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Imperfect information in contingent markets can affect the validity and reliability of
contingent values (willingness to pay, WTP) for changes in natural resource allocations.
Survey respondents can acquire information about the natural resource to be valued from
behavior such as on-site use of the resource, off-site use of the resource, and /or from the
survey itself. In this paper we compare the validity and reliability of WTP from respondents
who obtained information in these different ways. Using theoretical validity tests based on
relative prices as well as income we find that WTP is valid for respondents with information
from on-site and /or off-site use. Willingness to pay is less valid for respondents who had no
information about the natural resource before they participated in the survey. Using an
alternative form reliability test, we find that WTP is, in the technical sense, reliable for all
respondents and somewhat more reliable for on-site users. © 1995 Academic Press, Inc.

1. INTRODUCTION

The merit of using contingent values for policy analysis in large part is deter-
mined by their accuracy. Accuracy in contingent valuation depends on the relative
validity and reliability of the valuation measure [23]). The validity of contingent

" The research on which this paper is based was financed in part by the United States Environmental
Protection Agency and the North Carolina Department of Environment, Health, and Natural Re-
sources, through the Albemarle-Pamlico Estuarine Study. Contents of this paper do not necessarily
reflect the views and policies of the U.S. EPA or the N.C. DEHNR, nor does mention of trade names or
commercial products constitute their endorsement by the U.S. or N.C. Government. The research
reported in this paper was also funded (in part) by the North Carolina Agricultural Research Service
and by an East Carolina University Faculty Senate Summer Research Grant.

This paper has benefited from the contributions of workshop participants at North Carolina State
University, East Carolina University, the Agricultural University of Norway, and the University of
Kentucky. We also acknowledge the contributions of two anonymous referees which have greatly
improved this paper.

Address all correspondence to John Whitehead. Mathematical derivations, the survey instrument,
further data description, and additional empirical results, which are referred to throughout this paper,
are available upon request.

This paper was written while Glenn Blomquist was visiting at the Stockholm School of Economics.

238

0095-0696 /95 $12.00
Copyright © 1995 by Academic Press, Inc.
All rights of reproduction in any form reserved.



VALIDITY AND RELJABILITY OF CV 239

value, or stated willingness to pay (WTP), is the extent that the measured value
corresponds to the theoretical definition of value. Technical reliability of stated
WTP is the stability of the measure over time and the extent to which it is due to
nonrandom sources. A contingent value measure can be valid but not reliable and
vice versa.

There is considerable skepticism concerning the validity and reliability of contin-
gent values, especially those values expressed by people who do not visit the
natural resource [15]. The Cummings er al. (12] “reference operating conditions™
suggest that non-use values are the type that are most likely to be inaccurate
because respondents are unfamiliar with the resource. Based on these concerns we
propose a differentiation among types of respondents (not among types of values)
focusing on acquired information, or familiarity, categories. Willingess to pay
statements can be made by

» on-site users: survey respondents who have been consumptive or noncon-
sumptive on-location users of the natural resource,

o off-site users: survey respondents who have read, seen a program, or talked
about the natural resource, and

e non-users: survey respondents who have never seen or heard anything about
the natural resource.

These categories are based on the premise that the lack of validity and/or
reliability of WTP is due to imperfect information. The NOAA Panel on Contin-
gent Valuation [1] focuses concern on WTP statements made by passive users,
respondents who fit into both our off-site user and our non-user categories.

The primary purpose of this paper is to explore the contribution of acquired
information in the assessment of the validity and reliability of contingent values.
Another purpose is to introduce tests for validity assessment based on relative
price effects and for reliability assessment based on an alternative form of the
valuation question. These tests allow us to assess the comparative validity and
reliability of WTP expressed by users, both on-site and off-site, and previously
uninformed non-users of a natural resource.

