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Abstract 
 

Since the nineties ecosystem goods and services and their evaluation are given a growing interest. 

Although a large number of studies are done, it is very difficult to use the results in policy. Until 

now, the value of nature and landscape is mostly taken into account in social cost benefit analysis 

in a qualitative way. This is due to a lack of good and reliable key indicators.  

 

We developed a valuation function for the creation of natural areas, taking into account that the 

results need to be easily applicable for benefit transfer and cost-benefit analyses. We generate this 

function through a choice experiment taking account of the following attributes: type of nature, 

distance to the home of the respondent, size of the (semi) natural land use, availability of walking 

and biking trails, biodiversity (richness in species) and adjacent land use. This function is based 

on an internet-based choice experiment, completed by 2000 respondents. Socio-demographic 

variables are used to check representativeness.  

 

The results learn that people appreciate an increase of nature area in their neighbourhood. Forest 

is valued higher than other types of nature (natural grassland, heathland, marshes...). A scope 

effect is found in the sense that every extra ha of natural land use has an additional value. 

Distance decay effects are found, meaning that people attach less value to natural land use further 

away. 

 

The function has important informative value for policy makers considering the creation (and 

removal) of natural land use on a large scale (region, provinces…). According to our knowledge 

this is the first paper including size and distance together with so many nature types as attributes 

in the choice experiment what makes benefit transfer easier.   

 

Key-words: choice experiment, nature development, distance decay, scope-effect, ecosystem 

services, valuation 

 



1. Introduction 
 

Since the nineties ecosystem goods and services and their evaluation are given a growing interest. 

Although a large number of studies are done , it is very difficult to use the results in policy. Until 

now, the value of nature and landscape is mostly taken into account in social cost benefit analysis 

in a qualitative way. This is due to the lack of good and reliable key indicators.  

 

In our study we developed a valuation function for amenity and non-use value of creating 

different types of natural land use, taking into account that the results need to be easily applicable 

for benefit transfer and cost-benefit analyses.  

 

The study focussed on the following questions: 

 What are the most important components of a more natural land use in terms of amenity 

and non-use value? 

 Will the type of ecosystem influence the willingness to pay (WTP)? Which ecosystems 

are preferred above others? How will the fact that rare species are present influence the 

value attached to a certain area? 

 Size effects: how do people value larger areas in comparison with small areas? 

 Will the location of a natural land use influence the perception of the observer? In other 

words will they be bothered by neighboring buildings or not and will that effect their 

WTP? 

 Distance-decay effects: to what extent do people living closer to natural land use, value 

the area higher and what is the role of substitutes? 

 

2. Theoretical framework 
Valuing the benefits of nature, and more specific the cultural values such as recreation, amenity 

values and non-use values, is mostly done by stated preference methods. Stated preference 

methods use survey questionnaires to define hypothetical markets and ask individuals to express 

their preferences. These methods are usually classified in two groups: the Contingent Valuation 

Method (CVM) with its many variants, and the Attribute-Based Valuation Methods (ABVM) for 

example choice experiments (CE) (Hanley et al., 2001). As there were many critics on the 

usability and trustability of results found through this methods using hypothetical markets 

(Diamond en Hausman, 1994; O’Neill, 1997; Jacobs, 1997; Clark et al., 2000), policy makers 

often hesitate to use the results. The last decade an enormous amount of international literature 

was published in which the ‘pressure points’ were empirically tested and solved. Several 

guidelines and workbooks were published to help improve the surveys and analysis (NOAA, 

1999, SEPA, 2006; Bateman et al., 2009, Brouwer and Georgiou, 2007).  

 

Another reason why the results of contingent valuation studies are seldom used, is the fact that 

the results of many studies are context-specific. They were mostly not set up to serve for benefit 

transfer from the start. Guides using these data as key indicator data often leave the user floating 

into a large range of numbers and leave it to the user to pick the most appropriate one (e.g. Bann 

et al., 2003; Chegrani, 2005).  



