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ABSTRACT

In this paper, we develop an empirical test of iaacy in contingent willingness to
pay (WTP) responses, which is based on the follgwairpriori expectation. In economics,
when an individual considers paying for public geolis decision to pay, and his WTP are
based on utility-maximising behaviour. Accordingbgpposing other factors are identical, if
individual A expresses greater interest in payimgdublic goods in general than individual
B, that is because A receives more benefits fromuike and/or the non-use of these goods
than B. Continuing with this logic, if both individls are asked about their WTP for a precise
public good, A should logically be more likely taypand should be willing to pay more than
B. Thus, the test consists in measuring the degredich people are likelio give moneyor
public goods in general, and including it as a c@a@ in WTP models for the specific public
good. If this covariate is significantly positiiben WTP responses are considered consistent.
If this is not the case, then future research migbitis on motives behind inconsistent WTP
responses. To assess the robustness of the tespns&ler 3 situations 1) the covariate is
exogenous 2) it is endogenous and uncorrelatedtivttthoice to pay or not for the specific
good 3) it is endogenous and correlated with thmiae. Using a contingent valuation study
estimating tourists’ willingness to pay for futunature reserves in the Gulf of Morbihan, we
find that WTP responses are consistent in all sdna considered.
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l. Introduction

Several economic valuation methods have been alg@@lto determine the monetary
value for non-market goods and services. They mided] into two categories: revealed and
stated preference methods. According to White anett (1999), the former is based on how
people actually behave, whereas the latter is basdw people say they would behave in a
hypothetical situation. For example, when a studytieg individuals’ preferences for a new
non-market good, such as a nature reserve, revpedéerence methods may not be applied.
The reason for this is that there is a lack of @daut the use of the nature reserve or market
goods that are its complements (Pouta, 2003). Sheeroposed nature reserve is not yet es-
tablished, only stated preference methods areldeifar estimating the benefits associated
with it. Contingent valuation (CV) is one such nathin a CV survey, respondents are asked
about their maximum willingness to pay (WTP) fopgram providing the new good. In
addition to the valuation question proper, they asked other questions that aid interested
parties in interpreting the WTP obtained (Pout®40

Because CV technique is based on simulated ecaenmauikets, many researchers are
sceptical about its results (e.g. Hausman, 1998mbnd and Hausman, 1994). Critics have
questioned two aspects of the method, nammeligbility andvalidity (Venkatachalam, 2004).
Reliability refers to the stability of estimatedntmgent values over time and populations
(Reiling et al.,1990; Whiteheadt al. 1995), while the validity implies that CV estimaitea-
sures that it is theoretically supposed to mea@heeHicksian surplus) and that it changes in
theoretically predicted ways (Lyssenko and Martikspifieira, 2009). A large number of
studies have tested for the reliability (e.g.: Lagni989; Reilinget al., 1990; McConnelket
al., 1998) and the validity (e.g.: Bishop and Heberldi#86; Smith and Desvousges, 1986;
Kahneman and Knetsch, 1992; Kramer and Mercier7 1®8brrisonet al., 2000; Ryan and
San Miguel, 2000; Ryaet al.,2004; Kontoleoret al.,2005) of contingent values. Several of
these studies have successfully passed avareldbility andvalidity tests, showing that CV
results are both reliable and valid. However, tbhetioversy is not necessarily closed; there
are still some concerns about these concepts (Gam&abaret al 2007).

Given this persistent scepticism, in this paper,add to the literature on the accuracy
of WTP experiments by looking at the consistencyesponses. More precisely, we perform
a simple test ofheoretical validity(i.e. we examine whether results conform to the economic
theory ora priori expectations) based on the followiagpriori expectatioh In economics,
when an individual considers paying for public gegdais decision to pay, and his WTP, if he
agrees, are based on utility-maximising behaviacokdingly, assuming other factors are
identical, if individual A expresses greater instr paying for public goods in general than
individual B, that is because A perceives more benfom the use and/or non-use of such
goods than B. Continuing with this logic, if bothrpons are asked their WTP for a particular
public good, A should logically be more likely taypand should be willing to pay more than
B. Thus, one way of evaluating the consistency diPWesponses is to measure the degree to
which subjects are likelio give moneyor public goods in general, and include this measu
as a covariate in WTP models (both the decisicstdte or not a positive WTP model and the
positive WTP stated model) for the specific pulgjond evaluated. If the covariate is signifi-
cantly positive in both models, this suggests thatstronger subjects’ intention to engage in
the financing of environmental goods in generad, riiore likely their intention to pay for the

! The validity is of three types: content validityjterion validity and construct validity. The tHihas two forms:
convergent validity and theoretical validity (seat®maret al., 2002, for more details).



particular good is and the more important their WdPit are, all other characteristics being
equal. Therefore, WTP responses can be consideosgistent”. If the covariate is not signi-
ficant and positive, future research might focusmatives behind inconsistent responses.

