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Use of Dichotomous

Methods to Value the Whooping Crane

Resource

J. M. Bowker and John R. Stoll

A dichotomous choice form of conti valuation is

Choice Nonmarket

ic surplus

choice models in contingent valuation.
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Market prices for endangered wildlife species
rarely exist. When prices do exist, they ar:':c not
likely to reflect accurately individual prefer-
ences. Both consumptive uses, such as hunt-
ing, fishing, and trapping (Boyle and Bishop
1985; Stoll and Johnson; Brookshire, Eu-
fI;nnks. and Randall) and more esoteric bene-
ts, such as viewing and existence values
must be considered. This article is addressed
to th?‘ valuation of whooping cranes (Grus
Americana), a prominent endangered species.
The purpose of this article is to present a
methodology for estimating nonconsumptive
benefits associatgd with the existence of an
endangered species. A dichotomous choice
form 'of contingent valuation is applied to
quantify individuals® economic surplus asso-
ciated with preservation of the whooping
crane resource. Specific issues and limitations
of the empirical approach are discussed, some
ot: which have been previously examined by
Bishop and Heberlein (1979) and Hanemann.
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d with preservation il
issues and limitations of the empiriz npproaco hoa‘;e“:i:cmnmsﬁx :fmth;asr -
study reveal that models with similar statistical fits can lead to very disparate measu:s of
:c;ll;omic value, regardless of whether the mean or median is chosen to estimate av
ingness to pay. Such results suggest caution is necessary when applying dichotom

ied to quantify individuals®

The present paper expands upon earli
work in several ways. First, in xditionI :;
discussing the above issues, a unique applica-
tion of the approach to an endangered species
is presented. Second, three model specifica-
tions are examined, two of which are consis-
tent with utility theory and one which is not
(Hanemann). Third, again following Hane-
mann, economic surplus is estimated at the
sample median as well as the mean. The dis-
:::i?qn olf the lastf two issues sheds light on

implications i

surplus.p ns for estimation of economic

‘I’hrpughou} the article, the suitability of al-
ternative estimation techniques for dichoto-
mous choice (or referendum style) data is ex-
amined. The methodological and empirical
results are relevant to a number of current is-
sues regarding model specification, choice of
binary response model, and choice of estimator
fqr equivalent surplus (Hanemann; Boyle and
Bishop 1984; Sellar, Chavas, and Stoll),

Whooping Crane Resource

The whooping crane is classified as -
8ered under the federal Endangered Si:i?:s
Program (Stoll and Johnson). Whooping
cranes have been close to extinction since
1941, when their numbers were estimated to
be fifteen .birds. In 1987, the entire population
of whooping cranes was believed to be about
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168 birds, of which 109 birds comprised the
only wild breeding flock in the world (Aransas
National Wildlife Refuge, personal communi-
cation, 22 May 1987), This flock migrates be-
tween Wood Buffalo National Park in Canada
and Aransas National wildlife Refuge in
Texas. Thirty-four additional birds are located
at Patuxent Wildlife Research Center in Mary-
land, the International Crane Foundation Re-
search Center in Wisconsin, and the San An-
tonio Zoo. An experimental sandhill .crane
foster parent flock of approximately’22-25
birds, which is dispersed and hard to count,
also migrates between [daho and New Mexico
(Aransas; Stoll and Johnson). .
Public interest in whooping cranes is evi-
denced in a number of ways. The U.S. Fish
and Wildlife Service maintains research and
breeding programs, a Whooping Crane Con-
servation Association has been founded, and a
$7.5 million trust fund has been established to
protect land along the cranes’ migratory path.
Additionally, of the 60,000 to 100,000 visitors
to the Aransas National Wildlife Refuge annu-
ally, most come during the whooping cranes’
wintering period (Stoll and Johnson).

Concepts of Value

To better understand valuation of nonmarket
resources such as endangered species, the var-
ious use and nonuse components of total value
for wildlife resources must be considered. A
number of economists have recently contrib-
uted to identifying and defining components of
total resource value (Boyle and Bishop 1985;
Bishop and Heberlein 1980; Randall and Stoll
1983; Bishop; Walsh, Loomis, and Gillman).
In the case of endangered species, nonuse val-
ues are likely to dominate the total value.
There is virtually no **consumptive use’ value
for whooping cranes. Individual values asso-
ciated with *'nonconsumptive use’* are proba-
bly higher than **nonuse values,’ but there are
many more nonusers than users. Conse-
quently, values of nonusers constitute the
major component of benefits derived from the
species. Such nonuse benefits fit the descrip-
tion of public goods.! Their omission would

+ Nonuse clearly fits the traditional description of a public good.
while nonconsumptive use more nearly approximates a congesti-
ble public good due to location-specific use and associated capac-
ity constraints.’
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understate total resource value and lead ‘1o

underprovision or less support for provision
than is socially warranted.

