shing characteristics of a properly designed sanple are that al
the units in the target popul ation have a known, nonzero chance of being
included in the sanple, and the sanple design is described in sufficH%nt

detail to permit reasonably accurate cal cul ation of sanpling errors.

Sanpling bias occurs when sanples are not properly designed or reported.

Lpor a presentation of sanpling theory and design for the non-technica
reader see Wllians (1978). For a discussion of sanpling for surveys see
Babbi e (1973:73-130) and, especially Sudman's excel |l ent book, Applied Sanpling
(1976).
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The sanpling method used for the RFF survey is a probability sanple,
the nmore rigorous of the two sanpling nethods regularly used by comercia
survey research firns (the other being the nodified probability sanple).

A description of the sanmple, which was designed by the Roper Organization
is presented in Appendix V. It ensures that all noninstitutionalized
persons, 18 years of age or older, who live in the |ower 48 states have
a known probability of being interviewed.

There are many considerations which enter into the decision about how
many people to interview for a study, but the basic tradeoff is between
cost and accuracy, Presunming that the respondents are selected according
to sanpling theory, the smaller the size of a set of respondents (which
may range fromthe entire sanple to a sub-sanple of special interest
to the anal yst such as environmental activists), the larger the sanpling
error. For a sinple random sanple, the error range at the .05 level of
confidence is 3 percent for 1,067 respondents and 7 percent for 196
(Backstrom and Hursh, 1963:33). For a sanple of 50, the Opinion Research
Corporation estimates a 14% sanpling error. Thus, if 25 percent of a sanple
of 50 say they went boating at |east once in the past two years, the true
value will lie between 11 and 39 percent, 95 percent of the time. Qoviously,
if these 50 people were not chosen by proper sanpling techniques the
error range i s unknown,and it is inpossible to say anything about what
percent of any larger population (such as the people who live in the
area where the interviewng took place) went boating in the last two years.

: 14 .
For this reason, a true sanple of 1500 people allows Gallup to predict

14
V& use "true" here to refer to a probability based sanple,



a national electicn with great accuracy whereas a non-true sample of

100,000 is worthless for this purpose as the Literarv Guild Magazine

learned to its chagrin when it predicted Landon over Franklin Roosevelt.

The RFF survey results are based on a total sample size of 1376, Much

of the analysis in this report is based on versions A, B, and C for (N=1221) for wt
we have approximately 700 valid answers to our WIP questions.

Response Rate

The results of a sample survey can be biased if a 'significant' number of
people selected to be part of the sample refuse to be interviewed or are
unavailable to the interviewer because of travel, sickness or work at the
time the interviewer calls. When this occurs, bias is introduced because
those not interviewed are likely to differ from those who were interviewed
in systematic ways. For example, they may be more
or less envirommentally oriented. The question of what constitutes a
significant number does not have a simple answer owing to variations in
sampling design (some call for substitutions on a prespecified basis where
the person sampled is not available at the time of the interview), in
interview method (rates differ for the telephone, mail and personal interview
techniques) and in the method of calculating the response rate (since
non-responses can be due to outright refusals, to not being at home, to
terminating the interview before it is completed, etc. the way of calculating
the rate varies ac:cording to what is defined as a non-response) (Dillman,

1978: 49- 52) .
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Wien there are no established criteria for determning the quality
of the response rate, as is the case for nost surveys which are not
conducted by professional survey research organizations, researchers should

provide sufficient information to enable the reader to evaluate the sanpling

15 . o
i npl enent ati on. In our case, we used a professional organization and well

establ i shed sanpling procedures. The response rate for our survey is

73 percent, conputed upon the nunber of interviews conpleted in households
containing people eligible for an interview Those not interviewed included
peopl e who refused and those who were not at home even after the interviewers
made up to three call backs to reach the person in the househol d designated
to be interviewed by the sanpling plan. This response rate is well

within current national sanple survey practice using this nethodology?