To carry out the test we use the data from a C¥ystaeasuring tourists’ WTP for the
creation of nature reserves in the Gulf of Morbilgrance). The current situation in this area
is conducive to the exploration of many nature geton initiatives. Indeed, a program for a
Nature Regional Park was recently given a favoeralginion by public authorities. One of
its main objectives consists of "making its hertaan asset for the Gulf of Morbihan" by
"preserving and safeguarding the region’s biodigr$SIAGM, 2009). This means that, for
reasons linked to the protection of natural enviments, the park will formulate and facilitate
the introduction of other schemes, such as newaageserves At the same time, the gulf is
one of the most popular tourist destinations imEea With approximately 1.2 million tourists
a year (Queffelec and Philippe, 2008), in termsw#rnight stays, it is part of thé'dargest
department for tourism (CGM, 2005). The touristremoy currently accounts for 10% of
GDP in the Morbihan (CCIM, 2008). This area oweasattractiveness mainly to its natural
assets, which, according to the results of a sucaesied out by MORGOAT (2005), is the
second main reason given (39%) for organisingpa bni addition, the same source argues that
96% of tourists believe that its natural sitesaraluable asset for Morbihan, and more than
33% indicate that they have already visited attleas of these sites, which suggests that they
place a high value on them. Therefore, as parh@&xaanteevaluation of the nature reserves,
it is legitimate to ask tourists about the amountoney they are willing to pay in order to
benefit from these areas.

The remainder of this paper is organized as folldection 2 presents the consistency
test design. Section 3 contains a description @fstirvey and data. Results and discussion of
the empirical test are provided in section 4, whéetion 5 concludes the paper.

2. Design of the consistency test

To perform the test we first need to measure itmerisity” of individuals’ intention to
financially support nature protection programs émeral. To do this, tourists are asked to rate
the probability that they wilspend monegn them on a four-point scale ranging from "very
likely" (4) to "very unlikely" (1). On the basis difieir responses, we create two groups of res-
pondents by aggregating those who answer thatateeyery likely /likely to make a financial
contribution towards nature protection programgeneral on the one hand and those who are
unlikely/very unlikely on the other. As the form&mnow a strong intention to give money for
such actions, they are called "Participants stat®d"the other hand, since the latter express a
weak intention, they are called "Non-Participaritgex!”. To distinguish these two categories
of tourists, we construct a dummy variabRARTICIPANT which takes on values of 1 or 0,

1 designating a "Participant stated" and 0 a "Narti€lpant stated".

Once this "intensity" of individuals’ intention measured, it only remains to ask them
about their preferences for the specific goodhmresent paper, after being informed of the
contingent program, individuals are asked to salegt maximum WTP from a payment card
ranged in € 5 bands from € 0 to €50 (see appenditheé CV program format). Dependent on

2 Article 6 of Section 1 of the Charter report (SIMG2009).



whether respondents indicate a positive or a zerauat, they are called "Payers" in the first
case and "Non-Payers" in the second. Another dufactgr, namely, "PAYER" is created in
order to distinguish these two categories. It detbl for Payers and O for others.

Taken together, these qualitative variables, PARFANT and PAYER, suggest that
tourists make two decisions 1) to be a particigaated or a non-participant stated” 2) "to be a
payer or a non-payer". Thus, a basic way of evalgdhe consistency of WTP responses is to
analyse the effect of the factBARTICIPANT and the direction of its effect on both people’s
decision to be a payer and positive amounts state@serves. In other words, this consists of
applying the simple Heckman’s 2 step method. Theclbehind this is that the amount selec-
ted by someone results from a sequential decis@king process: "to pay or not" is the first
step, and, if participating, "how much" is the smtoln such a model, we first estimate a
Probit model to explain the choice to be a payer and Weeneport the inverse of Mill’s ratio
as an additional regressor in thesitiveWTP regression estimated by ordinary least squares
(OLS) (Garciaet al., 2009). The indicator "inverse Mill's ratio" allowss to detect, and if
necessary, correct the sample selection bias dilnettact that only positive WTP are regres-
sed. Using this procedure we conclude that WTPoresgs pass the test of consistency as pro-
posed here, if the dummy variabPARTICIPANT included in both the Probit model and the
OLS regression is significantly positive. As mengd above, this indicates that the stronger
respondents’ intention to engage in the financihgature protection programs in general, the
more likely their intention to pay for the creatiohnature reserves is and the more important
their WTP for it are. If this factor is not sigraéint and positive, then doubts may be reasona-
bly expressed on the consistency of results, ansl om their use in a benefit-cost analysis of
nature reserves and/or in the implementation aimgistrategies for these areas.