2. INFORMATION AND WILLINGNESS TO PAY

Willingness to pay is the maximum amount of money respondents would give up
in order to enjoy a natural resource change. For example, consider WTP for
improvements in water quality and wildlife habitat in the Albemarle-Pamlico (A-P)
estuarine system in North Carolina and a related natural resource, such as the
Chesapeake Bay. A formal definition of willingness to pay is

WTPI=e(p1,p2,q§’,q2,u)—e(pl,pz,q',,qz,u), (1)

where e(:) is the expenditure function, p, is the own-price, p, is the cross-price, g,
is the quality of A-P system resources, g, is the quality of Chesapeake Bay
resources, q) is the current (degraded) level of quality, g is an improvement in
quality, and u is utility. Expenditures necessary to maintain a specified utility level
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decrease with an increase in quality (g° to g’) so that WTP > 0.2 Whitehead and
Blomquist [27] argue that information about the natural resource change is a
necessary condition for positive WTP. Households gather information and then
form values for natural resources which can then be expressed as

WTP, =e(pi,ps,q.9,,ul I >0) —e(p,,py.4q1.9,,ul I > 0), (2)

where [ is information about the natural resource. When the household has
information about the resource ({/ > 0) a positive WTP can be formulated (WTP >
0). However, when the household has no information about the resource (7 = 0),
WTP is equal to zero

0=e(p,p:,0,q,,ull =0) —e(py,p;,0,q,,ull=0). (2")

Positive WTP values result from observable behavior that leads to acquired
information.

Information about the resource can be acquired in at least three ways. First, a
survey respondent who is an on-site user of the resource, perhaps a recreational
angler or backpacker, will have information about the natural resource through
personal experience. Second, a respondent may be an off-site user of the resource
and acquire information through books, magazines, television, or conversations
with friends. Third, a non-user will have no information about the natural resource
before the survey but, during the process of participating in contingent valuation,
acquires information from the survey instrument. Of course, on-site users can be
off-site users also and both types of users could get new information via participa-
tion in a contingent market.

The validity and reliability of WTP depend on the amount and type of informa-
tion that individuals have. In general, we suggest that the better the information,
both acquired through personal experience and available in the survey instrument,
the more valid and reliable are the WTP statements made by respondents. This
proposition is similar to the reference operating condition of Cummings et al.,
which specifies that the accuracy of WTP statements increases with the respon-
dent’s familiarity with the natural resource.

In related research, Boyle et al. [7] find that experience with white-water boating
improves the accuracy of WTP for alternative river flows. Boyle et al. [8] ensure
that most of their sample had no prior information about waterfowl in the Central
Flyway so that most of the respondents were non-users. Using the number of birds
as the measure of scope they find that non-use values for prevention of oil in ponds
used for migration are not theoretically valid. Research is needed to assess the
accuracy of WTP for resource changes with which respondents have no experience.

% Our model differs from that of Boyle and Bishop [6], which includes the prices of off-site use (which
they call indirect use) goods such as magazines. It is not impossible that own-price and cross-price
effects might be recovered from hedonic price equations for off-site use goods. We do not have this data
and therefore suppress these terms in our model.

’In contrast, Bishop and Welsh [3] argue that values for obscure resources about which people have
no information are theoretically possible. In the context of our model, their argument is that non-users
can have positive and valid values for obscure resources if they could become informed. They further
argue that these “conditional existence values” should be included in policy analysis because people are
rationally ignorant due to the high cost of information.
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3. VALIDITY AND RELIABILITY TESTS

The most common form of validity test in the contingent valuation literature is
construct validity. Construct validity tests include convergent validity and theoreti-
cal validity tests. Convergent validity tests assess the convergence of the same
contingent value construct measured in different ways. Numerous studies con-
tribute to the evidence that contingent values stated by on-site users are conver-
gent valid [10]. It is difficult to test the convergent validity of WTP stated by off-site
users or non-users, however, since this type of behavior is difficult to observe.

Theoretical validity tests assess the relationship of the measure of contingent
value and theoretical predictions. These tests are typically specified for the rela-
tionship between ability to pay and contingent values and can be conducted with all
types of respondents [13). Another test of theoretical validity, emphasized by the
NOAA Panel [1], is the scope test where contingent values are tested to determine
if they are monotonically increasing in quantity or quality [8, 11].

Theoretical definitions of contingent value, such as WTP, are usually modeled as
differences in indirect utility or expenditure functions. These definitions should
include relative prices as theoretical arguments of WTP. This paper represents an
initial assessment of the theoretical validity of WTP with respect to relative price
effects. Since the appropriate measure of price includes the value of time, we
investigate the effects of changes in the own-price and a cross-price, with a positive
value of time, on WTP for quality changes.

