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. A miodel of contingent market behavior is developed which emphasizes the role of. Household
1nfon11atlon about weflands and related environmental goods. Information is atquired through
previous experience with wetlands and through the contingent market. Flouseholds which are unaware
of subsututc or complement environmental goods when participating in contingent markets may
overstate or understate willingness to pay values. This .paper estimates, willingness. o’ pay for
preservation of the Clear Creek wetland in western Kentucky when faced with surface coal mining.
We test for the effects of explicit information about related environmental goods on cont;ngent values
by measuring the difference in stated willingness to pay. lelmgness to pay for preservation of the
Clear Creek wetland decreases with information about surface coal mine lake reclamation and, in the
initial, inidependent format increases with information about a-nearby publicly owned, wetland area,
’I‘hese ﬁndmgs suggest that (he lack of explicit informatiort about related environmental goods in
contingent markets can contribute to a misstatement of willingness to pay.

1. INTRODUCTION

. The western Kentucky coalfield; along the lower Ohio
River, contains bottomland hardwood forest wetlands.
These wetlands provide water quality maintenance, ground-
water recharge, fish and wildlife habitat, flood and erosion
control; biological productivity, and outdoor recreation for
thé area. In addition, several threatened and endangered
plant and animal species are found in these wetlands. Since
extensive coal resources are also in the western Kentucky
coalfield, surface coal mining is a competing use of wetlands.
An economic approach to wetlands allocation would be to
find a balance bétween competing uses of wetlands based on
their reldtivé vatues. This research was designed to measure
the value of a particular wetland faced with surface coal
mining in western Kentucky. The Clear Creek wetland
system, the largest wetland tract in the western Kentucky
coalfield, was chosen as the study site. The Clear Creek
wetland is representative of the competitive use of wetlands
since much of the area has been altered directly by surface
coal mining or indirectly by acid mine drainage [Kentucky
Division of Water, 1981]. The preservation value of the Clear
Creek wetland is representative of wetland values in the
western Kentucky coalfield.

Little empirical attention has been given to the effects of
information about related environmental goods on total
economic value {(see Samples and Hollyer [1989] and Boyle
ef al. {1990} for exceptions). The purpose of this paper is to
provide a test for the potential effects of information about
related environmental goods on contingent values, We
model contingent market behavior for households which
possess different information sets about wetlands and for-
mulate hypotheses about how stated willingness to pay
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values may. differ for different households, We argue that
contingent markets that do not include information about
related environmental goods can generate overstatements or
understatements of value, We estimate total values for the
Clear Creek wetland under different information sets intro-
duced in the contingent markef. Results suggest that partic-
ular attention should be paid to the effect of information
about related environmental goods.

2. BACKGROUND

The total economic valiie of the: Clear Creek wetland
iticludes use values derived from wetland functions {e.g.,
water quality improvement) and nonuse, or exnstence, val-
ues. Existence value for wetlands is deﬁned as the value of
a wetland resource received from the knowledge of wetland
preservation, even without on-site or off-site use of the
wetland. Unique, irreplaceable wetlands may generate pos-
itive existence values. If the Clear Creek wetland is per-
ceived to bé unique and irreplaceable, existence values may
be a significant portion of total value.

Since its introduction by Krutilla [1967], theorencal defi-
nitions of existence value and discussions of the motives for
existence value have strengthened the notion that existence
value is a component of total. economic value [McConnell,
1983; Randall and Stoll, 1983; Fisher and Raucher, 1984;

" Brookshire et al., 1987; Madariaga and McConnell, 1987;

Smith, 1987; and Loomis, 1988]. Sirice development of the
contingent valuation (CV) method several studies have suc-
cessfully measured existence value as a component of total
value [Greenley et al., 1981; Schuize ef al., 1983; Brookshire
et al., 1983; Walsh et al., 1984; Sutherland and Walsh, 1985;
Boyle and Bishop, 1987; Loomis, 1987; Bowker and Stoll,
1988].

When estimating total values that may contain existence
values an especially importarit issue is how nuch informa-
tion to present in the contingent mackét. Information might
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be about the resoufce to be valued [Samples et al,, 1986;
Boyle, 1989; Bergstrom et al., 1990}, about ‘budget con-
stramts and other _peoples’ contingent values [Bergstrom et

, 19891, or about reiated envaronmental goods [Boyle ef
al 1990; Samples .and Haliyer, 1589]. Effects of goad
mformatlon are desirablé since the dlﬂ’erence between stated
W1H1ngness to pay and tiue w;lhngness to pay is reduced
[Bergstrom et al., 1989] Unfamllzanty with the wetland
resolircé being valued and relatéd environmental goods will
increasé the effects of mformatlon not presented in the
contingent market. Stateinents of willingness to pay across
houseliolds wilt.fiot be accuiate statements of value if they
are based on dlffer;ng perceptions of the wetland resource
and reldted envnronmenta[ -goods and not on preferénces for
the wetland resource with good knowledge about related
environmerital goods. .