In the above approaclPARTICIPANT is treated as an exogenous variable in the two
models. To assess the robustness of our resuitssywbrth supposing that such a variable is
endogenously determined, which means that inteegswwvho identify themselves as being
Participantsdiffer in a number omeasuredandunmeasuredvays from those who consider
themselvedNon-participants resulting in different WT® For example, the former may have
a more favourable attitude towards paying for reapnotection initiatives in general than the
latter and thus state different amounts of moneyné&ture reserves. Many CV studies dealing
with the issue of the endogeneity of regressorsvghat this assumption is reasonable. Follo-
wing these, individual observed behavioural deasjon our case the behavioural decision to
financially support nature protection programs émeral, usually are endogenous (Albeeni
al., 1997; Garciat al, 2009; Lyssenko and Martinez-Espifieira, 2009)sT besting for con-
sistency in tourists’ WTP for nature reserves appsed here requires first to understand why
subjects are Participants stated and what facttastahis choice. Miranda and Rabe-Hesketh
(2006) explain that the potential problem of the@geneity of dummy factors defining beha-
vioural decisions, in our case PARTICIPANT, couklregarded as a problem of endogenous
switching. According to the same sourcegimlogenous switching modée dependent fac-
tor (WTP) is a function of not only a set exogenoegressors, but also a binary variable "cal-
led regime-switch variable". Figure 1 describesdtracture of the new procedure that is de-
velopped in what follows to test the consistencC®fWTP responses.

3 Endogeneity occurs when an explanatory variatdiidred in a model (ex.: WTP model) is potentiallyrelated with the
error term of the same model.



Figure 1.The structure of the approach developed to test theonsistency of CV responses
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Formally, the general econometric model behind ti@w procedure can be expressed
as follows:

= Tourists’ first decision: The decision to beRatticipant stateti
Participart” = X.J + 4, (1)
Participart, =1 if  Participart’ >~ 0
Participart, =0 if  Participant;’ <0

= Tourists’ second decision: The decision to b@ayer'

Payel’ = X .+ i, (2)
Payer=1 if Payer>0
Payer=0 if Payer<0

where Participart, and Payef are latent variablesX,, and X are, respectively, the deter-

minants of the choice to be a "Participant stated! the one "to be a Payedand « are the
vectors of associated coefficients to be estimatbie 4, and . are the random errors.

= Tourists’ willingness to pay equations:

B X, +&  Participart, =1 and Payeyr = 1 (for Participarts statedpayers) (3)
WTR = if
0 Participart, =1 and Payer =0



B, X, +&, Participaty =0 andPayer=1 (for Non- Participats statedpayers) (4)
WTR = if
0 Participay = 0 and Paygr=0

where X, and X,, are, respectively, the vectors of exogenous regref WTP equations 3
and 4,43, andf%; are the associated vectors of parameters, wilend £,, are the error terms.

We suspect that Equations 3 and 4 are subjectdimuble selection bias. Indeed, by
itself, the first is subject to the double selectimas in that data are "missing” BT when

both Participart; = 0 and Payer = 0. Likewise, the second is subject to bias in trebdre
"missing” onWTR;, when bothParticipart; =1 and Payer = 0 In such situations, an OLS

estimation of WTP would result in inconsistent paeters estimates ¢ and/, The appro-
priate procedure consists of applying the simplekd®an’s 2 step method or its extension, as
proposed by Ham (1982) and Tunali (1986), dependenthether disturbances in equations
1 and 2, called selection equations, are assumbd tocorrelated or correlated. The correct
versions of WTP equations to be estimated indivigzae:

WTR = B X, + PpAes + PcAcy +&;  (for Participans statedand payers) (5)
WTRB, = B,X, + PpoAp, + PciAc, +&,  (for Non- Participans statedand payers (6)
where

CoMtp. &)= Py 20, CoMthc &)= 0 20, CoMpdp.&5) = pp, % 0,
COV(,Uic :52i) =P % 0, CO\'(EJJ' 1£2i) =p,=0
A, are the inverse Mill's ratios anf] are the new error terms with zero means.

If the error termg, andy,. are assumed to be uncorrelated d@{ s, 11, ) = o =0,
then the inverses Mill’'s ratios are:

AX,9) AXicw)

———= and —Ff—=% if Participart, =1 and Payer=1
L[l M ek |
Pi Cci — _ X 5 ‘
M and AXcw) if Participart; =0 and Payef=1
1_(D(XiP5) (D(Xica))

where ¢() and ®() are, respectively, the standard normal probabiliysity function, and
the standard normal distribution function. In stfistage, we estimate two independermabit
models of (1) and (2) to obtain consistent estisidtand « , which are then used to construct
A andA; . In a second stage, we estimate WTP equatioren(b)6) on the set of explanato-
ry factors, including the inverses of Mill's ratidBecause the error terms of equations 1 and 2
are supposed to be independent, using this mellawvdsaus to only test whether Participants
stated are WTP more than Non-Participant statedrdar to test whether the former are more
likely to pay for nature reserves than the lattex,need to assume th@oV(y,, 14, ) = o # 0.