A last important reason is that a lot of the inaccuracy is introduced when mean values are applied  

to the whole population that gains from the environmental change, to estimate the total economic 

benefit  (e.g. Loomis, 2000 of Morrison, 2000). This sometimes leads to values that no one 

believes or trusts, because distance decay effects and the importance of substitutes are often 

neglected. although they probably play an important role  when assessing the  total benefits 

(Georgiou et al, 2000 ; Bateman, 2006)  

  

We developed a valuation function for amenity and non-use value of creating different types of 

natural land use (forest, marshes, swamps, heathland, natural grassland, pioneer vegetation). The 

function is appropriate for benefit transfer and takes into account aspects that increase the 

accuracy when aggregated over the relevant population. Bateman et al. (in prep) highlight the 

importance of deriving a function with spatially explicit elements to make benefit transfer work.  

3. Methodology  

3.1. Choice experiment and data collection 

A choice experiment (CE) was set up to derive the valuation function. This means different sets 

of alternatives (choice sets) defined by attributes with different levels (varying across the sample) 

are presented to individuals, who express their preferences for the alternatives. By making one of 

the attributes a price or cost term, marginal utility estimates can be converted into willingness-to-

pay estimates for changes in attribute levels, and welfare estimates obtained for combinations of 

attribute changes. These methods tend to collect more information than CVM as respondents get 

multiple chances to express their preference for a valued good over a range of payment amounts, 

but at the expense of requiring respondents to evaluate larger and more complex sets (Hanley et 

al., 2001). 

The data were obtained from an internet survey conducted through a marketing bureau panel 

from which respondents were randomly chosen in three different provinces of Flanders 

(Belgium) to test benefit transfer between the regions. The survey was conducted during spring 

and summer 2009.  

The questionnaire was structured in three different sections. The first part consisted of questions 

relating to the respondents general attitude towards natural landscapes, the attractiveness of 

different types of landscapes, the familiarity with these types and the importance of certain 

aspects of a landscape such as presence of animal species, possibilities for recreation et cetera. 

The second section was devoted to the choice experiment. One of thirty choice sets with six 

choice cards was randomly assigned to each individual. An example of a choice card is given in 

figure 1. The third and last section contained some debriefing and questions to obtain information 

about the socio-economic background of the respondents. 

In this study, respondents had the choice between three scenarios: a status quo that was present in 

each choice set and two alternative natural land uses. We incorporated a fixed status quo 

scenario, which reflects an agricultural land use without specific natural or landscape value, with 

no walking trails through the area and a low number of species From a theoretic point of view, 

this C scenario provides us with an anchor point. A zero utility is associated with this C scenario, 



enabling us to interpret the utility estimates of the remainder alternatives and attribute levels 

relative to these of the fixed C scenario. Both price and other attribute levels varied over the two 

remaining alternatives in each choice set as shown in table 1. Consequently, we asked 

respondents if they were willing to pay the proposed amount for a change from basic agricultural 

land use, without walking trails and a low number of species, to a natural land use with a certain 

combination of specific attributes.  

Table 1: different attributes and levels used in the choice sets 

Type a. Pioneer vegetation 

b. Mudland and marshes 

c. Natural grassland 

d. Forest 

e. Open water, reed and swamps 

f. Heathland and inland dune 

g. Fields and pasture (status quo) 

Size a. 10 ha  

b. 50 ha  

c. 100 ha  

d. 200 ha  

Adjacent land use a. Agriculture 

b. Nature 

c. Residential area 

d. Industry 

Biodiversity through number 

of species 

a. Low, only common species 

b. High, also rare species 

Recreation  a. Walking and biking trails present through the area 

b. No walking and biking trails present through the area 

Distance from residence to 

natural area 

a. 2 km 

b. 5 km 

c. 10 km 

d. 25 km 

e. 50 km 

Yearly household contribution 

to fund 

a. €10 

b. €25 

c. €50 

d. €75 

e. €125 
 

3.2. Setting up the choice experiment: preparations 
 

Anyone needing to work with diverse stakeholders concerning land-use, should acquire some 

understanding why people make and/or value certain landscapes. Two focus groups were 

conducted with Flemish residents in order to gauge attitudes towards the different natural 

landscapes and to identify the attributes by which natural land use could best be characterized. 

