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Material and Methods: 4 Stages

1. Literature review 

• Definition of Biodiversity

• Relevant Attributes

• Economic problem
2. Participatory activities 

• Awareness Regarding Biodiversity 

Results

• WTP for changes for 

reduction of endangered 

species.

• Identification of latent 

classes

4. Application of DCE

• In person survey between June- Dec. 2018 

• 7 Peruvian Cities

• Four focus groups, +100 pilot surveys

• 3 Choice sets

• +1100 individuals. 

• Three alternatives for each choice. 

• 3300 useful observations.
3. Design a DCE

• Attribute selection, optimal design

of experiment

• Flora, Fauna, Deforestation.



Can We Value “Biodiversity”?
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What is Biodiversity?

 Is there any environmental-economic problem in the area of 
interest? 

 Economic value of WHOM and of WHAT?

Which Methodologies can be used to do this economic 
exercise?



How to Measure Biodiversity
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Environmental-Economic Problem
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Statu Quo Situación esperada (post-carretera): Statu 

Quo en el experimento de elección

Diversidad de Flora: 

Actualmente existen 8 especies 

amenazadas

Diversidad de Flora: Se esperan 24 especies 

amenazadas

Diversidad de Fauna: Actualmente existen 8 

especies amenazadas 

Diversidad de Fauna: Se esperan 24 especies 

amenazadas

Deforestación actual: Actualmente se tiene 

una tasa de deforestación de 286 has 

promedio anual en el PNM

Deforestación actual: Se estima una tasa de 

deforestación de 1400 has. promedio anual en 

el PNM

Cuadro 1: Cambios cuantitativos esperados en los atributos de BD en el PNM basado en Plan Maestro del PNM (2014)
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Relevant attributes 

Atributo Detalle Niveles propuestos*

1 Flora Número de especies de 

plantas amenazadas

Bajo (8)

Medio (16)

Alto (24) (Statu Quo)

2 Fauna Número de especies de 

animales amenazadas

Bajo (8)

Medio (16)

Alto (24) (Statu Quo)

3 Deforestación Tamaño de deforestación en 

una ANP en has.

Bajo (286)

Medio (700)

Alto (1400) (Statu Quo)

4 Precio Contribución económica por 

conservar los demás atributos 

de BD en el PNM

S/. 0 (Statu Quo)

S/. 8, S/. 12, S/. 16, S/. 24, S/. 32

Cuadro 2: Número de atributos y niveles de BD, a detalle, según la encuesta de CE aplicada al caso del PNM
Elaboración propia
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Choice-set example

Atributos Opciones (de acuerdo a los diferentes niveles de cada uno de los 

atributos)

Opción A Opción B Opción C
(1) Plantas 24 16 8

(2) Animales 24 16 8

(3) Deforestación 1400 700 286

(4) Contribución (precio) S/.0 S/.4 S/.8

Cuadro 3: Ejemplo de un escenario presentado a los individuos



Methologies
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 Two approaches to capture heterogeneity: 

 Random parameters models (RPM) 

 Latent class models (LCM).

 Basic  Model: 

 Discrete Choice model (Conditional logit model)

 An individual faces J alternatives (products), characterized by a set of 
attributes. 

 Estimate a conditional logit model.

 RPM 

 Mixing parametric and continuous distribution for the parameters

 Latent Class Model: 
◼ Discrete mixing distribution 



Mixed logit versus Latent class
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 Mixed logit

 Utility function 𝑈𝑛𝑗𝑡 = 𝛽𝑛
′ 𝑥𝑛𝑗𝑡 + 𝜀𝑛𝑗𝑡

 Continuous Distribution: 𝛽𝑛 ~𝑓(𝛽|𝜃)

 Likelihood

◼ P𝑛 θ = ׬ ς𝑡=1
𝑇 ς𝑗=1

𝐽 exp β𝑛
′ x𝑛𝑗𝑡

σ
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 Estimation: Simulated Max. Likelihood

◼ ෘ𝑃𝑛𝑗 =
1

𝑅
σ𝑟=1
𝑅 𝑃𝑛𝑗(𝑗|𝛽

𝑟)

