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MOTIVATION

Contingent Valuation is a survey-based economic technique
for the valuation of non-market goods.

It is conventionally agreed that besides economic factors,
psychological and attitudinal aspects also play an important
role in the individual elicitation and decision-making process.

"Protest bids are valuations that are intended to express
displeasure with some part of contingent market rather than
to reveal true preferences."(Edwards&Anderson, 1987)

The protest beliefs of respondents are identified by their
answers to the attitudinal questions (protest indicators).
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MOTIVATION

There are two approaches to treat protest beliefs:

1. Continuous Approach

a) Additive Index
b) Latent Variable Model (LVM)

2. Discrete Approach

a) Ad Hoc Criteria
b) Latent Class Model (LCM)
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MOTIVATION

1. Continuous Approach

a) Additive Index

- all attitudinal questions that represent protest beliefs are
summed up.

Examples

Meyerfoff and Liebe (2006) and (2008), among others.

Problem
each attitudinal question is given equal weight.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

1. Continuous Approach

a) Additive Index

- all attitudinal questions that represent protest beliefs are
summed up.

Examples

Meyerfoff and Liebe (2006) and (2008), among others.

Problem
each attitudinal question is given equal weight.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

1. Continuous Approach

a) Additive Index

- all attitudinal questions that represent protest beliefs are
summed up.

Examples

Meyerfoff and Liebe (2006) and (2008), among others.

Problem
each attitudinal question is given equal weight.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

1. Continuous Approach

b) Latent Variable Model

- attitudinal questions that represent protest beliefs are used to
construct a latent variable.

Examples

Jorgensen and Syme (2000), among others.

Problem

not possible to identify NON-PROTESTERS.
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MOTIVATION

2. Discrete Approach

a) Ad Hoc Criteria

- respondents are removed from the sample based on some
criteria.

Examples

Jorgensen et al. (1999), Jakobsson and Dragun (2001), Dziegielewska and
Mendelsohn (2007), among others.

Problem

no objective selection criteria.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

2. Discrete Approach

a) Ad Hoc Criteria

- respondents are removed from the sample based on some
criteria.

Examples

Jorgensen et al. (1999), Jakobsson and Dragun (2001), Dziegielewska and
Mendelsohn (2007), among others.

Problem

no objective selection criteria.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

2. Discrete Approach

a) Ad Hoc Criteria

- respondents are removed from the sample based on some
criteria.

Examples

Jorgensen et al. (1999), Jakobsson and Dragun (2001), Dziegielewska and
Mendelsohn (2007), among others.

Problem

no objective selection criteria.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

MOTIVATION

2. Discrete Approach
b) Latent Class Model (LCM)

- respondents are endogenously classified to the particular class
based on the answers to the attitudinal questions.

Examples

Bartczak et al. (2009), Cunha-e-Sá et al. (2010), among others.

Problem

within class homogeneity assumption (???).

Solution
to combine the features of a LVM and a LCM, namely, a factor
mixture model (FMM).
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MOTIVATION

The contribution of this paper:

(i) to compare alternative approaches for treating protest beliefs
in terms of the estimated WTP and statistical performance
(Ad Hoc Criteria, LVM and LCM) .

(ii) to relax the within-class homogeneity assumption of the LCM
by combining the features of the LVM and the LCM,
estimating the FMM.
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CASE STUDY

Information was collected in 2006 in Douro Valley region,
Portugal.

In order to preserve the current landscape the farmers need to
be compensated for the cost otherwise this landscape will be
changed.

The data contains 706 observations based on face-to-face
interviews.
Questionnare: CV Answer
Taking into account your income and expenses of your family,
would you be willing to pay XX euros every year to guarantee
the preservation of the current landscape?
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CASE STUDY

Questionnare: Attitudinal Questions (Protest Indicators)

Q4. The landscape should be preserved with the current taxes
Q5. I think this payment will be used for other purposes
Q8. It is not fair to ask to pay
Q10. This payment will not insure the preservation the landscape
Q11. I already pay enough taxes for this preservation

Likert Scale 1=strongly disagree to 5=strongly agree

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

METHODOLOGY

Explanatory
variables
(age and

employment
condition)