Under this hypothesis, an extension of Heckmants step technique should be applied (see
Ham, 1982; Tunali, 1986). Then the inverses ofI'Miatio become:

dx ok ob)  xealrold)
Ao and . = CDZ(XipJ’XiC’p) CDZ(XiPJ’XiCC‘)’p)
U ko) efxea)of-c)

O(Xcw)- CDZ(XipJ' Xic» p) (X e ) - D, Xip, Xic 1/0)

if Participart; =1 and Payer =1

if Particip.= 0, Payer =1

with P = (XiC —pxip)/wll—p2 and C = (Xip — pXic )/\1- p?

where @, () and ®()) represent the bivariate and univariate standarchalocumulative distri-

bution functions, while(.) is the standard normal probability density functids in the prece-

ding approach, we use a two-stage process to éstiarpations (5) and (6). First, we estimate
a bivariateProbit model defined by Equations (1) and (2) to obtainststent estimators ab,
a and p. The estimate®, « and p are used to calculaté, andA . In this stage what it is

particularly interesting for us is to see whetlgeiis significantly different from zero, and, if it

is, the direction of its influence. In the frameWwaf the test, tourists’ responses relating to the
decision to pay or not for nature reserves aresisbent” if onlypo is significantly positive, be-

cause this highlights the fact that subjects wteoraore likely to identify themselves as being
Participants are also those who are more likelgetd®ayers. Finally, including the inverses of
Mill’s ratios as regressors, we estimate WTP eguati(5) and (6) by OLS.

To investigate the consistency of tourists’ WTBpnses, this study uses a tree-stage
process considering the choice to be a Particigtatéd or Non-Participant stated 1) exogenous
to both decisions to be a Payer or not, and if Balge WTP stated; 2) endogenous and uncor-
related with the above decision; 3) endogenouscanglated with this.

3. Brief description of the questionnaire and data collection

The questionnaire consists of four major secti&ash interview begins by explaining
the context of the survey, and checking whetheratrthe subject interviewed is a tourist. In
accordance with the international definition of theurist” (see Cuvelier, 1998), only those
respondents not resident in the gulf and spendihgpat one night there are selected. We ask,
therefore, for the commune in which their main hamsituated and for their duration of stay.
The first section refers to questions about vib@racteristics. The second section includes
questions about individuals’ environmental attitti@d®d behaviour, such as the question with
regard to their choice to be a Participant stateal Non-Participant stated. Section tree intro-
duces the contingent program of the creation ofireateserves and the WTP questions. For
credibility purposes, following the example of Rech(1995) and Bateman and Langford
(1997), people are provided a map showing the ar@asernet Then, they are introduced to
the logic of the contingent market. Because thd Giullorbihan already has a nature reserve,
called "Séné Nature Reserve", which is visited bscpasing an individual entrance fee, they

* Still using the same reasoning, the CV project drasvn up with the assistance of certain membe&AdGEM.



are informed that the new nature reserves coulfinbeced by this payment vehicle. Based
on this, respondents are asked to select their Wfrthe payment card previously presented
in order to visit all the nature reserves overphgod of a week Following standard practice

in CV studies, those indicating a zero amount nexglain their reason for doing so, and the
question is used to differentiate between a true YETP and a protest response. The question
is formulated as a series of proposals from whinghibterviewee has to choose the one that
represents his main argument. Finally, as Batestah (2002) suggest the section four inclu-
des questions relating to socio-economic and deapbgr characteristics.

The final version of the questionnaire is admimsteby face to face interviews of 498
tourists between July and August 2007. To avoidlacsion bias in favour of those interested
in natural environment, the survey is carried dudiierent points of the Gulf of Morbihan -
including urban sites and "nature" sites selecfégl discussions with members of SIAGM
and the Morbihan Departmental Tourism Authority (D).

4. Main results of the consistency test and discussion

In what follows, we test for consistency in indivals’ WTP for the implementation of
nature reserves using successively both statistirhleconometric approaches.

4.1. Statistical approach

Following the intuition behind the consistencyt tesried out here, respondents’ WTP
are "consistent" if onlyarticipants statecire more likely to pay and are willing to pay more
for nature reserves thaéfon-Participants statedThus, hypotheses to be tested are stated for-
mally as:

First hypothesis

0 — —
Hl - I:)'Ad%:’ARTICIPANTS STATED — I:)AR\ION—PARTICIPANI'S STATED and

1
Hl - I:)'A‘IRDARTICIPANTS STATED 7 I:)'A‘IR\ION—PARTICIPANI'S STATED

wherePAR is the positive amount rate of money for the togeof nature reserves.

Second hypothesis

n

0 — —
H 2 = WTPPARTICIPANI'S STATED — WTPNON—PARTICIPANTS STATED and

N n

1_
H3 =WTPearticipanrs statep # WTPron-parTiciPANTS STATED

whereWTP is the mean amounts expressed by interviewees.

® The money amounts proposed (from €0 to €50, witia €ange) are based on those received in a preftdse
questionnaire carried out in November 2006. LikéeBaanet al.,(1995), in this pilot study, tourists (30) are as-
ked about their WTP using the open-ended approach.