Households who participate in contmgent markeis do not
possess the same amiount of mformatlon Soime households
are useis and will have acqulred information through visits
to the resource. Somé nonusers wili have acquired informa-

_tiOl‘l through a vanety of .nonvisit means. However, some
househoids will not have infmmatlon and will fedrn about the
wetland resource only from what i§ pi‘esented it the contin-
gent matket, For these households, - information about re-
lated ‘environmental goods. that may be substitutes or com-
plements cdn influence stated willingriess to pay values. If
substltute env1ronmental goods are not presented in the
contmgent inarket and are not perceived to be present,
contingent values can be overstated. If complementary
env:mnmental goods are ot presented in the contingent
markeét and Hre not perceived to be present, contingent
valites can be undérstated.

3. A MobpeL oF CONTINGENT MARKET
BEHAVIOR

In this section we modé] contingent market participant
behavior in a household production framework to exphicitly
identify the role of information about wetlands acquired
through use of wetlatids and through the contingent market.
Defihe utility over consumption activities and wetland areas

U= U(Zh 22, Q) 4y

where U( + )i is the utﬂlty function, zyisa wetlands-related
actmty, Zy is & nonwetlands rélated activity, and Q; are
wetland areas, i =1, , n. Wetland areas appear in the
utility function cénditional on inforination about wetlands
being obtained. For instance, if no information about wet-
lands has been obtained the relevant ufility function is U(zy,
225 0}

- Activities must be produced by hotscholds. In activity
productl_on functions, households combine market goods
and wetland resources with time to prodiice the particular
activity

21 =filx, £, Qs 5) (2
72 =folx, #; 5) (3)

where fl( ) and f,{ ) are household producnon technolo-
gies, x is a composite commodlty market good, ¢ is time
inputs, and s is socioeconomic characteristics, With the
Household praduction model, wetlands can generate utility

WHITEHEAD AND BLoMQUIST: CONTINGENT VALUES AND INFORMATION ABOUT RELATED GOODS

indivectly through use of wetlands as an activity input with
equation (2) or directly through (1). Households that pursue
on-site or off-site activities related to wetlands will gather
information about wetlands and Q; will appear in the house-
hold utility function equation (13,

Household behavior is constrained by both time and
money. Assuniing a constant wage rate and no nonlabor
incomie, households choose activities to pursue based on
preferences given in (1) and costs of activities given by the
full income constraint

Y=px+ wt )

where Y is full income which includes the value of time, p is
the market price of the composite commodity, and w is the
wage rate Since ¢, is a nonimarket good, no market prices
are availablé for assigning costs. The household problem is
to minimize expéenditures of full income (4) while maintain-
ing a constant level of utility (1) with activity production
functions substituted into (1). Solution of this consumer
problem yields the expenditure function

e=e(p, Q) U) (5)

where e( * ) is the expenditure function. The constant wage
rate and sociceconomic characteristics have been sup-
pressed for simplicity. The expenditure function defines the
amount of time and money necessary to achieve the maxi-
mum level of utility defined by U( - ). Note that houscholds
that have no knowledge of wetland resources will solve the
expenditure minimization problem differently, with @; = 0
substituted into (5) for Q;.

In a contingent market for wetland preservation house-
holds form contingent values for preservation using the
expenditure function. Consider a contingent market that
presents a contingent market participant with the possibility
of surface coal mining of the Clear Creek wetland. The
household that has gathered information about wetlands will
state willingness to pay to avoid surface coal mining defined
by

WTP[=3(P: Q’i’, Q?,) T, Qn) U)
_e(pa Q?: QZ; el Qil! U) (6)

where O is the Clear Creek wetland, WTP, is the willing-
ness to pay for preservation of the Clear Creck wetland, 0%
is the amount of the Clear Creek wetland preserved after
surface coal mining, @} is the amount of the Clear Creek
wetland preserved prior to surface coal mining, and
Q,, +*+, O, are related environmental goods which may be
stibstitntes or complements to the Clear Creek wetland.
Willingness to pay is the increased expenditure on other
activities nécessary to maintain a constant utility level ()
after surface coal mining of the Clear Creek wetland, Will-
ingness to pay includes both use and existence values.

Information sets about wetlands acquired through puirsuit
of wetlands-related activities are more complete than those
acquired solely through a contingent market, Consider a
household that has not pursued the wetland-related activity
and Has not gathered information about wetlands. Informa-
tion about the Clear Creek wetland is presented in a contin-
gent market. The resulting expenditure function is

€= B(P; Ql; 02s Y Om U) 0
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where 05, * -+, 0, indicates related environmental goods are
not argoments in the expenditure function. A contingent
market participant who has information about the Clear
Creek wetland only will use (7) when staiing willingness to
pay instead of (5)

WTPi = e(p! Q’l’! 02! e 3 0]1) U)
~e(p, 00,05, 0,0, U) (8

where WTP] is willingness to pay when information about
the Clear Creek wetland has been acquired through a con-
tingent market that does not contain information about
related environmental goods.

An incomplete contingent market is presented to house-
holds with incomplete information about the wetland re-
source since related environmental goods are inadvertently
absent. The lack of information about related environmental
goods can cause stated willingness fo pay for Clear Creek
preservation to differ if the previously uninformed contin-
gent market participant is given information about related
environmental goods. The amount of the difference is de-
fined by D = WTP] — WTP, or

D ={e(p, 21, 03, *++, 0, U}
—elp, @), 05, -+, 0,, U}
~{e(p, Q% Q2 "+ Qs U)
~e(p, Q1 Q2+ 5 Qus UM} (9)

where D is the willingness to pay difference. If the difference
is hot equal to zero, information about related environmental
goods has affected stated willingness to pay values. The
difference can be either positive or negative depending on
the relationship between the Clear Creek wetland and the
related environmental goods in household behavior. If sub-
stitute environmental goods exist in the information set
defined by (Q,, *°+, O, the lack of information about
substitutes in the contingent market will cause WTP} to be
greater than WTP; and D > (. If complement environmental
goods exist in the information set and not in the contingent
market, WTP] will be less than WTP, and D < 0.