 Segments: individual level parameters

◼
෢ҧ𝛽𝑛 = ෠𝐸 𝛽𝑛 𝑦𝑛, 𝑥𝑛 =

1

𝑅
σ𝑟=1
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 Latent clases  

 Utility function 𝑈𝑛𝑗𝑡 = 𝛽𝑛
′ 𝑥𝑛𝑗𝑡 + 𝜀𝑛𝑗𝑡

 Discrete distribution: Probability of belonging to class s: 

◼ 𝑤𝑛𝑠 𝛾 =
exp(ℎ𝑛𝛾𝑠)

σ𝑠=1
𝑆 exp(ℎ𝑛𝛾𝑠)

 Likelihood

◼ P𝑛 θ = σ𝑠=1
𝑆 𝑤𝑛𝑠 ς𝑡=1

𝑇 ς𝑗=1
𝐽 exp β𝑛
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 Estimation: Max. Likelihood

 Segments: Individual level parameters

◼
෢ҧ𝛽𝑛 = ෠𝐸 𝛽𝑛 𝑦𝑛, 𝑥𝑛 = σ𝑠=1

𝑆 𝛽𝑠
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𝑇 ς𝑗=1

𝐽 exp β𝑠
′x𝑛𝑗𝑡

σ
𝑖
𝐽
exp β𝑠

′x𝑛𝑖𝑡

𝑦𝑛𝑗𝑡

σ𝑠=1
𝑆 𝑤𝑛𝑠 ς𝑡=1

𝑇 ς
𝑗=1
𝐽 exp β𝑠

′x𝑛𝑗𝑡

σ
𝑖
𝐽
exp β𝑠

′x𝑛𝑖𝑡

𝑦𝑛𝑗𝑡



RESULTS 
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Sampling
13

Departamento N° encuestados

Lima 588

Arequipa 132

Cusco 84

Junin 108

Piura 156

San Martin 60

Ucayali 36



Resultados 
14 Conditional Logit Mixed Logit S.D. Latent Class 1 Latent Class 2

flora1 0.253***

(0.0494)

0.606***

(0.111)

1.643***

(0.175)

0.00611

(0.275)

0.732***

(0.0584)

flora2 0.282***

(0.0476)

0.493***

(0.103)

1.635***

(0.180)

-0.0468

(0.268)

0.941***

(0.0603)

fauna1 0.215***

(0.0500)

-0.0791

(0.148)

3.378***

(0.235)

-0.000983

(0.336)

0.812***

(0.0589)

fauna2 0.210***

(0.0488)

0.249*

(0.112)

2.035***

(0.159)

0.142

(0.289)

0.717***

(0.0593)

deforestacion1 0.575***

(0.0491)

1.020***

(0.110)

1.760***

(0.150)

-0.166

(0.313)

1.253***

(0.0601)

deforestacion2 0.564***

(0.0491)

0.792***

(0.118)

2.206***

(0.167)

0.726**

(0.274)

1.192***

(0.0595)

Precio -0.114***

(0.00463)

-0.203***

(0.00916)

-0.893***

(0.0883)

-0.0866***

(0.00480)

share 0.336 0.664

_cons -0.683***

(0.0650)
Standard errors in parentheses   + p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001



WTP for each level of the atributes and different models
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WTP Conditional Logit Mixed Logit Latent Class 1 Latent Class 2

flora1
2,22 2,99 0,00 8,45

flora2
2,47 2,43 0,00 10,87

fauna1
1,89 0,39 0,00 9,38

fauna2
1,84 1,23 0,00 8,28

deforestacion1
5,04 5,02 0,00 14,47

deforestacion2
4,95 3,90 0,81 13,76

share 0,34 0,66
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Discussion and conclusions
 POSITIVE WTP FOR ATTRIBUTES and SIGNIFICANT HETEREGONEITY AMONG RESPONDENTS 

Distribution for mixed logit model Distribution for Latent Class Model



Discussion and conclusions: Future Research
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 We need better ways to Define Biodiversity in Surveys
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