The most common form of technical reliability testing in contingent valuation is
the test-retest method. The test-retest method includes a resurvey of respondents,
presenting them with the same survey instrument, and compares responses in the
same contingent market [18, 20, 24]. A limitation of test-retest reliability assess-
ment is its high cost. A less costly test of reliability is the alternative or parallel
form method [9, 25]. This test employs a single survey and two related valuation
questions designed to be as similar as possible. For instance, if an open-ended
WTP valuation question is initially presented, the alternative form question might
be a closed-ended valuation question. Positive correlations between the measures
estimated from the alternative forms are typically used as evidence of the reliability
of both measures [19].

This paper reports results of an alternative form of reliability test in which the
alternative form of the valuation question is not as closely related as open-ended
and closed-ended forms of WTP. Specifically, elements of contingent valuation are
purposely missing from our initial valuation question. This difference allows
prediction of the direction of bias in the initial valuation. A contingent market is
then constructed and a second valuation question, this time containing elements of
a contingent market, is presented.* A positive and high correlation between the two

* Kealy and Turner [19] present results of what we would describe as an alternative form reliability
test. However, they describe their test as one of convergent validity. There may also be some differences
in interpretation of our reliability test as well. Since we can expect differences in the initial and
subscquent valuations based on theory, our reliability test contains some elements of a theoretical
validity test. We proceed in describing our test as one of reliability since the elements of a reliability test
dominate [25].
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responses, combined with consistent magnitudes of the two measures, would
suggest that WTP is reliable.’

4. SPECIFICATION OF THEORETICAL VALIDITY TESTS

In order to derive theoretical predictions for validity tests, consider equation (2)
assuming [ > 0 for respondents and suppressing / for simplicity. Assume the
reference level of utility is u = v(p,, p,, 4}, 42, y), where y is income and v(-) is
the indirect utility function. Substitution of the indirect utility function into Eq. (2)
yields

WTP, = €[ p;, 2.4}, 42, 0( Py, P2, 41,02, ¥)] — ¥, (3)

which is called the variation function by McConnell [21].

Comparative static analysis of the variation function can be used to specify
validity tests.® For example, WTP for quality changes is increasing in income if
quality is a normal good,

dWTP, >0 .
_— = - >0,
3y Y (4)

where

de(qy)/ v
de(qy)/dv

if ¢ is a normal good (which we will assume throughout the remainder of the
paper).

Other relevant arguments of the variation function are the own price and cross
price. The effect of the own price on WTP is

JWTP,

3 =x"(p1 P2, a4 a2, ) — Y[XT (P P2, 40592, 9)] <O, (5)
1

where x™(-) is the uncompensated (Marshallian) demand function for recreation
trips. WTP is inversely related to the own price of on-site use because recreation
demand, x[(-), is positively related to quality if trips and quality are complements.

The relationship between the own-price effect and the change in recreation
demand can be seen by recognizing that Ax, = x"(p,, ps, ¢}, 45, ¥) —
x™(py, P25 4)s 45, ¥), Where Ax, is the change in the number of recreation trips.
Solving (5) for x(p,, p1, 4}, 4., y) and substituting into Ax, yields Ax, = [(1 —

® A criticism of the test-retest method is that the correlation may be upwardly biased if respondents,
in the retest questionnaire, anchor their subsequent WTP responses to their initial WTP responses.
Correlations of open-ended and closed-ended measures of WTP can be upwardly biased if respondents
anchor their answers to the second valuation question to their first answer. Of course, correlations of
responses to the alternate forms of valuation questions may also be upwardly biased if respondents
anchor their subsequent valuation to their initial valuation.

® For the sake of brevity we skip several intermediate steps in this section (see Whitehead [26]). The
income result follows McConnell [21].
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¥) - x7(p1, P2: 41, 43, ¥) — IWTP /dp,]. So, Ax; » —dWTP,/dp, as y > 1. The
own-price result (5) also holds for those off-site users or non-users who would
participate in recreation after a quality improvement. For off-site users and
non-users the quality improvement would increase recreation demand so that the
currently faced own price is no longer equal to the choke price.’

For off-site users or non-users who face the choke price at both the original and
improved quality levels,

JWTP,

=0. (6)
op,
The own-price effect will equal zero if the improved quality does not induce
recreation participation.
The cross-price effect is

IWTP,

7, =37 (p1, P20 4192 ¥) = Y[XF(pi P20 41,62, 9)] 20 (7)
If x, and x, are substitutes and -y — 1 then the cross-price effect is positive since
increases in g, will increase x, and decrease x,. If x, and x, are complements,
then the cross-price effect is negative since increases in g, will increase x, and x,.
If the resources are unrelated in consumption then the cross-price effect is
negative because y > 1; however, this effect will be small as y — 1. If the number
of trips to the related resource is equal to zero at either quality level, the
cross-price effect is equal to zero.