The information thus obtained, helped designing the choice experiments. It informed us which 

attributes should be included, how they should be described and also about the range of the levels 



that each attribute could take. To make sure there was a link between what residents indicated as 

important and theory, these attributes were discussed with experts. Literature on landscape 

perception show similar factors being of influence on the visual perception of landscapes: the 

degree of ‘wildness’ of the landscape, the presence of well-preserved man-made elements, the 

percentage of plant cover, the amount of water,.. (Arriaza et al. 2003; Rogge et al, 2004, Roos-

Klein Lankhorst et al, 2005)  

Four pre-test studies were conducted in order to uncover misinterpretations of the questions, 

acceptance of the payment vehicle and the difficulty of the choice tasks. 

The focus groups showed that there was a difference in perception of different nature types 

(ecosystems). We tested the difference in utility for different types. The ecosystem classification 

used is based on the Flemish Biological Value Map (Zwaenepoel et al., 2000), on the visible 

distinction lay people can make between nature types and on the importance and presence of the 

specific ecosystem for the study area. 6 different ecosystem groups were identified (see table 1). 

3.3 The inclusion of spatial elements as attributes 

As spatial elements play an important role both in valuation of the natural land use as in use of 

the valuation function for benefit transfer (Bateman, 2007; Brouwer, 2000), we decided to 

include them as attributes in the choice experiment.  

The first spatial attribute assesses respondents’ sensitivity to the size of the created natural land 

use. We departed from existing sizes of natural land use creation in Flanders. In this densely 

populated area these areas are rather small: the minimum size in the survey was 10 ha and the 

maximum size 200 ha.  

The second spatial attribute relates to the location of the natural land use. As literature on 

perception of landscapes shows that the adjacent land use can be of positive (variety in 

landscapes, openness) or negative influence (industrial elements) (Rogge et al, 2004, Sevenant et 

al., 2009). We wanted to test if it also plays an important role in the value people give a certain 

area. The base level was adjacent agricultural land. The other levels were industrial, natural and 

residential land use.  

The last spatial attribute included in the choice experiment was the distance of the area from the 

house of the respondent. Because we didn’t work with existing areas, we needed to incorporate 

this into the choice experiment. We ranged the distance from 2 km to 50 km of the respondent’s 

home.  

3.4 Other attributes: trails, biodiversity, financial contributions 

Closed nature areas are not interesting for increasing sensitivity  regarding the value of 

biodiversity  among the general public. Therefore, more and more nature preservation areas are 

opened for informal recreation (walking, biking, horse riding, nature watching…) while 

respecting the present species. We added the presence of walking and biking trails as an attribute 

to test if the easy accessibility of the natural land use would be a dominant factor. 



To learn how people value a healthy ecosystem we added two different degrees of biodiversity as 

an attribute. There are either a few and very common species present or a large number of species 

with also some rare ones.   

The payment vehicle was described as a mandatory yearly contribution that all Flemish 

households would make to a fund exclusively devoted to the creation and conservation of natural 

areas and ranges from €10 to €125.  

3.5 The elicitation format 

The elicitation format applied, is consistent with the Random Utility Maximization model 

(RUM), which states that individual agents choose among the available alternatives the one that 

maximises their utility and that the distribution of choices made in a population is a reflection of 

the distribution of individual preferences. It is a relatively easy elicitation format for respondents 

because it resembles the kind of choices individuals face in actual markets. Researchers have 

achieved positive results using choice experiments for valuing the benefits of non-market 

environmental commodities or services (Adamowicz et al., 1994; Carlsson et al., 2003).  

Figure 1: example of a choice card 

 
 



3.6 Statistical analysis 

 

For the statistical analysis of the data we used an Error Components Multinomial Logit Model 

with heteroscedasticity of the error terms, in order to allow for the error variances to vary within 

or between choosers or choice occasions, and to include individual preference heterogeneity in 

the model. The Error Components approach is an extension of the multinomial (conditional) logit 

model, allowing for a possibility of introducing alternative- or individual-specific random effects, 

thus relaxing the IIA assumption and introducing preference heterogeneity into the modelGreene, 

2007). 

 

Three models were estimated. The first model only took account of the different attributes. The 

second model also included socio-demographic factors such as income, age and gender. The third 

model also included attitudinal responses based on the first section of the survey.  

4. Findings  
 

3000 residents filled out the survey. After removing incompletes (no choice section) and protest 

bidders (19%), over 2000 respondents (some 10 000 observations) where included in the analysis. 

