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Abstract  

 

This paper examines whether the institution responsible for funds collection and 

provision of the good under evaluation affects respondents willingness to contribute 

in a choice experiment setting. If contributions are sensible to the institutional 

framework, not accounting for this in a valuation study will lead to reduced scenario 

realism and will thus create hypothetical bias and WTP will not be truthfully revealed. 

Our study is based on data from a choice experiment implemented in Athens, Greece 

to value the benefits from the restoration of the national park and the forest of 

Parnitha which suffered significant damages due to wildfires in 2007. Results suggest 

that the institutional body responsible for the implementation of the restoration project 

does not affect individuals’ valuation. 
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1. Introduction 

 

Stated preferences have been widely used over the past decades to circumvent the 

absence of markets and elicit public preferences and valuation for environmental 

goods and services. In a stated preference application the market for the good is 

simulated through the use of questionnaires. To ensure reliable value elicitation, 

questionnaires should mimic all the features of a market place to create incentives for 

truthful preference revelation. Values elicited through hypothetical surveys are often 

accused to be susceptible to hypothetical biases since respondents may perceive the 

valuation task as being totally inconsequential. Scenario realism is thus crucial to 

ensure valid willingness to pay estimates. The institution responsible for the provision 
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of the public good is a significant feature of the valuation scenario in a Choice 

Experiment study and may thus influence respondents’ attitudes towards the 

environmental project under evaluation. Lack of trust in the institution responsible for 

the funds management may result in respondents understating their true WTP for a 

proposed action. If this assumption holds, disregarding trust issues in the policy 

scenario may lead to misleading or incorrect policy recommendations. 

 Our application focuses on a forest restoration program in Greece, a 

country that experienced serious wildfires during the summer of 2007. We examine 

whether respondents value the proposed program differently under different 

institutional bodies responsible for the funds collection and management. Although 

substantial research has been undertaken on forest valuation worldwide (an extensive 

review of forest valuation studies can be found in Bishop (1999) and CDD (2001) 

among others) there is currently a very limited literature addressing losses in forest 

ecosystem goods and services resulting from forest fires and attempting a valuation of 

the relevant recovery policies. Therefore results under this study are further intended 

to assist in policy formulation of and promotion of similar restoration projects in 

Southern Europe. 

 

2. Motivation-Review of the relevant literature 

 

Results from field and lab experiments involving real payments have given mixed 

evidence regarding the validity of values from hypothetical settings. Consequently, 

there is currently a substantial literature on improving different aspects of survey 

design and execution to increase validity and reliability in value elicitation through 

hypothetical surveys. Scenario credibility is vital to ensure valid stated values. 

Bateman et al. (2009) report significant biases associated with reduced perceived 

scenario realism deriving from respondents’ disagreement with the survey 

information provided. Authors suggest that the scenario should be pretested to ensure 

its realism since mistrust can lead to potentially biased welfare estimates. 

  The institutional framework that covers the good provision is a crucial element 

of the scenario. In order to truthfully reveal their preferences respondents should trust 

the delivery authorities and perceive the proposed provision change as feasible. Lack 

of trust in the institution s ability to manage the funds and provide the good renders 

the whole task more hypothetical and may increase protest responses (Batemen et al 



2002, NOOA 1993). Johnston et al. (1999) apply a choice experiment to examine 

whether respondents’ faith in the payment mechanism as an efficient and guaranteed 

funding source affects their valuation. Results suggest that a guarantee of funding 

efficiency has a significant positive impact on WTP.  

To the best of our knowledge ours is the first attempt to address trust to 

national and international institutions in a choice experiment valuation study. In a 

working paper, Adaman et al., within a contingent valuation framework using a split-

sample approach, showed that valuation differs under the different institutional 

schemes and confirmed the literature that participation, trust and materialism are 

positively correlated with WTP. Our study examines whether trust in institutions 

influences valuation within a choice experiment. Our null hypothesis is therefore that 

the institutional body responsible for the funds management affects valuation whereas 

our alternative hypothesis contradicts the previous findings and suggests that 

preferences are not sensible to the institutional framework responsible for the fund 

collection and management. If the null cannot be rejected valuation studies should be 

carefully designed with respect to the choice of the institution responsible for the 

project or policy implementation. Focus groups and pretesting of the studies are then 

sorely needed to guide the choice of the institutional body to formulate a credible and 

realistic scenario and consequently provide incentives for truthful preference 

revelation. 