A conparison between the RFF sanple and census data for age, education,

I nconme, sex, race and region shows the RFF sanple to be a close approxi mation
of the nation on all but education and those with the highest incone (Table
4.7). Those with a Iess than high school education and the highest incone
are somewhat under represented , a common occurrence in sanple surveys

as these people are anmong those nost likely to unavailable (the rich

travel or are less accessible; those with |ow educations are disproportionately

15
The Colorado State researchers, for exanple, describe their
sanples in admrable detail (Walsh, et al., 1978:19-23) and include a
tabl e which inforns the reader that of 600 people originally selected
for interview, 48 letters were returned, 231 could not be contacted
by phone, 119 refused to be interviewed when contacted and 202 were
I ntervi ewed.

6 Although it is inpossible to make a direct conparison, our 73 percent
may be conpared to the 37%rate achieved by the Col orado State researchers
(excluding the returned letters, but including in the base those the inter-
viewers could not reach and those who refused?.



Table 4.7

Mg

18 - 24
25 - 34
35 - 44
45 - 54
55 - 64
65 +

Elyeation

Less than

H gh schoo
H gh School
some col |l ege
col | ege

neome

Under $9, 999

$10 - 14,999
15 - 24,999
25 +

ref used

DI STRI BUTI NG OF RESOURCES FOR THE FUTURE SURVEY

RFF

16%
26
15
14
15
15
100

(age 18+)

25
38
20
17
100

25
16
28
22
10
1.01

ON KEY DEMOGRAPHI C VARI ABLES

Census

18%

22
16
15
13
.6
100

(age 25+)

32

37

1.5
_16
100

24
17
31
28

100

.
S

Mal e
Femal e

Race

Bl ack
Wi te

Regéqﬁ

New Engl and

Md Atlantic

East North Central
West North Centra
South Atlantic

East South Central
West South Central
Mount ai n

Pacific

“current Popul ation Reports (Population characteristics: Profile or

Series P-20, No. 350, U 'S. Departnent of Conmerce,

RFF

47%
53
100

12
87
99

the United States:
Bureau of the Census, May 1980.

Census

48. 1%

51. 3
100.0

12
88
100

17
19

16

10

14
101

1979)

g~

BY-
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among the very old). Qher factors may play a role here too, The 10 percent
who refused to reveal their incones nmay be disproportionately well off.
The census data are not fromthe 1980 census (which was unavail abl e when the

tabl e was constructed) which presumably will show a hi gher percent of people
wi th college educations than the earlier census estinates.

| NTERVI EW BI ASES

tem Nonresponse Bias

Respondents invariably fail to answer at |east one question in an interview.
This presents a probl em when the anal yst wishes to generalize froma sanple

to a population. [temnonresponse bias is the distortion in the estimte

of the popul ation characteristics for a variable caused by people failing
to answer a question.

As noted earlier, this type of bias is the one which presented the
greatest problemin this study. Considering only those who answered
versions A, B, C (as has been our practice), 38 percent failed to
answer for our WP questions and 16 percent gave a $0 anount. Strictly
speaking, the zero anounts are responses and we treated them as such,
but they bear further analysis, Since other studies have found that a
portion of the zero bids represent protest bids and not true zero
valuations, it is appropriate to treat them here under the item nonresponse
bias rubric.

Let us consider those who failed to give any amobunt first, In nationa

surveys it is common for the don't knows to range from5-10 percent for
relatively demanding questions. This was the case with the questions which

I medi ately preceded the WIP items in our questionnaire.
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It asked respondents for their water quality preference and received an

11 percent nonresponse rate. |In conparison, the 38 percent for the WP

itens is obviously high. The three nost likely explanations for this are:

general difficulty of WIP questions; 2) The peculiar difficulty of our
questions; 3) The interviewing situation for our study. W wll discuss
each in turn before concluding that a conbination of the first and | ast
of these factors is the nost likely explanation for our high nonresponse

rate.