The relationship between the cross-price effect and the change in recreation
demand at the related site can be found by recognizing that Ax, =
X3P, P2> 4192, ¥) = X7(py, P2, 41, 42, ¥)- Solving (7) for x7'(py, Py, 415 45, ¥) and
substituting into Ax, vields Ax, = [(1 — v} -x(p|, p2, 415 G2, ¥) — dWTP, /3p,].
Asvy— 1, Ax, - —odWTP, /ap,.

5. CONTINGENT VALUATION AND THE RELIABILITY TEST

Our alternative form reliability test compares responses to a WTP question and
a question that elicits the “worth” of the resource. The alternative form test was
conducted in the context of a study about improvements in water quality and
wildlife habitat in the A-P estuarine system [17]. We designed the survey to first
describe the A-P estuarine system and then elicit information about knowledge and
on-site recreational use of the system. On-site users of the A-P system are those
respondents who stated that they had engaged in fishing, swimming, boating, or
some other activity during the past year on the Albemarle Sound, the Pamlico
Sound, or the feeder rivers. Off-site users are those respondents who answered “a
little,” “some,” or “a lot” to the question “how much have you heard or read about
the resources, uses, and problems of the A-P system?” and who are not on-site

7 For off-site users and non-users, since the choke price implicitly depends on quality, dps /dq, > 0,
where p; is the choke price for recreation, x"(-,¢y) = 0 and x[(-,¢}) = 0. As quality improves,
demand may increase and off-site users and non-users may enter the recreation market.
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users. Non-users are those who answered “nothing” to the off-site use question
above and who are not on-site users.

Through a series of questions, the different individual uses of the system such as
fishing, boating, and swimming are then described. Other collective uses of the
system such as water supplies and commercial fishing, as well as knowing that
others including future generations may use and enjoy the A-P system are also
described. Next, the alternative form of the valuation question elicits the WORTH
of the A-P system:

Now I would like to know how much you and your household value water quality and fish and
wildlife habitat in the A-P system. This system provides a number of benefits, such as recreation,
tourism, commercial fishing, food production, and wildlife habitat. Many people also like to know
the rivers and sounds will be protected for future generations. Would it be worth (emphasis
added) $A each year to you and your household to make sure water pollution does not get worse
and wildlife habitat remains the same in the A-P system?

The starting point ($A) took on twelve values with a random start ranging from $5
to $100 (5, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, and 100). The range of starting
points was pretested using an iterative bidding procedure [16]. Once initial yes or
no answers were given, respondents were asked follow-up questions to further elicit
a range of WORTH. An open-ended question, “What is the most that protecting
this system would be worth to you and your household each year?”, was presented
to respondents who did not agree with any of the dollar amounts. The WORTH
question does not imply a payment obligation or payment vehicle.

A series of questions concerning the ways that the A-P system can become
polluted and the type of government programs that can improve water quality is
presented next. These questions were designed to describe the management
program and to make the payment obligation explicit. Next, our WTP question was
in the form of an iterative political market which presents survey respondents with
a referendum vote®:

We already pay for the types of government programs we’ve just discussed through federal, state,
and local taxes. However, government will need more money if the water quality and fish and
wildlife habitat in the A-P system are to be protected. This money would pay for state and local
programs to control pollution, monitor water quality, protect habitat, and educate people. The
goal would be to make sure water pollution does not get worse and habitat remains the same.
Would you and your household be willing to pay (emphasis added) $A, each year, in higher taxes
(emphasis added), for these programs, if you knew the money would be used to protect the A-P
system?

We followed a similar iterative bidding procedure as in the WORTH section with
identical starting-point tax payments and iteration procedures. The open-ended
question “What is the most that you and your household would be willing to pay
each year...?” is presented to respondents who did not agree to pay any of the
dollar amounts. The WTP question makes explicit the payment obligation and
payment vehicle.