 

3. The choice experiment method 

 

Choice experiments have been widely applied in recent years to estimate both use and 

non-use values associated with environmental goods and services (Bateman et al. 

2003). The approach has a theoretical grounding in Lancaster’s attribute theory of 

consumer choice, and an econometric basis in models of random utility (McFadden, 

1974). Lancaster proposed that consumers derive satisfaction not from goods 

themselves but from the attributes they provide and thus in a choice experiment 

application the environmental good is defined in terms of its attributes and levels 

these attributes would take with and without sustainable management of the good. 

One of the attributes is a monetary one, which enables estimation of WTP.  

Experimental design theory is used to construct profiles of the good in terms of its 

attributes and attribute levels. Two or three alternative profiles are then assembled in 



choice sets and presented to respondents, who are asked to state their preferred profile 

in each choice set (Bateman et al., 2003). Boxall et al. (1996) argue that choice 

experiments have important advantages over other valuation methods since they allow 

for trade-offs between the attributes of the situation to be made and they solve many 

of the biases associated with other valuation techniques. 

 

4. Empirical application 

 

Parnitha forest is a natural area of 390 square kilometres, in northwest of Athens 

(Figure 1). Its flora accounts for the 1/6 of Greek flora while its fauna includes many 

endangered species and is primarily noted for the population of the red deer (Cervus 

elaphus). Due to the valuable habitats and species that the mountain hosts, it belongs 

to the NATURA 2000 network. The wildfire of summer 2007 burned the 2/3 of the 

forest area and it is estimated that approximately 30-50 deer died ((Forest Service of 

Parnitha) 

 

Figure 1: The case study area 

 

 

In addition to biodiversity sustenance the forest provided recreational values for the 

citizens of Athens and tourists, regulated the micro-climate of the city of Athens 

through carbon sequestration and provided flood protection through regulation of the 

local hydrological system. The wildfire reduced the recreational capacity of the 

mountain and increased the risk of flooding within the next 10 years. The micro-

climate in the city of Athens is also expected to be affected with higher average 



temperatures being witnessed. Aesthetic values related to existence of the natural 

ecosystem are also lost. 

 

5. The sample- Data collection 

 

The attributes and levels, which were employed in the choice experiment, were 

chosen in consultation with scientists from the Forest Service of Parnitha and are 

presented in table 1. Respondents were presented with different forest management 

programs each described in terms of area of reforested land, biodiversity, flood risk 

and recreation and were asked to choose their preferred alternative given its cost.  To 

allow for welfare changes to be estimated a monetary attribute was also included.  

 

Table 1. Forest management attributes and their levels that were used in the choice 

experiment  

 

Forest management 

attribute 

Definition  Levels 

 Biodiversity Population of different species High  

Low (sq) 

Flood risk  Risk of flooding disasters High (sq) 

Low 

Reforestation program Hectares of proposed reforested land 

and equivalent number of cars 

generating the co2 that this area can 

sequester. 

 3.600 hectares 

(3000 cars) 

1.800 hectares (1500 

cars) 

0 hectares (sq) (0 

cars) 

Recreation   Infrastructure supporting recreation 

in the mountain  

High  

Low (sq) 

Monetary attribute One-off taxation for the citizens of 

Athens in euros  

0 (sq) 

25 

50 

100 
* 
sq: corresponds to status quo-current situation. 

 

Using experimental design techniques (Louviere et al., 2000) an orthogonalization 

procedure was used. This procedure resulted in a simple choice experiment design 

which consisted of 32 pair-wise comparisons of forest management plans. These were 

randomly blocked into four versions, each containing eight choice sets consisting of 

two forest management plans and an opt-out alternative, which represented the status 

quo, in which case no management actions would be undertaken and tax rates would 

not change. An example of a choice set is given in table 2. 



 

Table 2: Example of a choice set 

 

 

 
Assuming that the following three management strategies were the only choices you had, which one would you prefer? 

 

Management strategy 

Characteristics 

 

Management strategy A 

 

Management strategy B 

 

Management 

strategy C: Status 

Quo /Present 

situation 

 

Reforestation  
1800 hectares  (1500 cars) 

3600 hectares (3000 cars) 

 
0 hectares  

Flood risk High  Low Low 

Biodiversity Low High  High 

Recreational capacity Low  High Low 

Tax 25  €  50 €  0 €  

I prefer  

(Please tick as appropriate) 

 

   

 

 

A split sample approach was followed to examine whether trust in the body 

responsible for the implementation of the restoration project influences valuation. 