An approach that may minimize the willingness to pay
difference is to present information about related environ-
mental goods along with information about the Clear Creek
wetland, The explicit introduction of information about
substitute environmental goods can have a negative effect on
willingness to pay for wetlands preservation if the household
did not consider related environmental goods without that
information. The explicit introduction of information about
complement environmental goods can have a positive effect
on willingness to pay for wetlands preservation if the house-
hold did not consider related environmental goods without
that information.

4, MEASUREMENT OF WILLINGNESS TO PAY
AND INFORMATION EFFECTS

The contingent valuation (CV) method is a survey ap-
proach to the measwrement of environmental values [Cum-
mings ef al., 1986; Mirchell and Carson, 1989]. Contingent
valuation surveys contain at least five distinct components:
(1) a description of the natural resource that is to be valued,
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(2) a proposed policy affecting the natural resource, (3) a
hypothetical method of paying for the policy, (4} a policy
implementation rule, and (5} a value elicitation question. The
dichotomous choice form of contingent valuation can be
designed so that it contains these five components [Hoehn
and Randall, 1987]. In the dichotomous choice contingent
market, survey respondents are presented with an environ-
mental policy and a randomly chosen policy price and asked
to respond yes or to to a close-ended value elicitation
question.

To itlustrate the dichotomous choice decision, consider a
contingent market for preservation of the Clear Creek wet-
land. The household respondent knows its willingness to pay
to avoid surface coal mining. Each household is presented
with a policy price which, if paid by all households, would
finance avoidance of surface coal mining. Comparison of the
policy price with household willingness to pay (with full
information) creates the following choice problem

A £ WTP,

where A is the policy price variable. According to {10), if the
policy price is greater than willingness to pay the household
respondent will answer no to the dichotomous choice, If the
policy price is less than willingness to pay the honsechold
respondent will answer yes to the dichotomous choice.
Equality of the policy price and willingness to pay implies
indifference.

Willingness to pay is an unobserved variable which cannot
be directly estimated since only the yes and no responses (o
the dichotomous choice question are observed. The proba-
bility of a yes response is the probability that the policy price
is Iess than or equal to willingness to pay

(10)

w(ves) = 7(WTP, + e = A) = w{WIP| — A = ¢) (11)
where #( +) is the probability function and e is a mean zero
error term. The mean zero term is specified, assuming
willingness to pay is the mean value function to account for
unobservable elements of willingness to pay [McConnell,
1990]. Assuming a logistic error model, empirical implemen-
tation of (11) yields the following:

n
wlyes) ={1+exp|—| yot+ ad+ 2 vil;

—1

(12)

where vy, o, ¥;, and y; are estimated logit coefficients and s;
are socioeconomic characteristics. The policy price variable
can be specified in either the linear functional form, as
presented in {12), or other functional forms. We have chosen
the log of the policy price (In A) for estimation since it
statistically outperforms the linear functional form based on
x* and McFadden’s R? statistics.

Amnalysis of responses to dichotomous choice CV ques-
tions provides information about household willingness to
pay. Implicit is that when the value of the estimated equation
is equal to zero, the probability of a yes response is equal to
0.5. A 50% probability of a yes response means that each
household is indifferent between the choices presented in the
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contingent market, The value of the policy price that drives
m{yes) to indifference is a theoretically correct measure of
willingness to pay for a household, Cameron [1988] shows
how the logistic model can be transformed and interpreted as
a willingness fo pay function using the “‘censoring™ of
logistic regression at the policy price value. We use the
Cameron willingness to pay estimate which when the logit
equation (12) is estimated in log form (In A} is

n n
In WIP* = k| yo+ 2, Qi+ 2, vss (i3)

f=1 f=n+1

where x = —1/a, see Cameron [1988].

To estimate the willingness to pay value for each house-
hold the independent variables are substituted into (13) and
a willingness to pay value is estimated for each household in
the sample, WTP* = exp(ln WTP¥). WTP* is the median
value for each household. To calculate a mean value for each
household would require WTP to be scaled by k. The mean
WTP would equal WTPT(1 — I'(1 + &} where T is the
gamma function [see Cameron, 1988, Patierson and Duff-
ield, 1991]. The Cameron willingness to pay estimates create
data sets which allow tests of hypotheses using dichotomous
choice CV data [Milon, 1989; Loomis, 1990].

5. SurveEY DESIGN

A contingent valuation survey instrument was designed to
measure the value of the Clear Creek wetland when faced
with potential surface coal mining and measure the effects of
information about related environmental goods on willing-
ness to pay. Preliminary survey work included a focus group
and a mailed pretest. The use of color photographs to depict
the Clear Creek wetland and related environmental goods
were tested during this time.