In table 1 we present test results correspondirtbé first hypothesis. As may be seen,
there are as many Participants stated as Non-Pariis stated (249 persons), which suggests
that subjects are really heterogeneous with retgatige intention to financially support nature
protection actions in general. On the other hasdpathe decision to pay or not for nature re-
serves, only small proportions of zero bids arenfdated, showing that the two categories of
people have a "participative" intention towardsipgyfor the precise good evaluatedhis is
particularly surprising with respect to Non-Pagnts stated, since these persons expressed a
"non-participative" intention towards paying forngeal programs that enhance nature protec-
tion. However, results show that a larger portibParticipants stated (96%) accept to pay as
compared to Non-Patrticipants stated (90%). Thesghared test indicates that this difference
in response rates to the valuation question prbpeween these groups of tourists is signify-
cant at the 1% level. This means that Participsiated are more likely to pay for the creation
of nature reserves than Non-Participants statedthier words, it seems that the two decisions
are dependant, i.e., a strong intention expresgeddividuals towards paying for nature pro-
tection programs in general necessarily imply ai@pative intention from these same indivi-
duals towards giving money for a specific programegtion of nature reserves). This finding
is consistent with economic intuition behind thasistency test developed in this paper.

Table 1 Response rates to the valuation question accordirig the decision to be a Participant

stated
Participants stated Non-Participants stated N
Payers 240 (96.4%) 224 (90.0%) 464
Non-Payers 9 (3.6%) 25 (10.0%) 34
N 249 249 498
X2 value 8.08***

*** Significant at the 1% level

In table 2 we present the arithmetic means, ahdrdtatics, of positive WTP for both
Participants stated and Non-Participants statechngl®f WTP for the former and the latter
are €14.96 and €12.81, respectively. Because thdéypothesis that WTP amounts are nor-
mally distributed is rejected at the 1% level by ttutcome of the Kolmogorov-Smirnov test,
we use the non-parametric Mann-Whitney test to @mor difference observed (€2.15) in

mean WTP values between sub-samples. The resultsshat H, is rejected at the 5% level

in favour of the alternative;, i.e., Participants stated are WTP more than Nantigdpants
stated.

Table 2.Means positive WTP

€ Mean (S.D.) Median
Participants stated 14.96 (8.96) 15.00
Non-Participants stated 12.81 (7.01) 10.00
Kolmogorov-Smirnov value 4.357***
Mann-Whitney value - 2.460**

*** Significant at the 1% level, S.D Standard Detigan

® After studying reasons why respondents refuseyo we consider all zero WTP stated as protesbresss.



Together, these tables demonstrate that Particsated not only are more likely to
pay, but also are willing to pay more than Non-iegrants stated for the establishment of na-
nature reserves. Thus, following our consistensy teurists’ WTP seem to be consistent.

4.2. Econometric approach

Although statistical results reported above amsggient with our expectations, we be-
lieve that they are not robust enough to confirnetier WTP responses are consistent. The-
fore, it is valuable to employ econometric procesun order to further the analysis.

To investigate whether Participants stated areerhkely to pay than Non-Participants
stated, two categories Bfobit models are estimated. The results are providdaiole 3. Be-
fore running these models, we compare sample desistecs between Participants stated and
Non-Participants stated, on the one hand, and,deztWayers and Non-Payers, on the other.
This is in order to test whether subjects diffgngicantly in a number of characteristics. As
Strazzereet al., (2003) and Fontat al., (2009) note, any significant difference between the
groups of tourists compared is an early indicatfothe presence of sample frame bias, and
thus justifies the application of models with ssdectivity. We use the Mann-Whitney test to
compare for differences in means of all explanatagtors between these sub-samples. The
null hypothesis is that there is no difference. @sults highlight significant differences in
some variables. Consequently, only these charatitsriare included iRrobit models, except
for the variable DPARTICIPANT used in Model 1, besa it is our factor of interest.

Turning to the presentation of results, in Modéhé& decision to be a Participant stated
(DPARTICIPANT) is treated as an exogenous variafteexpected, it is positive and signifi-
cant, indicating that Participants stated are niikedy to give a positive amount for the nature
reserves than Non-Participants stated. Calculatsngnarginal effect, we find that the proba-
bility of a Participant stated being a Payer i9%®5higher than a Non-Participant stated. This
effect is significant at the 5% level. In Modeltlettwo choices, Participant stated and Payer,
are treated as correlated decisions. In this ¢ad€ becomes the factor of interest. Again, as
expected, it is positive and significant. This me#mat once observable explanatory characte-
ristics are controlled, the two decisions are pasiy dependent. In other words, tourists who
are most likely to be Participants stated are tidlese who are most likely to be Payers. Thus,
these findings are consistent with statistical lteselated to the first hypothesis.