WP surveys are very denandi ng of respondents and it should not be
surprising if, for conparable sanples, they experience higher item non-

response rates that surveys using nore common types of question. The WP

i nstrunent asks the respondent to attend to a description of the hypothetica

mar ket which is necessarily detailed. It requires the respondent to val ue

in dollars an amenity the respondent does not customarily view in that

manner. This is an intellectually demanding task and requires a notivationa

comm tnent which may be | acking for people for whomthe public

good being valued is not particularly salient. W reviewed 13 WP studies

1) The

to conpare their item nonresponse rates on their WP questions, Unfortunately,

I ess than half of these studies provide enough information about item

nonresponse to enable us to include themin the conparison. For the six

which did, the rates ranged from1 percent for Robert Davis' pioneering study

of visits to the Maine woods (Knetsch and Davis, 1966) to 32 percent

for a sales tax vehicle used to study the value of air visibility in the
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Four Corner's area (Randall, et al., 1974). In between were item non-
response rates of 2 percent (elk |icenses, Brookshire, et al., 1980),
8 percent (danage fromsurface mning, Randall, et al., 1978), 11 percent,
(air visibility, Brookshire, et al., 1980).17
14 percent (sales tax, Walsh, et al., 1978), 20 percent (utility bill
Brookshire, et al., 1980), and 21 percent (electric bill, Randall, et al., 1974).
These data suggest the followi ng conclusions: 1) on the average, WP
studies tend to have sonewhat higher item nonresponse rates than regul ar
survey questions and yet 2) under certain conditions these rates are very
low. In Davis' case, he personally conducted all his interviews in the
Mai ne woods and reports very high rapport with his respondents. The elk
license paynent vehicle of Brookshire, et al. (1980) is specifically and
traditionally tied to the good being valued. Because entrance fee vehicles
have the same characteristics, we would al so expect themto have |low item
nonresponse rates. Studies |ike ours which use bidding vehicles that are
less specific or traditionally tied to the good may expect higher item
nonr esponse rates.
The second hypot hesi zed cause of item nonresponse is our question
wording. Wile we have identified mnor changes which will nake the

questions clearer and more interesting to the respondents we are not aware

of serious problems in this area. In our pretest with a specially trained

interviewer only two people of 38 failed to give WIP anounts.

Neither of the last two studies specifically report item non-
response rates. W infer these values from Randall, et al.'s, "unusable"

survey figure and Brookshire, et al.'s "deletions® for reasons not explai ned
(presumably because the respondents gave no amount.



4-52

The interview situation is another matter. W believe this is a mgjor
contributor to the high item nonresponse for several reasons, First, as
noted earlier, we were able to obtain a national sanple at |ow cost because
we were able to add the benefits questionnaire to an existing survey,

Because of this, as mentioned previously, the WP instrunent was admi nistered
after the respondents (and the interviewer) had already spent at least a
hal f hour on the environment/energy survey. For certain categories of
peopl e, especially the aged and those with low | evels of education, the
preceeding i nterview probably took |onger than a half hour with cor-
respondingly greater fatigue effects. Second, because our budget was
limted, (and our purposes experimental) we did not provide the interviewers
with the kind of detailed instructions which we would provide for a ful
scal e benefit estimation study. These instructions would include procedures
for handling various types of respondent: queries and instructions for
encouragi ng reluctant players to give WIP anbunts. Third, the sane budget
constraints restricted the length of our WIP instrument. The addition

of several followip questions in the instrunent itself which would probe
non-responses (and zero amounts) would enable us to identify respondents

who woul d give us WIP amounts after further explanations.

To summarize, the nost |ikely explanation for our high item non-
response rate is a conbination of the inherent difficulty of WIP questi ons,
and the limtations of our interview situation. Appropriate changes in
the latter, combined with a fine tuning of the questions, should reduce

the item nonresponse rate to a tolerable |level, Because of the inherent
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difficulty of these types of questions, it will be very difficult to
bring item nonresponse rates from 10-15 percent for WP surveys
of the general public. Rates of this level should not unduly bias the
final estimates if weighting procedures are used to conpensate for the
nonrespondents. W discuss these matters further in Chapter 6.