The Dichotomous Cholce Form of
Contingent Valuatlon

A number of nonmarket methods are available
to estimate the total value of whooping cranes.
These include the travel cost method (Gum
and Martin), simulated market method (Bish-
_op and Heberlein 1979, 1980; Bishop et al),
and contingenit valuation method (CVM) (Boyle
and Bishop 1984, 1985; Sellar, Stoll, -and
Chavas). Many researchers have applied and
compared nonmarket valuation methods ifor
different goods (Bishop and Heberlein 1979,
1980; Sellar, Stoll, and Chavas; Boyle" and
Bishop 1984; Stoll, Smathers, and Shulstad).
Cummings, Brookshire, and Schulze have
summarized this literature.
A CVM approach was chosen to estimate
values for the whooping crane resource. While
some have cast doubts on the efficacy of using
CVM to elicit economic values (Rolston; Sam-
ples, Gowen, and Dixon), the travel cost.and
simulated market methods are inappropiiate
when nonuse values are important. At pres-
ent, there is no consensus about the preférred
form of contingent valuation for valuing en-
dangered wildlife species. In this study, a
closed-end dichotomous choice approach is
selected. o
The use of dichotomous choice (DC) tech-
niques for CVM involves creation of hypathet-
ical environments which include an artificial
market mechanism. For the whooping ¢rane
study, subjects were informed that a -policy :
change could lead to cessation of public.furid-
ing necessary to support the continued; exis-
tence of the whooping crane species (see ap-
pendix). They were then asked to accépt or
reject an offer to contribute annually to atrust
fund that would be used to ensure the con-
tinued existence of the species. Each subject
responded to one offer which was randomly
selected from a preselected range. The resilts
of the responses from all subjects were ‘Subse-
quently analyzed using appropriate binary re-
sponse statistical models to determine the ex-
pected value which respondents place on the
resource.
The dichotomous choice approach has been
used by other researchers (Boyle and Bishop
1984. 1985: Sellar, Stoll, and Chavas) since
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first being adapted to nonmarket valuation is-
sues by Bishop and Heberlein (1979, 1980). It
is simple to administer because no interviewer
is required. Respondents are not faced with
intricate bidding schemes; moreover, re-
spondents do not have to contemplate exact
values for resources for which payment is not
customary. They simply respond *‘yes™ or
*‘no"" to a single dollar offer. Additionally, the
dichotomous choice approach allows for anal-
ysis which is consistent with utility theory
(Hanemann).

The DC approach also has weaknesses.
Qualitative responses mean that less informa-
tion is elicited from each respondent than may
be possible. More sophisticated estimation
techniques are necessary to analyze the qual-
itative responses. Appropriate ranges of value
(to set question offer levels) for the good in
question must also be predetermined. Finally,
as with other forms of contingent valuation,
various forms of theoretical bias occur (Cum-
mings, Brookshire, and Schulze; Hoehn and
Kreiger). In the DC case, strategic bias and
self-selection bias could influence the re-
sponse, but interviewer bias and starting point
bias common to iterative bidding are elimi-
nated.

Model Development

Hanemann has provided the theoretical model
from which Hicksian compensating and equiv-
alent surplus measures are obtained from
dichotomous choice, discrete response data.
In this case Hanemann's model is followed in
a willingness-to-pay framework to obtain a
measure of individual equivalent surplus. In-
dividual respondents are assumed to know
their utility functions which have as arguments
income (#4), a state of nature with or without
whooping cranes (W), and a socioeconomic
conditioning factor (S), Other arguments such
as prices, which do not change, are sup-
pressed for simplicity. Since there are unob-
servable random components to an individ-
ual's utility function, utility is treated as a
random variable with a parametric probability
distribution having mean V(W, M; ), and
stochastic component e,,, which is an inde-
pendent and identically distributed random
variable with zero mean.

When the individual is confronted with the
loss of whooping cranes (W = 0) and an
amount A which he could contribute to a
preservation trust to ensure the species' con-
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tinued existence (W = 1), he will pay the
amount only if

() VLM - A;8)+ ¢, 2 V(0, M: S) + Cos

written
2) P, = F,(dV),

where dV is the difference V(1, M - A; §) -
V(0, M; 5) and F, is the probability function
for the error. If the argument 4V is a utility
difference, then the binary response mode)
is interpreted as the outcome of a utility-
maximizing choice (Hanemann).