Consequently the first sample (232 respondents) was informed that the national 

government would undertake the restoration of the forest while the other (147 

respondents) was informed that the EU would be responsible. The choice experiment 

survey was implemented in March and April 2009 in the city of Athens, using face-to-

face interviews.   

 

6. Econometric results 

 

6.1 Survey Design 

 

The questionnaire for both samples comprised of three parts. The first part 

aimed to explore respondents’ attitudes towards goods and services form the forest 

ecosystem and elicit their perceived threats the ecosystem faces. Further respondents 

were asked to state their degree of agreement with political statements to elicit an 

indication of their political views and to declare their degree of trust to state and 

European Union institutions for environmental management. In the second part the 

valuation scenario was presented. The current situation was initially described 

regarding biodiversity, flood risk, co2 sequestration and recreation. Subsequently 

respondents were presented with a description of the attributes used in the choice 



experiment and they were asked to state their preferred forest management plan 

among three such plans in eight choice sets. The last part ascertained respondents’ 

socio-demographic information, such as gender, age, level of education, household 

income and the possible past flooding experiences. To identify and exclude protestors 

after the choice experiment respondents were asked to motivate their responses if they 

had chosen the status quo option in any choice set. In total 5 persons were excluded 

from the state sample and 3 from the eu sample as protestors with the main reason for 

rejecting the program being their belief that more than the half of the respondents will 

not accept to pay the proposed amount. 

Table 3 presents the results of the attitudinal questions. The rankings of the 

possible authorities that can undertake the forest restoration are the same for both the 

EU and the State subsamples. NGOs and environmental organizations are the 

institutions that respondents consider to be the most suitable to undertake the 

restoration project. European Union monitoring ranks second while the local 

government at the municipality level is the third most trusted institution. Least trusted 

to undertake the implementation of the restoration is the central government. This 

reflects the chronic perception of corruption of the Greek central government. Table 4 

summarizes the socio-demographic characteristics of both samples. Both samples are 

highly representative of the population of the city of Athens as implied from 

examination of the socio-economic variables. 

 

Table 3: Trust in institutions   

 

 

Institution 

responsible to 

undertake the 

restoration 

Ranking Percentage of respondents 

declaring absolute trust (%) 

 EU Sample State Sample EU Sample State Sample 

Government 4 4 44 37.83 

Local 

government 

3 3 52.3 45.29 

NGOs 

(Greenpeace, 

WWF) 

1 1 66.9 64.78 

European 

Union 

2 2 55.9 49.52 

 

 



Table 4: Socio-demographic characteristics of the samples 

 

Socio-economics STATE SAMPLE 

Mean ( Standard Error) 

EU SAMPLE 

Mean ( Standard Error) 

Age (years) 39 (12) 40.45  (13.34) 

Gender 

(0=male,1=female) 

0.51  (0.51) 0.58  (0.49) 

Household size 3.64  (1.14) 3.49  (1.21) 

Children (1=child under 

18 in household, 

0=otherwise) 

0.58  (0.84) 0.37  (0.68) 

Education (1=tertiary 

education and higher, 

0=otherwise) 

0.68  (0.46) 0.62  (0.48) 

Employment (1=in full 

time employment, 

0=otherwise) 

0.55  (0.49) 0.66  (0.47) 

Household income (€ per 

month) 

3275  (1665) 3252  (1540) 

Visit (1= has visited the 

mountain, 0=otherwise) 

0.84  (0.48) 0.89  (0.38) 

Flooded (1= have been 

flooded, 0=otherwise) 

0.12 (0.34) 0.064  (0.24) 

 

 

6.2 Multinomial Logit Model Estimation. 

 

Table 5 displays the utility coefficients associated with the forest management plan 

attributes. 

 

 

Table 5: Estimation results 

 
 European Union CE State CE  

Attributes  Coeff. (St. Err.) 