The following analysis pertains to the comparisbRVTP between Participants stated
and Non-Participants stated. The results showrallel4 are based on OLS regressions with
correction for selection bias discussed in the ipresection. Model A corrects for selection
bias related to the choice to be a Payer but cersitie one to be a Participant stated (DPAR-
TICIPANT) as exogenous. Model B takes into accdhatselection bias due to the two deci-
sions but treats them as uncorrelated, while M@debnsiders them as correlated. Given that
our particular interest is to verify whether Pap#nts stated are WTP more than Non-Partici-
pants stated, we compute two means WTP accordindnédher interviewees are Participants
stated or Non-Participants stated. Due to a righted distribution, WTP amounts are trans-
formed into their natural log form. Therefore, me&MTP are estimated using this formula:

EstimatedWTP.

mean

~2
s~ O _.
= ex;{x,[z’+—2 j whereX is the vector of mean values of the explanatory

variables, /3" the vector of estimated coefficients, afidis the estimatedr .

10



Table 3.Estimated Univariate and Bivariate Probit models

Model 1 Model 2

UNIVARIATE PROBIT BIVARIATE PROBIT
VARIABLES PAYER =1 PARTICIPANT =1 PAYER =1
INTERCEPT 3.44 (0.493) *** 0.139 (0.239) ns 3.602 (0.529) ***
AGE - 0.023 (0.007) *** - 0.022 (0.007) ***
DCOUPLE -0.512 (0.156) ***
DMALE - 0.646 (0.229) *** - 0.640 (0.228) ***
DREG_PARIS 1.126 (0.444) ** 1.077 (0.417) ***
DBP_OUEST 0.394 (0.200) **
DNATURE 0.360 (0.160) **
DCULTURE 0.398 (0.164) **
DMONUMENT -0.278 (0.131) **
NB_SITVIS - 0.229 (0.078) *** 0.099 (0.048) ** - 0.20(D.082) **
DNEG_IMP - 0.406 (0.125) ***
DPARTICIPANT 0.419 (0.230) *
DV_CONCERN - 0.442 (0.212) ** -0.436 (0.214) **
DPDAC_FIN - 0.960 (0.160) *** -0.411 (0.242) *
DPDAC_IRRES - 0.835 (0.200) *** - 0.363 (0.140) ** - 0.71€0.253) ***
DPUR_TICKET 0.258 (0.128) **
DPR_HOME 0.520 (0.004) ***
DURB_SITE 0.676 (0.204) *** 0.659 (0.213) ***
RHO 0.299 (0.140) **
Log-likelihood - 88.630 -374.144

*x *x and * indicate Significant at the 1%, 5%nd 10%; ns Non significant and (.) Standard errors

Note : Variable names beginning with D are dummy variables

AGE = age, in years

i DCOUPLE = Respondent lives in a couple
DMALE = Male respondent
DREG_PARIS = Respondent lives in the lle-de-France region
DBP_OUEST = Respondent lives in the Western Paris Basin

: DNATURE = "Nature is very important in the choice of retienal activities". The scale wagery much, much, not so
much,not at all

{ DCULTURE = "Culture is very important in the choice of reatienal activities". The scale wagery much, much, not so
i much, not at all

DMONUMENT = "Visit of monuments or museums during the stay"
NB_SITVIS = Number of nature sites already visited in théf GuUMorbihan or visited during the stay

: DNEG_IMP ="Recreational activities have a negative impacth@ nature”. The alternatives wepesitive, no and
i negative impact.
DV_CONCERN = "Very concerned by nature protection”. The spatgosed isvery, little, not so much, not at all

: DPDAC_FIN = Respondent is not at all agree with statemesit ag'tourists should pay for nature protection in the
i regions that they visiThe alternatives wer@ery much, much, not so much, not at all

: DPDAC_IRRES = Respondent is not at all agree with statemerit asttourists should pay for nature protection in the
regions that they visiThe alternatives wereery much, much, not so much, not at all

DPUR_TICKET = Respondent has already purchased an entrante Vst a protected are
DPR_HOME = Respondent stays in his own second home sitiratbe Gulf of Morbihan
DURB_SITE = Urban site (geographical indicator for the lamaif interviews). The second site was " naturtess



Table 4.Log WTP estimation results

Model B Model C
PARTICIPANT endogenous and uncorrelated with PAYEI PARTICIPANT endogenous and correlated with PAYER