Hanemann has suggested explicit specifica-
tion of the nonrandom component of the indi-
rect utility functions,

(3a) V(W,M;S8)=a,+BM, W=0,I;
(4a) V(W, M; S) = a,, + BlogM,
W=0,1.

These result in utility differences
(3b) dV = (a, = a)) - B,A
(4b) dV = (a; - a;) + Bilog(l — A/M).

Others (Bishop and Heberlein 1979, 1980;
Boyle and Bishop 1984; Sellar, Stoll, and
Chavas; Loehman and De) have not directly

specified the utility functions but have spec-
ified logarithmic forms as first-order approxi-

mations for dV, sometimes including an in-

come term,
(5) dV = a, + BylogA + B,logM + a,$,

which may be interpreted as an approximation
of a utility difference (Hanemann). While
Hanemann’s specifications havé theoretical
merit, Boyle and Bishop (1984, 1985) as well
as Sellar, Chavas, and Stoll have found that
logarithmic specifications outperform the al-
ternatives posed by Hanemann, based on
goodness-of-fit statistics.

In the present willingness-to-pay applica-
tion, Fn(dV(A)) represents the probability that
an individual will respond positively to paying
a specified amount A for the whooping crane
resource. The offer, A, is an argument of the
utility difference. For a respondent to be will-
ing to pay, his true equivalent surplus (E) must
be greater than A. Hence, Fo(dV(A)) is the
same as the probability (A = £). =~

Following Hanemann and assuming that the
equivalent surplus i{s random with.a probabil-
ity distribution Gg(A), an estimate of equiv-

The willingness to pay probability can be 3

L,
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alent surplus is obtained by using the expected
value of E, E,y, where

©® Euy = [ FaldV(ANdA.

Alternatively, an approximation of equivalent
surplus may be obtained by using the median
value, Eyp, of the distribution Gx(A), where

™ FulEuo) = 5.

Use of the median is arguegto be statistically
preferred ‘but, from an “economic theory
standpoint, represents a value judgment
(Hanemann, p. 337).2 Bstimating the paramet-
ric probability function Fn(dV(A)) allows us to
obtain estimates of the desired welfare mea-
sure,

Binary Response Estimation

The estimation procedure involves estimating
parameters which define the willingness-to-
pay probability function. Applicable qualita-
tive response models include the linear proba-
bility model (LPM), the logit model (LM), and
the probit model (PM) (Amemiya, Judge et al.,
Maddala, Pindyck and Rubinfeld, Capps and
Kramer). Because of problems with hetero-
skedasticity (Maddala, p. 16) and the possibil-
ity of probability predictions outside the zero
to one range (Pindyck and Rubinfeld, p. 241),
the LPM model is rarely employed in eco-
nomic research. .
An alternative is to employ a transformation
approach. In this case, an index variable Z; =
X.B, representing the utility difference dis-
cussed earlier, is employed. Larger Z,, are
associated with greater probabilities that the

“event (Y, takes place, ie., ¥, = 1; hénce,

there is a monotonic relationship between the
probability of the event taking place and the
index variable. Under such an assumption the
true probability function would resemble a dis-
tribution function. The two distribution func-
tions most often selected for use in econou.xic
applications are the normal and the logistic,
resulting in the probit and logit models. .
The argument for adopting the normal dis-
tribution function is based on assuming that
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the individual chooses between 4 positive and
negative response based on comparing Z to
some critical value of a random index Z*,
which depends on individual tastes. If many
independent factors determing: the critical
level for each individual Z* may be assumed
to be a normally distributed random variable
by invoking the central fimit theorem (Jnge
et al., p. 591). However, in many applxqatxons
the standard logistic distribution function,

t)! (1 + exp(—-XB))~,

is assumed for F,. The logistic distribution
closely approximates the normal and is numer-
ically simpler (Judge et al., p. 591; Capps and
Kramer; Pindyck and Rubinfeld, p. 248). Bot'h
the logit and probit models afe used in this
study. L

The parameters for the binafy response
models may be estimated using generalized
least squares (Bishop and Heberlein 197?.
1980; Pindyck and Rubinfeld, p. 250) or maxi-
mum likelihood methods (Capps and Kramer:
Hanemann; Sellar, Stoll, and Chavas). For
experiments with many obsetvations per cell
(i.e., many individuals receiving the same of-
fer, having the same income, And having iden-
tical socioeconomic characteristics),. either
method of estimation is acceptable. With few
observations per cell, maximum likelihood
methods are preferred (Amenniya, Capps and
Kramer). In this study maximum likelihood
estimation is used. The large sample proper-
ties of the ML estimator allow hypothesis test-
ing of linear restrictions by the use of asymp-
totic r-values as well as either the Wald test or
likelihood ratio test (Amemiya).