* The A-P survey creates a contingent market for a government program designed to improve water
quality and wildlife habitat assuming that water quality and wildlife habitat will decrease from the
current level, In a preliminary study, Hoban and Clifford [16] found empirical support for this
assumption.
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Since the payment vehicle and obligation are not explicitly mentioned, WORTH
is not necessarily income constrained and is more hypothetical. Therefore WORTH
should be greater than or equal to WTP. A weak test of the alternative form
reliability of WTP is the correlation between WORTH and WTP. Positive and
significant correlations between WORTH and WTP lend some reliability to the
WTP statement. A stronger test of reliability is the correlation plus a difference in
means test. A mean WORTH significantly greater than mean WTP lends reliability
to the WTP statement. Another stronger test of reliability is the chi-square test for
count data of the proportions of respondents who state WTP less than or equal to
WORTH.

6. THE DATA

Our survey design was cross-sectional, utilizing a random sample of households
with telephones. The universe for the survey was defined as the 100 counties in
North Carolina and the 16 counties/independent cities in Virginia within the
watershed of the A-P system. The 1990 population of the region was 7,442,684
individuals and, based on the average number of persons per household, 2.54, the
number of households was 2,930,190. The counties making up the universe were
stratified into five standard geographic regions in order to sample the entire region
affected by the estuarine system and over-sample the sparsely populated, North
Carolina coastal plain. Phone numbers for the sample were selected using a
random digit dialing technique. Telephone interviews were completed with 1133
households, constituting an overall response rate of 70.5%.

In Table I we present the means of the variables by user status. The WTP data
we analyze do not include protest or outlier responses.” The WTP data are mixed
continuous /interval with 13% zero WTP responses, 63% interval data responses,
and 24% open-ended responses greater than $100. For WTP values less than $100
and greater than $5 the mid-point of each $5-$10 interval is used as an estimate of
the WTP within the interval. WTP values equal to zero and greater than $100 are
included as point estimates.

Construction of the own-price and cross-price variables is consistent with the
recreation demand literature. While we do not have any direct evidence that
respondents use the Chesapeake Bay, we chose the Chesapeake Bay as the
potentially related natural resource due to its proximity and similarity of character-
istics and services provided.'” The round-trip distance to both the A-P system and
the Chesapeake Bay is calculated as the driving distance from the population
center of the respondent’s county to the nearest water access. The opportunity cost
of time is equal to the wage rate and the average driving speed is the North
Carolina state average.

? For zero dollar respondents the follow-up question “Why would you not be willing to pay
anything?” is presented. Respondents who reject the contingent market institution, existing governmen-
tal institutions, or the payment vehicle are considered protests. Outliers are those respondents who
could not formulate a WTP answer and whose WTP was coded as “greater than $995 or priceless.” A
WTP greater than $995 is $300 more than the next highest WTP response ($700) and at least 3% of
average household income for our sample. Fifty-six protest responses and 29 outlier responses are
deleted. There are also 15 item non-responses to the WTP question.

" Indirect and weak evidence that respondents use the Chesapeake Bay is that respondent use of
“other water bodies” for outdoor recreation and the price of a Chesapeake Bay trip is negatively related
and statistically significant in a recreation demand model.
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TABLE 1
Data Summary?

Variable On-site users Off-site users Non-users
WTP $71.13 $55.76 $49.46
(78.92)° (59.54) (47.19)

WORTH¢ $77.37 $69.45 $52.88
(76.80) (81.10) (54.58)

Own-price? $121.42 $142.38 $156.67
(106.08) (116.03) (146.09)

Cross-price® $143.19 $169.87 $173.04
(129.78) (144.60) (175.82)

Income/ $40,325.36 $32,944.91 $31,659.01
(27,946.53) (25,772.96) (29,803.74)

A $46.15 $47.52 $46.40
(31.40) (31.24) (30.59)

n 308 518 207

#1990 dollars.

® Standard deviation in parentheses.

“n = 262,454,192 for on-site users, off-site users, and non-users due to
item non-response.

4 The dollar and time costs of a trip to the Albemarle-Pamlico estuar-
ine system.

¢ The dollar and time costs of a trip to the Chesapeake Bay.

I Total income before taxes including wages and salaries, pension
dividends, net farm income, and government payments.

Tests for differences in means of the characteristics of respondents are con-
ducted which suggest that off-site users and non-users are similar but that on-site
users are different from both groups. For on-site users, each difference in mean is
significantly different from zero when compared to both groups except for the
difference in WORTH for the on-site users and off-site users. The only statistically
significant difference in means between the off-site users and the non-users is for
the WORTH variable. The tax amount ($A) variable is insignificantly different
across groups.