Model A
PARTICIPANT exogenous

Variable Payer REGIME 1: REGIME 2: REGIME 1: REGIME 2:
Participants stated Non-Participants stated Participants stated Non-Participants stated
INTERCEPT 1.734 (0.365) *** 1.513 (0.525) *** 2.3890.482) *** 1.415 (0.492) ** 2.419 (0.485)*
AGE -0.004 (0.002) ** - 0.003 (0.002) ns - 0.006.0@B) ** - 0.003 (0.002) ns -0.006 (0.003) *
LOG. INCOME 0.148 (0.044) *** 0.174 (0.063) *** 0.1180.060) * 0.174 (0.063) *** 0.114 (0.061) *
DCOUPLE -0.136 (0.086) ns -0.142 (0.122) ns - 0.146138) ns -0.155 (0.122) ns -0.146 (0.126) ns
DBP_OUEST -0.002 (0.077) ns -0.076 (0.113) ns 0.052.08) ns -0.061 (0.115) ns 0.055 (0.102) ns
DPARTICIPANT 0.110 (0.050) **
DVIS_SENE -0.001 (0.053) ns -0.031 (0.078) ns 0.001 (0.074) ns - 0.019 (0.079) ns 0.008 (0.075) ns
DV_CONCERN - 0.053 (0.050) ns -0.119 (0.070) * -0.027 (0.070) ns -0.117 (0.071) * - 0.023 (0.070) ns
DV_FAVOURABLE 0.218 (0.049) ** 0.300 (0.072) *** 0.132 (0.070) * 0.309 (0.072) *** 0.131 (0.070) *
DWALK -0.211 (0.105) ** -0.181 (0.148) ns -0.347 (0.144) * -0.187 (0.148) ns -0.348 (0.145) **
DFIRST_TIME 0.086 (0.055) ns 0.257 (0.077) *** -0.076 (0.076) ns 0.253 (0.077) *** -0.074 (0.076) ns
DRES_OTHER -0.140 (0.061) * -0.186 (0.090) ** -0.086 (0.082) ns -0.191 (0.090) ** -0.086 (0.082) ns
DURB_SITE -0.018 (0.058) ns 0.183 (0.071) ** - 0.2300@B) *** 0.180 (0.072) ** -0.235 (0.084) ***
Aci -0.262 (0.197) ns -0.095 (0.314) ns -0.367 (0.224) * -0.411 (0.379) ns -0.356 (0.215) *
Api -0.209 (0.125) * -0.081 (0.130) ns -0.114 (0.121) ns -0.095 (0.115) ns
Number 464 240 224 240 224
Adj. R, 0.10 0.14 0.10 13.15 0.095
MEANS WTP PARTICIPANTS: €14.73 (2.73)

€15.12 (3.75) €12.93 (2.71) €15.12 (3.69) €13.00 (2.73)

NON-PARTICIP.: €13.20 (2.45)

*x *x and * indicate Significant at the 1%, 5%nd 10%; ns Non significant and (.) Standard errors

Note : Variable names beginning with D are dummy variables

¢ LOG. INCOME = Logarithm of the income

{ DVIS_SENE = Respondent has already visited the Séné natureveese

{ DV_FAVOURABLE = Respondent is very favourable to the creation tdineareserves.
: The scale proposed igery much, much, not so much, not at all

DWALK ="Walk “ as recreational activity practised duringetlstay

DFIRST_TIME = First-time visitors

DRES OTHER = Respondent stays with relations / frien@ike reference is: stay in
market accommaata(hotel, camping, ...)



As may be seen, in Model A DPARTICIPANT is positaed significant. This indica-
tes that Participants stated have higher WTP for ieserves than those of Non-Participants
stated. The difference in means WTP obtained fiwsrhodel is significant using the Mann-
Whiney test at the 1% level. This tendency is samih both Model B and Model C.

Although not the main focus of our article, sonesenments pertaining to the other ex-
planatory factors should be made. First, turnintheProbit models (table 3), the signs of the
coefficients estimated all make intuitive senseegx for the variable DV_CONCERN which
suggests that tourists who say that they are vamgerned by nature protection are less likely
to be willing to pay for the new nature reservdssTs particularly surprising since such a va-
riable is generally expected to have a positivea@fbn the probability of being willing to pay
(Deronzier and Terra, 2006; Basrdlal.,2008). In order to explain this result, we analydez
various motives put forward by these touristspipears that they refuse to contribute additio-
nal amounts of money for the public good becausg #ne opposed to the entrance fee. More
precisely, the majority of these "protesters” sth# this payment vehicle is unfair and discri-
minates against lower-income people. In short, Hreyunwilling to pay for reasons related to
equity issues

Second, turning to the regression results (taplaalogous to thBrobit models, the
signs of the coefficients estimated are as expeetazkpt for the same characteristic, namely,
DV_CONCERN. This indicates that tourists who stht# they are very concerned by nature
protection are WTP less as compared to others.firfdsig may be seen as an indicator that
these tourists announced appropriate amouritfor new nature reserves but not their true
value. This is for the same reasons related totedssued. Interestingly, annual income
(transformed in its natural log form) is a sigréfint predictor of WTP whatever the WTP
equation considered. A one-percentage increasecomnie implies an increase in WTP about
of 0.11 and 0.17 percen-tage points, following\WWi€P equation selected.