CO2 sequestration 0.016***(0.0021) 0.018***(0.0029) 

Flood Risk  0.59*** (0.053) 0.68***(0.07) 

Biodiversity 0.44***(0.052) 0.66***(0.07) 

Recreation 0.12**(0.052) 0.22***(0.068) 

Tax -0.0024***(0.0008) -0.0058***(0.0012) 

ASC -2.01***(0.16) -2.363***(0.243) 



Log likelihood -1488.79 -873.9137 

 2  0.13 0.14 

No. of obs 1848 1136 

***indicates significance at the 1% level, **indicates significance at the 5% level, *indicates 

significance at the 10% level 

 

All coefficients are statistically significant at the 5% level and have the expected 

signs. Respondents in both samples prefer those forest management plans which 

provide lower levels of flood risk and higher biodiversity, CO2 sequestration and 

recreational capacity. The magnitude of the estimates indicates that among the binary 

attributes, flood risk reduction is the most important determinant influencing 

individuals’ choice for both samples. The coefficients on ASC are also both 

significant and negative, indicating that respondents desire to move away from the 

status quo. The coefficient on tax is negative for both samples and significant as 

expected a priori.   

 

6.3. Willingness to Pay Estimations 

 

The implicit prices that respondents in both samples assign to each one of the 

attributes can be calculated as the ratio of coefficient on each attribute to the 

coefficient on the monetary attribute, which represents the marginal rate of 

substitution between price and the plan attribute in question, or the marginal 

willingness to pay (WTP).  

Table 6 reports the implicit prices, or marginal WTP values, for each of the forest 

management plan attributes for the eu and state choice experiments, estimated using 

the Wald procedure (Delta method) in NLOGIT 3.0. 

 

Table 6: Willingness to Pay Estimates 

Attribute EU respondents WTP (€)  State Respondents WTP (€) 

CO2 sequestration 3.142***  (0.81) 6.76** (2.67) 

Flood risk 117.6***  (26.33) 250.35***(93.53) 

Biodiversity 115.25***  (24.3) 187.46***(70) 

Recreation 37.68*** (13.92) 51.92* (28.49) 



 

The table reports that an average respondent in the EU sample is WTP € 3.142 (in the 

form of one-off taxation) per hectare of reforested land, € 117 in order to adverse the 

current high flooding levels, €115 to increase the biodiversity levels from low that are 

currently to high and €37 to restore the recreational capacity of the forest. An average 

respondent in the state sample is WTP € 6.76 per hectare of reforested land, € 250 to 

hedge against the flood risk, € 187 to protect the biodiversity and € 52 for the 

establishment of facilities for public access. 

 

6.4 Are preferences sensible to the institutional framework? 

 

To examine whether the institution responsible for the implementation of the 

proposed project significantly affects the estimates of preferences an LR test (Swait 

and Louviere 1993) is performed. Under the null hypothesis of parameters equality 

the statistic,LR= 2 { LLPOOLED-(LLSTATE+ LLEU)}, is x
2
 distributed with the degrees of 

freedom equal the number of parameter restrictions. The null hypothesis of equality of 

the coefficient estimates from the two samples cannot be rejected in 95% confidence 

interval as illustrated in table 7. 

 

Table 7: LR test 

Model  Likelihood value Critical Value for x
2
 

statistic at 5% 

State Sample  -1488.7987   12,592 

EU Sample -873.9137   

Sum of State and EU 

Samples 

-2363 

Pooled -2365.1229   

 

Results therefore suggest that preferences in the two samples are not statistically 

different and thus the institution responsible for the delivery of the public good does 

not affect the valuation of the good. This is an interesting result adding to the existing 

literature on hypothetical bias resulting from non-credible scenarios with regards to 

payment and delivery conditions. Our results suggest that the choice of institution 

responsible for the implementation of a public project does not create any 

hypothetical bias since estimate results and willingness to pay are not found to be 

sensitive to the institution responsible for funds collection and management. We 



however remain conservative over the transferability of our results since this is the 

first choice experiment exercise addressing trust in institutions and results may differ 

in other countries with different cultural backgrounds as well as in different public 

goods. 

 

7. Conclusions 

 

In this study we apply the choice experiment method to examine for differences in the 

valuation of reforestation, flood control, recreation and biodiversity conservation 

depending on the institution that undertakes the funding and management of the forest 

restoration project. In this respect we use a split-sample approach to examine whether 

the institution responsible for the collection and management of the funds that will be 

allocated to the forest management project influences respondents willingness to 

contribute. To our knowledge this is the first attempt to address trust to national and 

international institutions in a choice experiment valuation study. Results suggest that 

the institutional body responsible for the implementation of the project under question 

does not significantly influence individuals’ valuations. Additional research on 

institutional trust, scenario realism and valuation is clearly needed to further resolve 

this issue and allow for conclusions to be generalized. 
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