How wi [ | our item nonresponse rate of 39 percent bias these data?
Put another way, this question becomes: Wat kinds of people failed to
respond to our WP questions? W estimated a |ogit regression equation
for a conbination of background variables and key attitude items which
Is presented in Table 4.8. Definitions for these variables are given on
Tabl e 4.6, page 4-39 The dependent variable is a durmy with the non-
respondents set at 1 and all those who gave WIP anmounts greater than zero
for fishable water at 0. (Thus we drop those who gave zero amounts from
the followng analysis). The overall predictive accuracy coefficient of
.27 indicates a noderate fit. QO der people, blacks and those who are
uncertain about the nation's water quality goals (0.81 SPRECHLD) were especially
likely (p. = .00L> and those respondents |ow in income and education were
very likely (p. = .0l> to be anmobng the nonrespondents. The respondent's sex
and use of water for recreation were also significantly related to the dependent
variable. This profile is consistent with the hypothesis that people for
whomthe issue is |ess salient (SPRECHLD, RACED) and/or for whom the WP
instrument is difficult to answer( AGECAT, EDUC, SPRECHLD) are nore likely
to be anmong the nonrespondents to the WIP items. It is noteworthy that

environmental and water quality attitudes (ENVINDEX, CNPOLD) are not

significant in this equation.
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Table 4.8
LOGIT* REGRESSI ONS RELATI NG BACKGROUND AND
ATTI TUDI NAL VARI ABLES TO CERTAIN TYPES OF
W LLI NGNESS TO PAY RESPONSES FOR FI SHABLE WATER?

Dependent vari abl e; Dependent vari abl e;
| ndependent 1 = zero wtp anount; 1 = 'don't know how much
Vari abl es 0 = WP anount greater willing to pay

than zero 0 = WIP anmount greater than zero

[ ntercept 2.3%%* 2. gkt
| NCOVER -.0002* -~ 000027
EDUC - 427 x* . D3«
AGECAT L L4x* 09 **
RACED -, 95** -1.38%%*
SEXD -.10 . 39*
USERD -1 11%** - 44*
ENVI NDEX - A4xr -. 08
CNPOLD -.23 -.15
SPRECHLD> -, 96** -1.68**x
N 695 783
Li kel i hood ratio index .31 .18
®Z i ndex (D) .25 .19
Percent correctly predicted

zero anounts 84% don't know T1%

ot her anounts 86 ot her amounts 78
Predictive accuracy
coefficient AT .27

*p<.05/ ** p<l| .01/ *** p< . 001

YMaximum 1ikelihood estimates are conput ed by the Newton-Raphson net hod.

(SAS Institute, 1980).

ZFor Versions A, B, and C conbi ned.

3

0

Dummy variable where 1 = nation should plan to achi eve nationw de water

quality of fishable or better within the next five years (Q 81); = all other

responses of which "not sure" conprises two-thirds and preference for nationw de
water quality lower than fishable conprises one-twelfth.
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From what we know about the willingness to pay for water quality
of other respondents, the bias given our estimtes by the high item non-
response rate is upwards. The older, less educated and |ower incone
peopl e who expressed WIP anounts gave | ower amounts, other things being
equal, than their peers, and we would expect the addition of a significant
number of the nonrespondents to those giving WIP amounts to | ower the mean
WP value for water quality.

Turning now to the zero anounts, sixteen percent of our sanple gave
WP amounts of $0 for fishable water. It is very difficult to conpare
this with the experience of other WIP studies since only four of the 13
studies reviewed report the total percent of $0 bids. For these studies
the zero amounts varied as follows: 1 percent, Mine Wods (Knetsch
and Davis, 1966); 2 percent for sales tax vehicle and 26 percent for
utility bill option, water quality in the South Platte River Basin
(Wal sh, et al., 1978); 6 percent for non-reservation residents, air
pol lution visibility in Four Corner's area (Randall, et al., 1974); and
7-32 percent, depending on WIP version, decreased risk from nuclear plant
accidents (Milligan, 1978). CQur level of zero anpbunts is sonewhere
in the mddle of this distribution, but we do not regard this |evel of
zero amounts as acceptable, especially since we already have a high non-

response rate for the WP questions
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The factors discussed above for nonresponse are also the likely
cause of the zero amounts. Question wording probably played a much
larger role in stimulating the zero responses, however. Endeavoring
to legitimate |ow values for respondents who m ght have been hesitant
to express their "true" feelings about water quality, we ended the first
WIP question in the series by saying: "If it is not worth anything to you,
pl ease do not hesitate to say so." In retrospect we believe this was
too strong a statenment which unnecesarily pronoted zero responses by
sone who probably have valued water at greater than zero but who were
reluctant to undertake the nental effort necessary to arrive at that val ue.