Latent Class
or/and

Latent Variable

Protest Indicator 1

Protest Indicator 2

Protest Indicator P

•
•

WTP

CV Answer
(Pay/Not Pay)

Justification Bias

Latent Class­Protesters/Non­Protesters
Latent Variable­The Intensity of Protest Beliefs
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CV Answer Part:
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Factor Loadings:
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Structural/Membership Equation:

We can conclude that young and employed people have higher
protest beliefs.
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Justification Bias:
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Criteria & Tests:

The FMM fits data better
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ESTIMATION RESULTS

⇒ the intensity of protest beliefs is not significant in the
CV part of the LVM and the FMM (value vs.
distribution???).

⇒ the presence of heterogeneity within class

⇒ the median willingness-to-pay for the LVM (10.45),
the LCM (8 vs 13.4) and the FMM (4.63 vs
14.02).

⇒ young and employed people have higher protest
beliefs.

⇒ justification bias is significant for the LVM, the LCM
(Non-Protesters) and the FMM (Non-Protesters).

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

CONCLUSION

psychological and attitudinal aspects do matter.

different representations of psychological and attitudinal
aspects give different estimated WTPs with policy implications.
the FMM is more flexible and fits data better.
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APPENDIX (Attitudinal Questions)
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APPENDIX (Factor Analysis)
Factor loadings
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Distribution of answers to the attitudinal questions (in %)
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METHODOLOGY (Latent Variable Model)

CV Answer Part:

un=
{
1 if WTPn > Bidn

0 otherwise

Pu(un= 1|Zn,X∗n,Bidn) = F(β1Zn+β2X
∗
n + β3 ln(Bidn))

Med(WTPn) = exp
{
−β1Zn + β2X

∗
n

β3

}
Med(WTPn)−the median willingness to pay for an individual n.
Bidn−the randomly assigned bid to an individual n.
Zn−the social-econimic charachteristics of an individual n.
X∗n−the latent variable that represents protest beliefs of an
individual n.

Maria A. Cunha-e-Sá, Luis C. Nunes, Vladimir Otrachshenko Protest Beliefs in Contingent Valuation: LVM and LCM



Protest Beliefs in Contingent Valuation: LVM and LCM

MOTIVATION
CASE STUDY
METHODOLOGY
ESTIMATION RESULTS
CONCLUSION
APPENDIX

Latent Variable:

I∗n = ΘZn +ΛX∗n +Ψun+εn

X∗n = ΠX∗n +ΦZn+ξn

Likelihood Function:

L(θ) =
N

∏
n=1


∫
X ∗

∏
i=1,2

1(un= i)Pu(un= i|Zn,X∗n; β,σ)×

×gI (In |Zn,X∗n;Λ,Σε)gX∗(X∗n |Zn;Π,Φ,Σξ)dX∗n


θ = (β1, β2, β3,Θ,Λ,Φ,Σε,Σξ , τ,σ)

p is a vector of the parameters
of the model .
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METHODOLOGY (Latent Class Model)

CV Part:

un=
{
1 if WTPcn > Bidn

0 otherwise

Pu(un= 1|Zn,Bidn, c) = F(β
c
1Zn + βc2 ln(Bidn))

Med(WTPcn) = exp
{
−βc1Zn

βc2

}
.

c- the latent class.
Med(WTPn)−the median willingness to pay for an individual n.
Bidn−the randomly assigned bid to an individual n.
Zn−the social-econimic charachteristics of an individual n.
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Latent Class:

I∗n = ΘcZn +Ψcun + εcn

P(cn = c |Zn) =
eδc+γcZn

C

∑
c=1

eδc+γcZn

for c = 1, ....,C

Likelihood Function:

L(θ) =

 N

∏
n=1

C

∑
c=1

∏
i=0,1

1(un=i)P(un = i |Zn,Bidn, c)×

×g(In |Zn, c)P(cn = c |Zn)


θ = {(βc1 , β

c
2,Θ

c,Ψc ,Σcε ,τc,δ
c ,γc )′, c = 1, 2, ...,C} is a vector of

parameters.
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