7. EMPIRICAL RESULTS

The validity of WTP is assessed through Tobit regression analysis (Table II)."
Reliability is assessed through correlation, differences in means, and proportions

" Data are weighted in order to adjust for the regional stratification of the sample. The choice of
estimation technique is among the grouped data, Tobit, and Logit or Probit (based on the responses to
the initial dichotomous choice question) regression. The initial dichotomous choice response data,
however, suffer from the “fat tails” problem. Although the starting points were pretested in Hoban and
Clifford [16], 59% of the sub-sample presented with the highest tax amount ($100) agreed to pay. We
present the Tobit regressions due to the tightness of our WTP intervals and the censoring of the data
[29]. The Tobit coefficients presented in Table II are adjusted so that they have a direct economic
interpretation [22]. The adjusted coefficients ( 3*) are 8* = o F(z)- 87, where o is the standard
error of the regression, F(z) is the unit cumulative normal distribution, and BT are the Tobit
coefficients.

Starting point bias results when respondents consider the initial dollar amount offered as an implied
“correct” value [5]. Since the starting points were randomly assigned, the correlations between starting
points and other independent variables are low. Starting point bias does not affect our validity tests.
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TABLE 11
Validity Tests: Tobit Coefficients, Dependent Variable = WTP

Variable On-site users Off-site users Non-users
Intercept -1.54 ~543 11.49*
(-0.17)° (- L1D) (1.92)
Own price ~0.19** ~0.13** —0.0028
(~234) (—2.48) (—0.034)
Cross price 0.066 0.15*** 0.040
(1.13) (3.10) (0.68)
Income 0.00102*** 0.00051*** —0.000054
(5.15 410 (=030
A 0.65%** 0.49%** 0.42%**
(5.35) (7.41) (4.34)
o? 80.63*** 56.00%** 50.87***
(23.61) (28.81) (17.70)
Log likelihood function —1684.60 —2517.20 -967.12

n 308 518 207

Note. *** ** and * indicate significance at the p = .01, .05, and .10 levels.
¢ statistic in parentheses.
® Standard error of the regression.

tests (Table III). A comparative analysis of respondents who obtained information
from on-site use, off-site use, and only from the survey itself (the non-users) is
performed.

For both the on-site user and off-site user samples, the own-price coefficient is
the correct sign and significantly different from zero.”> WTP decreases by $.19 for
on-site users and decreases by $.13 for off-site users when own price increases by
$1. The own-price coefficient for the non-user sample is negative but insignificantly
different from zero. These results are consistent with predictions from theoretical
validity tests. The sizes of the own-price coefficients are plausible. With a quality

"2 This result does not hold for the on-site user sample when protest and outlier responses arc
included in the WTP regression because the own-price coefficient becomes insignificant. All other
validity and reliability tests are stable whether the protests or outliers are included or not.

TABLE Il
Reliabiltiy Tests
Test” On-site users Off-site users Non-users

r(WORTH, WTP) 0.92 0.64 0.70
(WORTH ~ WTP)? $10.68 $14.55 $6.26

(5.59) (7.25) 2.11)
% (WORTH > WTP) 76.95 78.38 75.85

(9.46)° (12.92) (7.44)

n 262 454 192

© All results are statistically significant at the p = .01 level.

® Wilcoxon signed-rank test.

¢ z statistic in parentheses.

4 Test of proportions based on the binomial distribution for count data.
¢ Chi-square statistic in parentheses.
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improvement, the typical on-site user would take .19 additional recreation trips per
year with a quality improvement and the typical off-site user would take .13
recreation trips to the A-P system per year.” The typical non-user would not
participate in recreation with improved quality.

Chesapeake Bay recreation trips are substitutes for A-P system recreation trips
for off-site users since the cross-price coefficient is positive. The typical off-site
user would be willing to pay $.15 more for a quality improvement with a $1
increase in the price of a recreation trip to the Chesapeake Bay. The size of the
cross-price coefficient is plausible. The typical off-site user would make .15 fewer
recreation trips to the Chesapeake Bay with the quality improvement in the A-P
system. The cross-price coefficients for the on-site user and non-user samples are
insignificantly different from zero, suggesting on-site use of the Chesapeake Bay
would not change. These results are also consistent with predictions from theoreti-
cal validity tests.