Focus Group

An important guestion is which potential substitute and
complement environmental goods should be included in the
contingent market [Boyle et al., 1990}, Prior to the focus
group several potential related environmental goods were
considered for inclusion in the contingent market. As a first
approximation of the most related goods, surface coal mines
reclaimed as lakes and alternative wetland locations were
selected for pretesting. Reclaimed lakes are related because
if Clear Creek wetland is mined a lake reclaimed on the same
site could possible replace it. Other wetland locations are
spatially related to Clear Creek, separated by distance.

A focus group was convened to pretest the survey instru-
ment and choose photographs of the Clear Creek wetland, a
reclaimed lake, and an alternative wetland location for use in
the survey instrument. Focus group participants were led
through a photograph similarity exercise to help identify
related environmental goods to be used in the mail sarvey.
The more similar the photographs the more related the
environmental good {Williams, 1988]. Thirty-cne slides and
negatives were gathered from various government agencies
and newspapers. These slides and negatives included scenes
with natural wetlands, surface coal mines, reclaimed mines,
and reclaimed wetlands and were developed into 5 X 7 inch
color prints. A reference photograph of a natural wetland
was chosen beforehand based on photograph quality and the
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number of wetland characteristics in the scene. Ten photo-
graphs were chosen for comparison with the reference
photograph,

Participants were instructed fo compare the reference
photograph with the ten preselected photographs and rate
them on a seven-point similarity scale according to their
perception of the similarity of environmental setting. The
reference photograph was shown to each participant and the
photographs were turned over one by one for individual
comparison, After participants had made their similarity
rating the next photograph was turned over for viewing and
rating. The photographs which were rated most similar were
chosen for presentation in the contingent markets to increase
the relatedness of the environmental goods compared to the
Clear Creek wetland.

Pretest

A pretest of Lexington, Kentucky, houscholds was con-
ducted to estimate a range of policy prices for insertion into
the dichotomous choice questions for the expanded Ken-
tucky samplie. The range and distribution of policy prices
needed for the dichotomous choice valuation question
shonld be similar to the range and distribution of true
willingness to pay. To get some idea of the range and
distribution of true willingness to pay, open-ended maximum
willingness to pay values were obtained for preservation of
the Clear Creek wetland. Open-ended responses are poten-
tially underreported since open-ended valuation guestions
are not thought to be incentive compatible. However, we use
the open-ended responses to choose prices to offer house-
holds and not to estimate willingness to pay directly. Twen-
ty-three usable responses were received.

First, willingness to pay values were ranked from highest
to lowest assigning a rank (R) of 1 to the lowest value and 23
to the highest value with ties receiving the highest value. The
probability of a dichotomous choice no response was esti-
mated by dividing the rank of willingness to pay by the
number of observations, #{ne) = R/n. Policy prices are then
estimated by pairing willingness to pay with the correspond-
ing probabilities and multiplying, A = #(no) WTP. This
procedure {and rounding) generated six policy prices in 1989
dollars for use in the survey insteument: $4 = 2,7, 9, 17, 23,
and 50, The six prices represent the low and high ends of the
range of open ended willingness to pay values. Policy prices
were assigned to individual survey instruments according to
the frequency of willingness to pay values reported in the
pretest to approximate the distribution of true willingness fo

pay.

Instrument and Experimental Design

Color photographs were included with the survey insiru-
ment to facilitate the formation of willingness to pay state-
ments. The four previously chosen color photographs were
arranged side by side, labeled and printed in color on a
glossy sheet. ““Wetland scene 1" depicts the Clear Creek
natural wetland with hardwood trees, standing water, and
nonwoody plants characteristic of wetlands. “*Wetland
scene 2"' depicts the reclaimed swiface coal mine grassland
area {standard reclamation of surface coal mines in the
western Kentucky coalfield). ““Wetland scene 3" depicts the
reclaimed coal mine which was constructed to form a lake
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with nonwoody plants but no hardwood trees. ‘“Wetland
scene 4" depicts the Henderson Sloughs which is the pub-
licly owned wetland area nearest the Clear Creek wetland.

The valuvation section of the instrument describes func-
tions and benefits of wetlands including waterfow! habitat,
alternative uses of wetlands, the current level of provision of
wetlands in Kentucky, and the potential mining of wetlands
for coal. The Clear Creek wetland area, its current provision
level, and potential coal mining are introduced and a wetland
preservation policy is described. The payment vehicle is a
hypothetical *“Wetland Preservation Fund” (WPF) into
which households can donate money for the purpose of
acquisition and management of natural wetlands. Survey
respondents are informed that Clear Creek has been pro-
posed for acquisition through the WPF and the purchase
price is $4 for each Kentucky household. The implicit policy
implementation rule is majority approval. Hoehn and Ran-
dall [1987} shows that this rule used with dichotomous
choice CV is incentive compatible. That is, revealing true
willingness to pay is the household respondents’ best an-
sSwer.

There are three versions of the survey instrument each
with a different set of information presented for an initial
contingent market, Instrument version 1 presented the re-
claimed grassland (Scene 2) as the replacement for the Clear
Creek wetland after surface coal mining, No information
about related wetlands is presented. Version 2 presented the
reclaimed wetland lake {scene 3) as a replacement for the
Clear Creek wetland (the related environmental good). Ver-
sion 3 presented the reclaimed grassland (scene 2) as the
replacement and the undisturbed, nearby Henderson
Sloughs (scene 4) as the related environmental good. Survey
respondents receive one of the three versions of the contin-
gent market and are presented with an initial dichotomous
choice valuation question {contingent market 1}.