Looking at the socio-demographic information of the respondents, they are representative for the 

Flemish population. However, the lower incomes were underrepresented and the members of 

nature or environmental organisations were overrepresented in comparison with the Flemish 

level. Both factors were taken into account in the model.  

 

Results of the three models are presented in table 2.  

 

Table 2: β-coefficients of the choice experiment for the three models 

Attribute  Model 1 Model 2 Model 3 

Pioneer vegetation  
1.546*** 

(14.014) 

1.645*** 

(7.990) 

1.405*** 

(6.462) 

Marshes  
1.521*** 

(14.080) 

1.252*** 

(6.059) 

1.014*** 

(4.639) 

Grassland  
2.056*** 

(18.496) 

1.229*** 

(5.942) 

0.990*** 

(4.350) 

Forest  
2.373*** 

(21.159) 

2.114*** 

(10.133) 

1.877*** 

(8.533) 

Open water, reed, swamp  
1.902*** 

(17.568) 

1.787*** 

(8.700) 

1.549*** 

(7.138) 

Heathland and inland dunes  
2.063*** 

(19.395) 

1.791*** 

(8.612) 

1.553*** 

(7.074) 

     

Size In hectare 
0.00071*** 

(3.316) 

0.00071*** 

(3.171) 

0.00071*** 

(3.164) 

Richness in species Dummy: 1=high 
0.153*** 

(6.281) 

0.381*** 

(4.337) 

0.295*** 

(3.203) 

Accessibility Dummy: 1=trails present 
0.441*** 

(19.523) 

0.451*** 

(18.862) 

0.452*** 

(18.896) 

Distance In kilometre 
-0.0081*** 

(-8.812) 

-0.0084*** 

(-8.079) 

-0.0085*** 

(-8.093) 

Adjacent land use: natural Dummy 0.126*** 0.106** 0.106** 



(3.041) (2.425) (2.412) 

Adjacent land use: residential Dummy 
0.108** 

(2.551) 

0.102** 

(2.292) 

0.101** 

(2.281) 

Adjacent land use: industrial Dummy 
-0.195*** 

(4.695) 

-0.196*** 

(-4.499) 

-0.196*** 

(-4.498) 

Contribution In € /household.year 
-0.013*** 

(-34.843) 

-0.013*** 

(-33.837) 

-0.013*** 

(-33.816) 

     

Gender Dummy; 1=female  
0.508*** 

(-3.122) 

-0.506*** 

(-3.079) 

Income In net €/household .month  
0.00015** 

(2.191) 

0.00016** 

(2.249) 

Age*species    
-0.00480*** 

(-2.688) 

-0.0050*** 

(-2.790) 

Membership 

Dummy: 1=member of a 

nature- or environmental 

organisation 

 
1.440*** 

(6.653) 

1.383*** 

(6.385) 

Biker Dummy: 1=biker   
0.449*** 

(2.774) 

Typical animals (importance as 

element of valuable landscape in 

First section of the survey) * 

species 

Dummy: 1= (very) 

important  
  

0.152*** 

(2.841) 

     

Sigma  -2.985*** -2.923*** -2.923 

     

No observations  11284 10273 10273 

Loglikelihood  9865 8884 8873 

N.B. ***,** = Significance level 1,5,%. 

Between brackets : t-value (coefficient/Standard error 

 

All the choice variable parameters are significant and have the expected signs. In general, 

households are willing to pay for a change from an agricultural land use to a (semi-) natural land 

use.  

 

An alternative way of showing the preferences of the respondents is to consider the effects on the 

WTP estimates. Table 3 reports the marginal WTP estimates (using the point estimates given in 

Table 2) for model 1 and model 2.  