The income coefficient is positive and significant in both on-site and off-site user
models, suggesting that houscholds that have information about the resource
consider their income constraints when stating WTP. Income elasticities, calculated
using the means of income and WTP, for on-site users (.58) and off-site users (.30)
are both plausible. The income coefficient for the non-user sample is negative and
insignificantly different from zero, suggesting that households that have no infor-
mation about the resource before the survey do not consider their income con-
straints when stating WTP.

Likelihood ratio tests for equivalence of vectors of coefficients are next con-
ducted for pairs of user groups. Each coefficient vector is significantly different
from the others at the p = .01 level, which suggests that respondents in each group
formulate their WTP response in different ways. Since means of WTP, own-price,
cross-price, and income for off-site users and non-users are not significantly
different, theoretical validity tests are essential in order to distinguish between the
two groups. The difference in mean WTP between the on-site users and off-site
users is due to a combination of differences in variables and differences in
coefficient vectors.

For the reliability tests we analyze cases that report both WORTH and WTP
values. The correlation coefficient (r) between WORTH and WTP is high and
statistically different from zero for each of the user groups. The correlation is
highest for on-site users. A stronger reliability test is a comparison of differences in
means between WORTH and WTP combined with the correlation coefficient. This
test measures the consistency of responses and the magnitude of the responses. In
all three samples, mean WTP is less than mean WORTH according to the
Wilcoxon signed-rank test statistic [14]. For each group, differences in means
between WORTH and WTP are significantly different from zero. Another stronger
reliability statistic is the proportions test in which the proportions of reliable WTP

' Recall that the own-price cffect measures (the negative of) the quality-induced recreation demand
shift and that this is true when y — 1. An estimate of y can be found from the coefficient on the
income variable which is equal to y — 1. For the on-site user and off-site user samples, ¥ = 1.00102 and
1.00051, respectively. The off-site user result suggests that respondents are initially (with low quality)
priced out of the recreation market but with an improvement in quality the recreation demand curve
shifts right to where the own-price is less than the choke price.



VALIDITY AND RELIABILITY OF CV 249

responses are tested against a random distribution. The chi-square statistics
indicate that the WTP responses for each of the user groups is reliable.!

Comparison of reliability between the three user groups finds some evidence
that on-site user WTP responses are more reliable than the others. A test for
differences in correlations reveals that the correlation for the on-site users is
statistically significantly greater than that for the off-site users and non-users [4].
There is no statistically significant difference in the correlations between the
off-site users and non-users. However, using a chi-square test for differences in
proportions, no statistical difference is found for the count data [14]. We have no
theory to suggest the appropriate difference in means between WTP and WORTH
and do not pursue this comparison.

8. CONCLUSIONS

In this paper we introduce tests for the validity and reliability of WTP. We find
that relative prices and income have predictable effects on WTP for both on-site
and off-site users of the resource. The same cannot be said for non-users who had
no information about A-P system resources prior to the survey. Considering
especially the test for income effects, we find that the non-user group does not
state WTP in theoretically predicted ways. We find that WTP stated by on-site
users, off-site users, and non-users is reliable based on an alternative form
reliability test. One comparative reliability test statistic, based on correlations,
suggests that WTP stated by on-site users is more reliable than that stated by
off-site users and non-users.

We find that the information acquired by respondents before the survey infor-
mation is presented can be a key determinant of validity and reliability. In general,
validity and reliability increase with familiarity. These results imply that contingent
markets presented to respondents who are unfamiliar with the resource will
generate less accurate statements of WTP. When it is suspected that potential
respondents are unfamiliar with the natural resource, greater effort could be made
to inform respondents about characteristics of the choice problem, such as the
quality of the resource and related environmental goods [2, 28)]. In this context the
divergence of WTP caused by information treatment groups can be interpreted as
a sign of increasing validity of WTP.

Our results suggest that the set of usable WTP responses includes not only
on-site users of a resource but also off-site users, those respondents who have
expended their own resources and acquired information about the resource prior
to being presented a contingent market. This is only part of the group of passive
users referred to by the NOAA Panel on Contingent Valuation [1]. The greatest

" We also conduct regression analysis to determine whether the differences between WTP and
WORTH are for the expected reasons or due to two intervening variables. The two variables have no
effect on the correlation between WTP and WORTH. Another concern is if WORTH and WTP are
different concepts to the average person. We test this by regressing WORTH on the theoretical
determinants of WTP found in our validity test. These results strongly suggest that the concept of
WORTH is less of an economic concept than WTP, especially for off-site users.
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challenge is contingent valuation by people with no prior information about the
natural resource.
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