After the initial valuation question the remaining informa-
tion about related environmental goods is presented to all
survey respondents. In version 1 of the survey instrument
information about the reclaimed lake and the Henderson
Sloughs is presented. In version 2, information about the
Henderson Sloughs is presented. In version 3, information
about the reclaimed lake is presented. A second dichoto-
mous choice valuation question is presented with informa-
tion about two related environmental goeds included, the
reclaimed lake and the Henderson Sloughs (contingent mar-
ket 2). The appendix contains the first and second contingent
markets for each of the three versions of the survey instru-
ment, :

Hypotheses

The experimental design of the survey instrument aliows
five tests of the hypothesis that explicit information about
related environmental goods will affect willingness to pay.
“There are two major tests: (1) tests between responses to the
first contingent market in the three versions and (2) tests
between responses to the first and second contingent mar-
kets. The valuation question of the first contingent market
allows comparisons of willingness to pay across households
presented with markets confaining different related environ-
mental goods. The valuation guestion of the second contin-
gent market taken together with the first allows comparisons
of willingness to pay for the same household as information
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about additional related environmental goods is presented
sequentiaily.

Comparisons across responses to the initial valuation
question in the three versions allows two hypothesis tests.
The null hypotheses are that there is no difference in
willingness to pay. The null hypotheses are H;: WP (3,
0z, 03) = WTP;(0y, O3, 03) and Hy: WTP;(Qy, 0z, 03)
= WTP;;(Q, 0,, Q3), where for WIP, & is the valuation
question (1 or 2) and ! is the version (1, 2, or 3), @, is the
Clear Creek wetland, (0, is the reclaimed lake, and 0 is
Henderson Sloughs. For these two tests across households,
k = 1. The alternative hypotheses are that there is a
difference in willingness to pay, Comparisons between the
initial valuation question and the subsequent valuation ques-
tion for the same household allows three tests. The null
hypotheses are Hs: WTPy (@), 03, 03) = WIPx(Qy, Q2
Q) Hyt WTP(Q,, O3, 05) = WTP»(Q4, @7, U3), Hs:
WTPD(QI» 02: Q3) = WTP23(Q1! Q?,) QB); where for the
instrument versions {{ = 1, 2, 3) these are the differences
between willingness to pay elicited for the first and second
questions (k = 1, 2). Again, the alternative hypotheses are
that there is a difference in willingness to pay.

6. RESULTS

A systematic random cluster sample was drawn from
Kentucky telephone directories according to the fechnique
deseribed by Sudman [1976]. Survey instruments were de-
signed as booklets and mailed to Kentucky residents, along
with the color photograph sheet, during the summer of 1989
following the Dillman [1978] Total Design Method. A re-
sponse rate of 31% was achieved after a follow up postcard
and a follow up instrument mailing. After deleting observa-
tions which did not respond to both valuation guestions and
socioeconomic questions, a sample size of 215 remained for
the analysis. An abbreviated follow up survey to nonrespon-
dents elicited 67 responses, Comparison suggests no obvious
differences between respondents and nonrespondents. A
study designed to measure differences between respondents
and nonrespondents may detect some difference.

Table 1 presents logistic regression results of dichotomous
choice valuation questions from the two contingent markets.
The mean of each independent variable is presented beneath
the variable name. Fifty-seven percent of the sample had
previous knowledge that wetlands in western Kentucky
existed, The sample averaged 2.8 members per household
and 0.71 children. The average age and education are 47.54
and 13.62 years, Sixty-seven percent of the population is
male. The average hourly wage is $16.17, which implies an
annual income of approximately a $32,000, In addition to the
summary statistics presented in Table 1 the sample is char-
acterized by nonusers of wetland resources. Only 16% of the
sample had ever visited a wetland area in western Kentucky.
Of those who had visited, 74% had fished, 54% had hunted,
74% had photographed nature, 25% had observed nature,
and 20% had pursued other activities. A very small number
had visited a wetland area in the location of Clear Creek
suggesting that much of the total willingness to pay value is
existence value.

The dependent variable in Table 1 is { for yes and 0 for no
and when estimated we get the log odds of the probability of
a yes response to the dichotomous choice CV question. We
pool data across the three versions of the survey instrument.
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TABLE 1. Logistic Regression Results of Responses to TABLE 3. Comparisons of Willingness to Pay Differences

Contingent Markets 1 and 2 Under Different Information Sets: Based on (Initial)
Contingent Market 1 for Three Versions
Contingent Contingent
Variable Market 1 Market 2 Hypothesis* WTP Difference (D) t valuet
Constant 1.078 1.189 Hy: WTPy = WTP), $5.81% 6.18
(1.00)* (1.09) (53%)%