A number of criteriza complementing eco-
nomic theory have been developed to assist
in model selection (Amemiya, Capps and
Kramer). In this study we employ (). param-
eter values, signs, and asymiptotic test statis-
tics and (b) summary statistics for goodness of
fit to the sample data, such’ps the McFadden
R-square (MRSQ), Akaike ‘information crite-
rion (AIC), and the percentage of correct pre-
dictions (Amemiya). o

Three different specifications for the index
variable Z, = X,B are employed (equations 3b.
4b, 5). Each specification is estimated in both
logit and probit models. In addition to income
(M) and offer (4) variables; a socioeconomic
binary variable (D,) is included for member-

" ship in one or more wildlife organizations.

Such a variable is included to account for indi-

.
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viduals likely to have strong feelings in favor
of preserving wildlife and as an indicator of
wildlife knowledge. An additional binary vari-
able (Dy) is included to account for differences
between sample observations obtained at
Aransas National Wildlife Refuge and those
administered to a random sample by mail.?
The former respondents were known to have
exposure to the whooping crane resource (dif-
ferent household technology, ¢.g., see Randall
and Stoll 1983) arid were expected to place a
higher value on its preservation. Equations
(3b), (4b), and (5) become

(9) dV =a, + B,A + a;D; + a;Dy,

(10) dV = a, + B,log(l — (A/M))
+ a,D, + ayDy, and

(11) dV = a, + B,logA + BilogM
+ a\D, + a;D,,

where a, is interpreted as (a, ~ a,) in utility
difference terms for equations (9) and (10) but
not as a utility difference for equation (11).

Application to the Whooping Crane Resource

The survey was administered in the winter/
spring of 1983 to (a) users of the Aransas
National Wildlife Refuge and (b) nonusers of
the refuge, including Texas residents and res-
idents of four standard metropolitan statisti-
cal areas (i.e., Los Angeles, Chicago, Atlanta,
and New York).

The mail and on-site surveys were carefully
designed, reproduced in booklet form, and
pretested according to accepted standards
(Dillman). The on-site questionnaire was given
to 800 visitors at the refuge on eleven different
weekday and weekend dates. A total of 1,200
were mailed to Texas residents and 600 ques-
tionnaires were divided among the four large
SMSA’s. Response rates were 67% for on-
site subjects and 36% for mail administration.
Information collected from respondents in-
cluded socioeconomic characteristics and val-
ue responses to the contingent market scenar-
io. Of the 1,031 returned questionnaires,
290 were not usable for this part of the anal-
ysis because of various omissions, leaving a
sample size of 741.

' Survey instruments were identical except for the removal of
four pages dealing with on-site activitics when administered by
mail. On-site respondents were handed the instrument and asked
[ fete it with no assi 1o i the manner in which
mail respondents would receive the instrument.
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Empirical Results

The ML estimates of the three specifications’

[equations (9), (10), and (11)] for the logit and ;¥

probit models are shown in table 1. The signs §

of all coefficients conform to prior expecta-~
tions. In all specifications the binary variables"

representing wildlife club membership and site
specificity are highly significant. The logit and §

probit models differed little in terms of sum-
mary statistics and parameter significance for
any given specification of the utility differ-

ence. This corresponds with prior work in £
which neither model dominated the other emt- %

pirically in the binary dependent variable case
(Capps and Kramer).

The estimation revealed considerable dif-
ferences regarding the three specifications for
underlying utility differences. Based on the
scalar criteria reported in table 1, specifica-
tions (9) and (10) proposed by Hanemann are

inferior to the logarithmic specification (11). i

The McFadden R-squares for both the logit
and probit logarithmic models are 40% -or
more higher than for thé two specifications
offered by Hanemann, Similar differences ap-
pear among the model chi-square statistics re-
sulting from the likelihood ratio test of the null
hypothesis that all nonintercept parameters
are zero. The AIC statistics, which can be

used for testing non-nested models (Amemiya, .
p. 1505), are consistent with these results. The

percentage of correct predictions for various

models was close, but the logarithmic model - §

was superior, correctly predicting 78.3% of
the responses.