Third, it is important to note the influences bétadditional regressors, namgty and
Jpi. Consider first the model B in which the decisiorbe a Participant stated is treated as an
endogenous factor and uncorrelated with the oe ta Payer. Th&,; and/c; coefficients are
significant for Regime 1 and Regime 2, respectivéhis shows that "To be a Participant sta-
ted" is really an individual endogenous decisiod #rat, with regard to the Non-Participants
stated, a self-selection arises when they providaze for the new nature reserves. Together,
these findings justify the use of models with s&fectivity in this paper. However, when we
look at the model C in which the two decisions fupposed to be correlated the results reject
the hypothesis that PARTICIPANT is endogenous, beedhe coefficient ofy; is not signi-
ficant. On the other hand, they confirm the setechias related to the decision to pay. Thus,
whereas Model B indicates that a simply WTP equadiach as Model 1 is not appropriate for
calculating WTP estimates, because ignoring th@geaous nature of PARTICIPANT, Mo-
del C suggests that it is unacceptable, becausenass that PARTICIPANT only impacts on
the intercepts of the WTP regressions. As may ba,aender this hypothesik; in Model 1
IS not significant, whereas under the assumptian tthe slopes of the two sub-groups WTP
regressions are different (which, therefore, allaygsto split the data set into Participants
stated and Non-Participants statéd)becomes significant.

" For example, see Reynisdottir al.,(2008) and Wu (2010) for a summary about the userdebate on nature
protected areas.

® Appropriate amount can be interpreted as "a bal&mtween fee revenue and the public concern forefss,
equity and others’ ability to pay" (Richer and Gkensen, 1999).
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Finally, as noted in Winshiet al. (1992) cited by Fonta and Omoke (2008), the Heck-
man’s two-step approaches is subject to collingarbblems between the significant inverses
Mill’s ratios and the regressors of outcome equetipVTP equations). One way of detecting
the problem is to regress by OLS the inverses Militios on the set of explanatory factors of
the WTP. If R >0.5, there are no collinearity problems. Applyihistprocedure, we find that

Roarricean = 16% and R2,.c = 22%, concluding that our results from the Heckman'step
can be acceptéd

5. Conclusion

This paper focuses on the issue of consisten®@y TR experiments to elicit the econo-
mic value of environmental goods. This is espegiafiportant, given that individuals® WTP
responses can be used in designing public polittiessclear that in the absence of consisten-
cy in individual behaviour, WTP stated become goesble. In this paper, we perform a sim-
ple test of consistency based on the hypothesigshiastronger people’s intention to engage
in the financing of nature protection projects angral, the more likely their intention to pay
for a particular project should be and the moreadrtgmt their WTP should also be. To carry
out the test, we use a CV study estimating toungtBngness to pay for the creation of natu-
re reserves in the Gulf of Morbihan. We first measihe tourists’ intention tepend money
on nature protection programs in general. Follovtimg, we identify two groups of tourists:
those who have a strong intention, called "Paricip stated”, and those who have a weak in-
tention, called "Non-Participant stated". Then,hbcategories of tourists are asked about their
WTP for nature reserves. Observing that some eg@gmsitive amount, while others do not,
we divide them into "Payers" (those who announpestive WTP) and Non-Payers" (those
who give a zero WTP). Thus, subjects make two dews "to be a Participant stated” and "to
be a Payer. WTP responses are considered consfsRanticipants stated are more likely to
pay for nature reserves and are WTP more than Neotepants stated.

Our investigation is conducted in a sequential meanFirst, based on the statistical
results, we obtain empirical evidence that touri$f3P responses are consistent. Indeed, a
chi-squared test shows that Participants statednare likely to pay than Non-Participants
stated, while the Mann-Whitney test suggests thatformer are WTP more than the latter.
Second, to confirm these results, three categofiesonometric models are estimated, follo-
wing that the decision to beRarticipant stateds treated as an exogenous variable, an endo-
genous variable and uncorrelated with the decigddoe aPayerand, finally, an endogenous
variable and correlated with this decision. Ourrexoetric results confirm the statistical fin-
dings whatever the model considered. Thus, we adedhat tourists’ WTP responses for the
creation of nature reserves in the Gulf of Morbilee consistent. This means that their
responses can be used in a cost-benefit analytiesd areas.

Finally, beyond the question of consistency in Wi€Bponses, this article adds to the
literature on the endogeneity bias in CV studiesdaite, in environmental economics, only a
few papers have explored the issue (Lyssenko antinda-Espifieira, 2009).

° We also check for the presence of collinearitybpgms between the covariates of both Probit moatetsWTP
equations. Correlation coefficients for the exptanafactors reported in both Tables 3 and 4 doexaeed 0.2.
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Appendix A. Contingent scenario

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

: According to the results of a recent survey, @Yo of tourists appreciate the quali:ty
: of Morbihan’s nature sites. However, the major reltuecreational sites risk becomin:g
: victims of the increasing number of tourist visi@ut of a concern to give better protection:to
the countryside and encourage more respectful aBoral activities, local decision- makers
: are considering introducing a protection programiigs program consists of the foIIowmg 3
: actions: :

: Setting up 2 new nature reserves open to the guiie at the Gulf exit (including thé
: Berder, Longue, Gavrinis islands, etc.), a secantha tip of the Ille aux Moines, and an
: extension of the Séné nature resatue to its importance for nesting birds.

Development of initiatives to monitor and maintdiase nature reserves
Introduction of awareness-raising and nature pobien activities organisation of:

guided tours, nature activities, production of bmares giving information to tourists about
the Gulf of Morbihan’s natural assets :