W will substitute another type of encouragenent to respondents to give

their true value in any future use of our instrunent.

V& estimated a logit regression for

a dunmy variable with zero WIP set at 1 and those who gave anounts greater

than zero at 0. This regression is also reported in Table 4.7. This

estimation has superior predictive power to the parallel one for

nonrespondents (predictive accuracy coefficient of .47). Conparing the

two equations we find recreational use and environmentalismplay a

greater role in predicting the zero bidders, who tend to use water |ess

and are weaker in their support for environmentalism  These findings are consiste
with the hypothesis that zero bids do represent low (if not zero) value

for water quality. However, the inportance of age, also significant

in the equation at the .001 |level, and the role of race and education (.01),
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parallel their place in the nonresponse equation and suggests that zero
bids may also be partially due to people protesting the WIP format or
expressing an unw | | ingness to answer the question.

The bias introduced by the |arge nunber of zero bidders is to make
our estimates |ower than they would be if we had fewer zero bidders.
Fromthe findings of other WIP studi es which have asked their zero
bi dders why they bid zero (Rowe, et al., 1979a; Thayer forthcom ng
Brookshire, et al., 1980; Brookshire, et al., 1976) it seens very likely
that sone of our zero bidders are probably protesting the instrunent
rather than really valuing water quality at $0. An indetermnate
number of the remaining zero bidders, while not protesting, neverthel ess
probably value water quality at |east somewhat higher than $0 and coul d

be induced to bid higher by the changes described above.

(continue)
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I nterview Procedure and Intervi ewer Biases

Two ot her interview nmethod biases renmain to be discussed. The
i nterview procedure-bias refers to bias introduced by the manner of conducting
the interview Interview ng takes place by either personal interview,
tel ephone or mail. The differences involved in choosing
bet ween these nethods including cost, return rate, ease of asking sensitive
questions, and ease of asking conplex questions. Although it is the nost
expensive nethod, the personal interview nethod is superior to the other
met hods on all dimensions (Dillman, 1978:74-76; on social desirability
see Bradburn and Sudman, 1979:8). The personal interview nethod is especially
preferable for WIP surveys because it permits the researcher to use visua
di spl ays such as our |adder and paynent cards and it is the nmpst successfu
of these nmethods when the questions are potentially tedious and boring

(Dillman, 1978:75). The only viable alternative would be the mail survey,

a nmethod used only twice in a WIP study to our know edge (Bi shop and Heberl ein,
1980; Fish and WIldlife Service, 1975) as the need to create the hypothetica

market in sufficient detail is too wordy for phone interviews.

Unlike the nmail surveys, personal interview surveys are open
to potential interviewer bhias. This type of bias consists of differentia
effects introduced by the individual interviewers. In a bidding gane,
for exanple, sone interviewers may be nore skillful in inducing respondents
to increase their bids above the starting point nore than others. If a
study uses relatively few interviewers who conduct 25 interviews or nore,

it is possible to test for interviewer effects by holding the respondents
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personal characteristics (such as income) constant and conparing the nean
WP amounts to see if they differ significantly. Because Roper used

100 interviewers scattered across the country to conduct our interviews,
the nunber of interviews per interviewer is too fewto conduct this type
of test. Wth that many interviewers we woul d expect individual inter-
viewer effects, if there are any, to average out. There is always the
possibility that the interviewer training may induce all the interviewers
in a project to obtain higher bids than interviewers trained by someone
else mght with the same questionnaire, but there is no easy way to test
for this other than to conduct el aborate nethodol ogical experinents.

One advantage of our paynent card technique is that it mnimzes the
potential interviewer effect on the WIP anount as conpared with the

bi ddi ng game net hod.