An alternative specification of each of the
three models incorporated slope shifters. Only
the share (1 — A/M) specification [equation
(10)] was significantly influenced by a slope
interaction variable (between on-site and

L e

share). In this case the site dummy became |
insignificant, the interaction variable had lim-

ited dispersion, and the model fit was not 3

noticeably different. Given these results, pool-

ing of all respondent data into a single esti- &

mated model for each specification was judged

appropriate.

Welfare Measures

Based on the estimation results, equivalent
surplus welfare measures were calculated
using each of the three specifications. The cal-
culated mean and median values for each |
estimated distribution for both on-site and off- -
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Table 1. Whooping Crane Models, Parameter Estimation for Dichotomous Cholce, Contingent

Valuation Methods

Mode! 1 Model 2 Mode! 3
Variable Logit Probit Logit Probit Logit ~  Probit
Intercept -.316 =216 ~.602¢ -.446° -3.58¢ -2.10*
(-1.88) (~2.16) (-3.76) (-4.97 (-2.56) (-2.65)
offer -.024¢ -.014°
(-8.51 (-8.94)
Log offer -84 . -.488*
s (-993) . (-10.50)
Logl1 — (offerfincome)] }: 403.22* 193.35+ ’
o (6.60) (7.08)
Log income A48t .284*
(3.58) (3.73)
Club member .899° 5320 936* 584¢ .881° S19*
(4.47) (4.39) (4.79) (4.89) 4.2 @.1m
On-site resp. .634¢ .383* 554+ .345° £17° 364
(3.49) 3.5 3.0 (3.26) 3.22) (3.29)
Model X*(df) 141.803) 139.2(3) 126.6(3) 120.73) 192.0(4) 192.4(4)
Correct
predictions (%) 771 75.0 73.8 74.1 78.3 78.3
MRSQ A5 .15 14 13 21 21
AlC 391.07 392.39 198.67 401.54 366.98 366.94
N 741 741 741 741 741 . M
s A tic t-values in p

® Single asterisk indicates significant at 19 level; double asterisk indicates significant at 5% level.

site respondents as well as by club member-
ship are listed. in table 2. They range from
—$61 to $149. The estimated conditional logis-
tic probability functions used to calculate
these measures for off-site nonmember re-
spondents are shown in figure 1.

The mean values were calculated by numer-
ically integrating the area under cach esti-
mated willingness-to-pay function over the
range of the offer amounts. Income was set at
its sample mean ($26,742).4 The mean equiva-
lent surplus measures are considerably higher

4 Use of mean income is common where aggregation to & popu-
fation is {dered Y, &.8., for ing public pelicy
benefits, A preferred h would be to subdivide the sample
into cells based upon various relevant characteristics of the popu-
lation of Interest, calculate the rel y estimate, and
MWlolhmhﬂgvh-Mwmmh(h

most . rul hing equal weight to
Individuals in each cell). Even if individual measures could be
imated f led d this would not be of use unless

o7 samp
the total population had been used, & perfectly random sample had
been chozen and responded, the degree of nonrandomnoss were
known, ot if aggregation were not of interest. In the present case,
simple mean income was utilized because interest is in comparison
of resulting esti across mode! estimati hods, specifica-
tions, statisti and lon rules. This is suffici

for our purposes but would not be appropriate for aggregation.

than the medians in all but one case. This
occurs in spite of the downward bias on means
caused by truncating the range of integration
at the highest offer ($130). Doubling and tri-
pling the range of integration increased the
means as much as 75% (table 2). Hanemann's
concern that the median would avoid trunca-
tion problems appears relevant in’ this case.
Notably, in this application the -truncation
rule chosen has considerably less impact on
the utility-theoretic specifications: than on
the logarithmic specification. The "calculated
means are relatively invariant to -either the
logit or probit estimation approach;