I A = In (policy price) ~0.7861 —0.747t Hy: WTPy; = WTP;, —$5.71% 3.64
(2.36) (4.46) 4.22) ' (52%)
€2, = reclaimed lake —0.682§ —0.547
(lake = 1, 0.37) (1.79) (1.42) *The null hypothesis for each test is that the difference is §; the
(3 = Henderson Sloughs 0.263 0,056 alternative is that the difference is not zero.
(sloughs = 1, 0.33) 0.68) (0.14) tWilcoxon rank-sum test.
Knowledge of wetlands 0.261 0.386 Significant at the 0.01 level.
{knowledge = I, 0.57) (0.81) (t.17 §Percentage change in willingness to pay in parentheses.
Household size 0.188 0.180
(2.1'30 people) {0.98) {0.92)
%h;id“‘*“ —0.240 -0. éz" The coefficient on the version 3 Henderson Sioughs dummy
(C}(;nci)er (g'gg% (3‘01% variable is positive suggesting a complementary (but insig-
(male = 1, 0.67) (0.65) ©.03) nificant) refationship, Age and education are also determi-
Age -0.0233 —0.026% nants of the probability of a yes response in contingent
(47.54 ycars) (2.13) (.33 market 1. Neither the coefficient on the reclaimed lake or
ggusc;n?;rs) (?ég)ﬁ (?gg)g Henderson Sloughs variables are significant in confingent
Wa:ge 4 —0.016 ~0.610 market 2, This insignificance is expected since the amount of
($16.17 per hour) 0.93) {0.56) information about related environmental goods in each con-
Sample size 215 215 tingent market of valuation question 2 is the same, only the
gil:cem yes 4353 382% order of information presentation differs. The log of the
Mc:;a%udf:, s R? 0.1 4T Sg.lg’r policy price and age variables are the only significant deter-

Dependent variable equals one if yes and zero if ne, and we get
in [ (yes)i-w {yes)] when estimated.

*Absolute value of the asymptotic ¢ ratio in parentheses.

t8ignificant at the 0.01 level.

1Significant at the 8.05 level,

§Significant at the 0.10 level,

Versions 2 and 3 are included as dummy variables. Column
1 reports results from the (initial) valuation question of
contingent market 1 and column 2 reports results from the
(sequential) valuation question of contingent market 2. The
log odds of the probability of a yes response to the dichot-
omous choice valuation guestion is specified to depend on
the policy price variable, instrument version dummy vari-
ables, and socioeconomic characteristics,

The coefficient on the log of the policy price variable is
negative and significant indicating that as the price variable
increases the probability of a YES response decreases. For
contingent market 1 the coefficient on the questionnaire
version 2 reclaimed lake dummy variable is negative and
significant. The negative sign suggests that the lake is a
substitute environmenial good for the Clear Creek wetland.

minants of a yes response in contingent market 2.

Table 2 presents estimates of willingness to pay using the
estimated coefficients from Table 1 and the Cameron [1988]
approach. Since our estimate of « is 1,27, which is greater
than 1, the mean WTP for each househeld is undefined
[Patterson and Duffield, 1991). Accordingly, we estimate the
median WTP for each household and calculate the mean of
these values for each subsample, All coefficients in Table 1
are divided by the coefficient on the log of the policy price
variable to generate the log of the willingness te pay function
shown above in (13). Socioeconomic and dummy variables
are then substituted to generate a willingness to pay data set
for each subsample: versions 1, 2, and 3, Mean willingness to
pay is calcwlated for each subsample. Rows 1-3 of Table 2
report willingness to pay for each instrument version in each
contingent market, Willingness to pay estimates range from
$5 to $17 for contingent market 1 and from $4 to $8§ for
contingent market 2.

- Comparisons of the willingness to pay difference (D)
under different information sets are made in Tables 3 and 4.
Tests of hypotheses 1 and 2 are found in Table 3 and tests of
hypotheses 3, 4, and 5 are found in Table 4. The estimated
willingness to pay values are taken from Table 2. In general,

TABLE 2. Willingness to Pay Estimates

Version Contingent Market 1 Contingent Market 2

1:n =63 ‘VTPu(QI, 02, 03)* = $10.90 wTle(Qj, Qg, Qa) = §7.35
(0.86)1 (0.60)

2:n =80 ‘VTPn(QI, Qz, 03) = §5.09 ‘VTPQZ(Q], Qg, Q3) = $3.75
{0.39) {0.28)

Iin="72

WIP(Q, 02, 03) = $16.61
£1.32)

WTP2u(Q;, @2, O3) = $8.13
0.63)

The exp {In WTP*) value is estimated for each individual following (13) in the text. The mean of the
estimated willingness {o pay values are reported in this table.

*(, is the Clear Creek wetland, (; is the reclaimed lake, and @5 is the Henderson Sloughs,

tStandard error of the mean of the estimated willingness to pay values is reported in parentheses.
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TABLE 4. Comparisons of Willingness to Pay Differences
Under Different Information Sets: Based on (Sequential)
Contingent Markets 1 and 2 for Three Versions

Hypothesis* ‘ WTP D'lﬂ’erence (D) t Valuet
Hy: WTPy; = WTPy, $3.55% 6.80
: . (33%0)%
H4: WTP]; = \VTPQ; . $134¢ 7.47
(26)
Hsl WTP|3 = WTP2.3 $8.48¢ 7.37
(519)

*The null hypothesis for each test is that the difference is 0; the
alternative is that the diﬁ'er'en'ce is not zéro.

{Wilcoxori signed-rank test,’

1Significant at the 0.01 level.