 



Table 3: marginal WTP €/hh.y) 

  WTP in €/household. year 
aatribute Model 1 Model 2 
Pioneervegetation € 119 

(€103,€134) 
€ 122 

(€93,€152) 
Marshes € 117 

(€101,€133) 
€ 93 

(€64,€122) 
(semi)Natural grasslands € 158 

(€142,€174) 
€ 92 

(€62,€121) 
Forests € 182 

(€166,€199) 
€ 157 

(€128,€187) 
Open water, reed and 

swamps 
€ 146 

(130,€162) 
€ 133 

(€104,€162) 
Heathland and inland dunes € 159 

(€143,€174) 
€ 133 

(€104,€163) 
      
size (hectare) € 0.05 

(€0,02,€0,09) 
€ 0.05 

(€0,02, €0,09) 
Richness in species € 12 

(€8,€15) 
€ 28 

(€16, €41) 
Availability of trails  € 34 

(€30,€38) 
€ 34 

(€30, €38) 
Distance to the home 

(kilometer) 
- € 0.62 

(-€0,78,-€0,48) 
- € 0.63 

(-€0,78, -€0,48) 
Adjecent land use: natural € 10 

(€3,€16) 
€ 8 

(€2, €14) 
Adjecent land use: 

agricultural 
€ 8 

(€2,€14) 
€ 8 

(€1, €14) 
Adjecent land use: industrial - € 15 

(-€21, -€9) 
- € 15 

(-€21, -€8) 
      
Age (years) if high species   - € 0,36 

(-€0,63, €0,10) 
Income (netto monthly 

household income) 
  € 0.01 

(-€0,002, €0,022) 
Gender(1=female)   - €37 

(-€61, -€13) 
Member of a environmental 

organisation (member =1) 
  € 108 

(€75, €141) 
 

The first model confirms our prior expectations that there is a difference between the utility of 

different ecosystem types. This attribute seems to be dominant compared to the other attributes. 

There is a higher preference for forests than for the other types. Households WTP for forests is 

18% higher than for fresh water ecosystems or heathland. The WTP for pioneer vegetation and 

marshes have a significant lower (30%) lower than for fresh water ecosystems and heathland. The 

latter two are not valued significantly different from each other meaning respondents give them a 

similar value. 

 

The size of the natural area has a positive sign. There is a linear effect between size and 

preference but it is not very pronounced. Households want to pay €0,05 more for every additional 

hectare.  

 



The availability of trails has a stronger effect than size and surroundings but is not dominant. If 

there are walking- and biking trails through the area, households are willing to pay €34 extra. But 

the results show that respondents are also willing to pay for areas that are not accessible by bike 

or on foot.  

 

The parameter for the distance from the residence of the respondent to the natural land use has a 

negative sign, as theory predicts.. Again the model fitted best with a linear effect. As the area is 

further away, the WTP is decreasing with €0.63/km.  

 

The surrounding of the natural land use is also of importance. A natural area created adjacent to 

an existing natural land use or a residential land use is valued €8/household higher than a natural 

area surrounded only by agricultural area. Nature close to an industrial land use is valued 

€15/household lower.  

 

The second model also takes into account different socio-demographic parameters. As expected 

by economic theory, income is significant and has a positive sign. There is also a strong 

difference between sexes. Women are less likely to choose an alternative (paying extra for extra 

natural land use) than men (- €37). Age has a negative influence on the species attribute. Older 

respondents tend to put less importance to a high biodiversity than younger people. Respondents 

who are a member of an environmental organisation are more likely to choose one of the 

alternatives.  

 

Model three includes some additional variables, especially on attitudinal responses. Most of them 

were not significant. Bikers were more likely to choose an alternative than people practising other 

recreational activities. Respondents, who indicated in the first section of the survey that the 

presence of animals was important when valuing a natural land use, put also a higher value on the 

attribute ‘species’. We notice that the loglikelihood of model 2 and model 3 is very similar.  

 

While all models are found to be statistically significant there is an overall increase in model 

performance as one moves from model 1 to model 3. However, model 3 relies on information of  

two extra variables that are not available in national or regional databases and the improvement in 

performance is rather small, therefore for facilitating benefit transfers, it is advisable to work with 

model 2. We find that model 2 compared with model 1 slightly changes the order of the nature 

types. This is due to the difference in preferences between members of environmental 

organisations and non-members. Natural grasslands are less likely to be chosen by non-members 

than by members. Pioneer vegetation is probably more chosen by non-members.  