The medians vary considerably across spec-
ifications but are similar for logit versus probit
models (table 2) except for the share model
{equation (10)). The linear specification pro-
posed by Hanemann leads to a negative me-
dian value in three of the four nonmember
cases. This result is disturbing. Although
negative values may be feasible for some re-
sources, €.g., poisonous snakes, certain vi-
ruses, etc., in this case they seem unreason-
able. In opinion questions, less than 8% of the
respondents indicated that the whooping
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£ ES ; . s 24 specificati ery disparate can lead to .
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e v in previous studies the 1 statistical fit, but as Bson to esiimate average WIP. Although
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& F 8 g fty-th at better. Although the util- a theoretically correct esti ent surplus is
N m I . 15% &__one..&o specifications examined soa_ﬁ_n sample WTP, it %Rﬁh estimate of average
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= m nonmembe 1 € median WTP for grounds. The sensitivi ;
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truncation is very apparent in this study.® In
dichotomous choice studies, pretesting offer
ranges is often inadequate. Thus, observation
of a high proportion of **yes"* responses at the
upper end of the range implies a larger WTP
truncation is necessary to estimate the mean
WTP more accurately. However, this involves
a double-edged sword. Although the higher
range is needed for accuracy, the reliability of
the estimated distribution’s tail is question-
able.

When adequate pretesting of offer ranges is
absent, the use of the median would avoid this
truncation problem. The median also may
provide a more conservative estimate of WTP.
However, variation in medians across spec-
ifications suggests caution,

/ Concerning the economic value of the

380 May 1988

whooping crane resource, both income and’
wildlife-oriented organization membership led
to an increased probability of offer acceptance.
That is, both led to an increased WP estimate

for the whooping crane resource. Mean WTP -

was estimated to range from $21 to $149 de-
pending upon the level of truncation used and
functional specification; the majority of esti-
mates were $70 or less. Estimates of WTP for
mail survey respondents ranged from $21 to
$70, with most less than $50. Estimated me-
dians ranged from —$62 to $67. Each of these

estimates _is for ap individual ough Te-
__E_Egtj__m have answe or i
hotiseholds) and is_expressed on an annual

D3Sis._Any attempt to aggregate across indi-
viduals (or households) would require iden-
tification of the relevant population and dis-
counting to account for future time periods.

Conclusions

The preceding findings indicate that caution is
necessary in applying dichotomous choice
models in CVM studies. This is not to say that
they should be avoided. To the contrary, these
models can be applied with considerable suc-
cess. Yet, those using this approach must rec-
ognize the limitations and report their results
in a manner which will make others aware of
the sensitivity of estimates to the issues of
functional form, truncation, and the statistical

¢ Within specifications the mean was sensitive 10 truncation
which, for the 24 cases and truncation rules chosen (table 2}, led to
variation grester than ¢0% in seven instances and greater than
100% in two instances. The aversge variation between high and
low estimates was 40%.

Amer. J, Agr. Econ,

estimator of WIP adopted, i.e., mean or me-
dian.

For applied policy analysis, economists
often must choose or suggest an estimate. In
the present case, the mean WT'P estimate from
the logarithmic specification using a truncation
level of $130 scems most credible, based upon
statistical fit, pretesting of offer ranges, and
other considerations. However, given the em-
pirical results reported, an annual estimate of
WIP could fall within the $5 to $149 range
(excluding the negative medians) depending
upon which estimation approach was chosen,
These alternative choices would result in sig-
nificant differences in value when aggregating
over the entire population of the United
States; these differences would not be recog-
nized if a single specification, .estimation ap-
proach, statistical estimator, and truncation
rule had been initially adopted. Clearly profes-
sional judgment plays a major role in making
use of dichotomous choice survey methods.

[Received July 1986; final revision
received August 1987.]
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Appendix

Contingent Market Question

The i market q utilized in this study is
reproduced below.

Each blank line space in the question was filled in witha
specific offer amount ranging from $1 to $130. The
amounts varied across respondents, with each respondent
receiving only one offer amount for the question. Re-
source ers are interested in predicting the amount
of future interest which people will have in wildlife. The
next question p: a si which asks for your best
estimate of how you would react in the given circum-
stances. This situation does not represent any actual pol-

icy proposals under id

Supp that P and policy changes
resulted in a decision to no longer fund programs to main-
tain the whooping crane populati decision which
would virtually insure the of the whooping
crane.,

Suppose that an ind dent foundation was set up for

the purchase and maintenance of refuge land so that the
might be preserved in the future. Supporting
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bership in the foundation would be ilable for
$___ per year for each person. Future access
would be set up so that only those individuals who desire
to visit and who contribute to the foundation each year
would have the option to use the refuge arcas. These
people would pay no additional fees for visitation at these
refuges. Other individuals who contributed, but did not
intend to visit the refuges, would still have the satisfaction
that they helped preserve the whooping crane.

If a supporting bership cost $. per year,
would you become a member and help ensure the con-
tinued existence of the whooping cranes?

(Circle a number)

. YES
2. NO