§Percentage change in willingness to pay in parentheses

these tests confirm the, results of Table 1 in terms of the
relatlons}np betiveen the Clear Creek wetland, the reclaimed
lake, and the Henderson Sloughs. Test 1, which compares
responses to the first valuation quesnon on vérsions { and 2,

produced 'a 53% reduction in willingness to pay for tlie
sample presented information about the reclalmed lake. Test
2, which compares respotises to the first valuation question
of versions 1 and 3 produced a 52% increase in willingness to
pay for the sample that was presented information about the
Hendeison Sloughs. Thiese results suggest that the reclaimed
lake is a substitute environmental good, and the Henderson
Sloughs is a complementary env1ronmental good for the
Clear Cregk wet]and

The willingness, to pay data for each of the three versions
have nonfiormal dlstnbutions The distribution is truncated
at zeto with a thJCk upper tail. Nonparametrlc methods,
wh1ch do not reqoire distribution assumpt:ons are appiopri-
ate for hypothems testmg For hypotheses 1 and 2 the
Wilcoxon ratik-sum test is used to deteriine whether the
willingiiess to pay distributions have egual méans. The test
involves rankmg the data from the lowest to the highest. If
the dlStI‘let!OﬂS have unequal means thé sum of the ranks
from the two samples will be different [Fretind and Walpole,
1980]; Performance of ihese tests for hypotheses 1 and 2
teveals that the mears of wﬂhngness to pay d1str1but10ns are
not equal at the 19% level of significance.

Tests 3-5 compare willingness to pay for each hosehold
from the first and second contingent markets for each
version, Test 3, which is for the two questions of version I,
produced an decrease in wﬂlmgness to pay as information
aboit the reclaimed lake and Henderson Sloughs is pre-
sented in contingent market 2. The wﬂhngness to_ pay
dlﬂ'erence is sialler (a reduction of 33%) than the differences
across instrument versichs (tests 1 and 2. Information about
both the reclaimed lake and the. Henderson Sloughs is
presénted between valuauon giestions for test 1 so that the
willingriess to pay reduction can only be termed a substitut-
able relationship for the combined information about the
related énvironmental goods.

Test 4, which is for the two questions of version 2 dnd
tests the effects of additional information about Henderson
Sloughs, generated a decrease in willingness to pay (26%).
The willinghess to pay reduction is inconsistenit with prior
results that suggest the Henderson Sloughs is a complement
for Clear Creek (test 2). Test 5, which is for the two
questions of version 3 and tests the effect of additional
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information about reclaimed lakes at Clear Creek, generated
a decrease in willingness to pay (51%). This is consistent
with prior reshlts (test ).

For hypogiheses 3-5 the wnllmgness to pay data is again
notnormally distributed. Further, we cannot assume that the
samples are mdependent sifice comparisons of willingness to
pay are made between the same household in different
contingent markets, Households could have anchored their
response to contingent market 2 to their response in contin-
gerit market 1. Or, households could have looked beyond the
information in contingent market 1 when responding to
contingent market 1, The Wilcoxon signed-rank test pro-
vides a tesi for comparirig sample means without assump-
tions of normat distribution or iridependent samples [Freund
and Walpole, 1980]. The sngned-rank test rariks the absolute
values of the differénces in willingness to pay for each
household and calculates the sum of the ranks assigned a
positive difference and the sum of the ranks assigned a
negative dlﬂ'erence If the distributions have equal meabs,
the siim of the positive and negative ranks will be equal.
Peiformance of this test for hypotheses 3-3 mdlcates that
mie¢an willingness to pay values are not equal at the 1% level
of 31gmﬁcance Resulis of hypotheses 3.5 provide some
evidence that information effects are significant. However,
we attach more significance to the results of hypotheses |
and 2 since the comparisons made in 3 through 5 are from
samples which are not independent, Wlllmgness to pay
statements in contingent market 2 could be influenced by
information ordering and statements made in contingent
market 1 since the same household participates sequentlally
Some ev1denoe of an information ordering: effect cah be
found in Table 2 where WTPy, is less than half of WTPy, and
WTP,;. Thése values should be equal since contingent
market 2 contains the same information for all respondents.

7. CONCLUSIONS

0verstatement and understatement of willingriess to pay
can result from a lack of information about related envuon-
mental goods in contingent markets. The CV method typi-
cally assumes that households consider related environmen-
tal goods when statmg wnllmgness to pay. However, it 1s
argued that houschold respondents state willingness to pay
based on their information sets acqmred through activity
participation and from the eontmgent market. Households
which do not use natural resources a3 énvironmental goods
generally lack information about the pamcular environmen-
tal good to be valued and potential refated. environmental
goods. These households may have existence values for the
natural resource and be willing to pay money for presérva-
tion, In the contingent market the natural resource to be
valued may appear to be without substitutes and/or comple-
merts. ‘The reduction or increase in willingriess to pay upon
the introdilction of information about related environmental
goods measures the effects of information about ielated
environmental goods.

Considering results from the initial (not sequentlal) coti-
tingent market reported here, the value of the Clear Creek
wetland in western Kentucky is estimated to be between $5
and $17 for each Kentucky household each year depending
on information provided in the coiitingent market. Introduc-
tion of information about substitute environmental goods
(reclaimed lakes) lowers willingness to pay values for the
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Clear Creek wetland. The estimated information effects are
reflected in the $5.81 difference (decréase) in willingness to
pay. We also find that wdlmgness to pay rises when infor-
mation about a complement {(Flendgrson Sloughs) is intro-
duced. The estimated information effects are reflected in the
$5.71 difference {increase) in willingness to pay with infor-
mation about the Henderson Sloughs. The results from-the
sequential contingent market (number 2) are not entirely
consistent, but we think the initial market (humber 1) is more
credible., ‘ .