The marginal WTP numbers leads to the following valuation function:   
 

BTB (2)= 122 * pioneer vegetation + 93 * mudflats and marshes + 92 * natural grasslands + 157 

* forests + 133 * open water, reed or swamps + 133 * heathland or land dunes + 0,05 * size in ha 

+ 28 * biodiversity (no of species) + 34 * availability of walking- and biking trails – 0,63 * 

distance in km + 8 * natural adjacent area + 8 * adjacent residential area – 15 * adjacent 

industrial area – 0,36 * age if high biodiversity + 0,01 * income in € - 37 * % women + 108*% 

membership 

 

This function was tested over the three regions where the survey was performed and no 

differences were found between them, except that respondents in the west of Flanders have a 

slightly different preference for the adjacent land use. There is hardly any positive effect of 

adjacent nature land use in comparison with the agricultural land use, while residential areas 

adjacent to the new created natural land use have a negative effect on the value of the natural land 

use. This is probably due to the fact that there is a lower population density and that a large part 

of West-Flanders exists of huge areas of flat agricultural land use that creates more openness in 

the landscape. This may also result in a more positive attitude of the respondents in West 

Flanders towards agricultural land use. 

5. Discussion  
 

The study was designed to provide policy with an easy straightforward valuation function to 

value the amenity, recreational and non-use value of new nature land use in Flanders. Model 2 

performs very well taking into account important aspects of natural land use and socio-

demographic elements.  

 

It is the first time that distance is a part of the choice experiment as an attribute. As expected 

based on intuition and theory, there is a distance decay effect. The results of our study are in the 

order of previous research performed with other methods (Georgiou, 2000; Bateman e.a. 2007). 

Our results confirm that distance decay is an important effect that must be taken into account 

when aggregating the results over the relevant population. Further research is needed to 

determine the magnitude of the effect.  
 

The results show that there is sensitivity to scope (e.g. Georgiou 2000). Respondents are willing 

to pay for every additional hectare nature that is created in comparison with the existing 

agricultural land use. Although the effect is linear, a 200ha area is not valued double as high as a 

100 ha, due to other elements in the valuation function. This stresses the importance of using this 

valuation function instead of the mean value/ha. The scope effect is relatively small (only €0.05 

per extra ha) though. This means that size (up to 200 ha extra) as an attribute is valued less than 

the difference in size would suggest. We belief that the effect of size is undervalued because 

people are not fully aware of the consequences of it: size is also a proxy for biodiversity, density 

of visitors... We must find a way to uncover these factors better in choice experiments to improve 

the estimated value for size. 

 

As expected the adjacent land use has an influence on the utility of the natural land use. 

Landscape perception literature indicates that man made elements can have both a positive or 



negative effect on the amenity value of the landscape. Although we expected adjacent residential 

land use to have a negative effect on the newly created natural land use, our results show it was 

equally valued as adjacent natural land use. Based on the pretests, we belief this is explained by 

both altruistic motives as egoistic motives: respondents like the fact that there are people getting 

the possibility to have natural land use as a backyard, while on the other hand they may find it 

beneficial because it provides services: e.g. parking space, places to drink or eat, ... .   

 

We tested the valuation function for benefit transfer, by including respondents from three 

different regions in Flanders: West-Vlaanderen, Oost-Vlaanderen and the west part of the 

province of Antwerp and Vlaams-Brabant. The valuation function of model 2 was almost the 

same for the three regions. This suggests that the same function is applicable in the entire study 

area. As the study area is relatively comparable on availability of natural land use, we would 

advise to be more cautious in using it for the rest of Flanders were people have relatively more 

access to (semi) natural land use. In the literature both negative effects on WTP (substitute effect) 

as positive effects are reported. We tested a spatial indicator of mean availability of ‘green space’ 

per habitant. This indicator turned out insignificant. This does not change the validity of our 

results but it shows that more research is needed on developing good spatial indicators on 

accessibility of ‘green’ areas to capture the substitute effect to improve the valuation function for 

benefit transfer.   

 

To our knowledge it was the first time that a choice experiment concerning nature development is 

performed, taking account of a large variety of potentially influential parameters, especially 

including spatial factors such as size and distance. Only Luisetti et al. (2008) take both into 

account in a choice experiment valuating mudflats and marshes. They found significant effects 

for both attributes which are similar to our results. Because of the restrictions in the analysis of 

Luisetti et al. a further comparison is not possible.  

 

Therefore this study provides an important contribution to the empirical research of the effects of 

factors important for the practical implementation of valuation functions.  
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