Our finding hints that the assumption that all households
are aware of related environmental goods which théy would
consider substitutes or complements may often be inade-
quate, especially for natural resources that generate exist-
ence valué, Results support the notion that information
introduced in contingent markets produces a desirable infor-
mation effect [Bergstrom et al., 1989] when all participants
do not possess the same informatio'n sets. Bxplicit introduc-
tion of information about refated environméntal goods may
minimize missiatements of willingness to pay that result
from different prior information across households. These
results may have implications for President Bush’s *‘no net
loss™ wetlands retention policy. The economic value of a
particular wetland area depends on other areas which indi-
viduals think are related. The total value of wetlands de-
pends on the configuration of existing quanmles and types of
wetlands.

ArPENDIX: CONTINGENT MARKETS

Wetland Benefits and Alternative Uses

Wetlands include lakes, ponds, marshes, swamps; ox-
bows, sloughs, and other similar bodies of water which have
been created naturally. Wetlands provide a natural habitat
for many species of fish, wildlife, and plants, Tn western
Kentucky, wetlands provide a summer nesting habitat for
wood ducks and a winter habitat for mallard ducks and
Canadian geese. Other benefits of wetland preservation
include flood and erosion control, water quality enhance-
ment; groundwater recharge, and outdoor recreation such as
hunting dnd nature observation.

With this in mind, consider that preservation of natiral
wetlands involves giving up other potential uses. Commer-
cial development of wetlands includes coal mining, agricul-
tural production, residential, and urban aad highway devel-
opmetit. These alternative uses of wetlands are desirable
also.

Current Status and Wetland Preservation Fund

It has been estimated that over one half of Kentucky’s
natural wetlands have been drained for various alternative
uses. Over 36,000 acres of wetlands are currently protected
from development in western Kentucky, while 48,000 more
acres have been proposed for protection.

The map on the following page illustrates the Clear Creek
wetland area in Hopkins County, Kentucky. This creek and
its tributaries once accounted for about 10,000 acres of
wetlands. Because of coal mining and other alternative uses,
about 5000 acres of wetlands remain in the Clear Creek area.

A recently proposed wetland preservation policy would
establish a Wetland Preservation Fund in Kentucky. Money
from the Fund would be used to purchase and manage
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natuial wetlands, such as Clear Creek, which are desired for
alternative uses. Households would be able to donate money
into the fund and gain the knowledge that natural wetlands
would be preserved in Kentucky, Without the wetland
preservation policy, many of Kentucky’s remiaining natural
wetlands will be converted to alternative uses,

Contingent market 1. First laok at the enclosed sheet of
color photographs. Wetland scene 1 pictures the Clear Creek
wetland area in western Kentucky. About 5000 acres (about
7 square miles) of wetlands along Clear Creek and its
tributaries lie within the western Kentucky coal field,

Now look at wetland scene 2 which pictures a rechaimed,
surface-mined wetland. Coal companies are required to
reclaim wetlands after mining the coal. Even with this type
of reclamation, however, the natural wetlands will be lost.
Hardwood trees would be removed and waterfowl would
feave the Clear Creek area.

Instrument version 11 No information about related en-
vironmental goods is presented.

Instrument version 2: Look at wetland scene 3 which
pictures a reclaimed surface mined wetland and compare it
to wetland scene 1. Surface coal mining companies are able
to reclaim mined areas to provide lakes which function as
wetlands. To build the lakes, the coal pit is not filled with
excess dirt and rock as is usually required. Instead, equip-
ment is used to grade thé pit to provide shallow and deep
water areas. Organic bases are then laid to neutralize water
pollution.

Instrument version 3: Look at wetland scene 4 which
pictures the Hehderson Sloughs wetland area and compare it
to wetland scene . This area is located in Henderson
County, shéwn on the map on page 4, about 35 miles from
the Clear Creek wetland. These 10,000 acres (about 14
square miles) of wetlands are not threatened by surface coat
mining since they are publicly owned and protected.

 Suppose policy makers target the Clear Creek wetland as

a priority wetland preservation site. It has been estimated
that preservation of the Clear Creek wetlands would cost
each Kentucky household $4 each year. If this money is
raised in contributions, it would be used to preserve the
Clear Creek wetlands. Suppose that without the Wetland
Preservation Fund, Clear Creek would be mined and re-
claimed. as a grassland (scene 2). Would you be willing to
contribute $A each year, out of your own household budget,
to the Wetland Preservation Fund to preserve the Clear
Creek wetland as shown in wetland scene 1 (ves or no}?

Contingent market. Suppose a coal company is granted a
permit to mine the Clear Creek wetland area. In cooperation
with state agencies, the coal company will go beyond the
reclamation shown in wetland scene 2. It would construct
wetland lakes, stock ducks and geese on the lakes, and
manage the area to insure that waterfowl populations do not
fall, Because Henderson Sloughs are an existing wildlife
management ared, they would be preserved.

Suppose that without the Wetland Preservation Fund
Clear Creek would be mined and reclaimed as a lake (scene
3). Henderson Sloughs would be preserved (scene 4). Would
you be willing to contribute $4 each year, out of your own
household budget, to the Wetland Preservation Fund to
preserve the Clear Creek wetland as shown in scene 1 (ves or
no)?
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