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Geographical scoping and willingness-to-pay for nature 
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aDepartment of environmental economics, Institute for environmental Studies, vu university amsterdam, 
amsterdam, the netherlands; butrecht university School of economics (u.S.e.), utrecht university, utrecht, 
the netherlands

ABSTRACT
This study offers a Choice Experiment (CE) analysis of geographical 
scope effects. About 500 stated preference surveys were conducted 
to estimate willingness-to-pay (WTP) for nature protection in the 
Netherlands and the Caribbean Netherlands which became part 
of the Netherlands’ constitution just before the survey, providing 
a unique policy setting. Two version of the CE were implemented 
with a narrow or a broader geographical scope. Estimation of error 
correction mixed logit models resulted in the following main insights. 
First, the hypothesis of scope invariance is rejected since expanding 
the geographical scope influenced WTP values for nature protection. 
As an illustration, policies of preventing a degradation of nature have 
an average WTP of about €20 in the experiment with the smaller 
geographical scope, while this WTP is not significantly different 
from zero in the experiment with the more extensive scope. Second, 
evidence of scope sensitivity of WTP to the levels of nature protection 
is mixed, and depends on the geographical scope of the CE. We find 
a sizable WTP for protection of nature in Caribbean Netherlands 
among citizens of the mainland of the Netherlands, which supports 
the observed sizable funding of the Dutch government for nature 
management in the Caribbean Netherlands.

1. Introduction

There is a history of studies that have valued how willingness-to-pay (WTP) for environmental 
goods depends on the scale or scope of the item being valued, such as the number of pro-
tected species (Haneman 1994). This is not surprising since the NOAA panel on the Contingent 
Valuation Method (CVM) concluded that insensitivity to scope was ‘perhaps the most impor-
tant internal argument against the reliability of the CVM approach’ (Arrow et al. 1993, 4607). 
Although WTP usually increases with the scope of the environmental good (Walsh et al. 
1992; Hoevenagel 1996; Smith and Osborne 1996; Carson et al. 2001; Veisten et al. 2004), it 
has been shown that in some applications sensitivity of WTP to scope is insufficient 
(Kahneman and Knetsch 1992; Diamond et al. 1993; Schkade and Payne 1994). The 

© 2018 the author(s). Published by Informa uK limited, trading as taylor & francis group.
this is an open access article distributed under the terms of the creative commons attribution license (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

KEYWORDS
choice experiment; 
environmental valuation; 
error correction mixed logit 
model; scoping; willingness-
to-pay

ARTICLE HISTORY
received 14 January 2017 
accepted 13 february 2018

CONTACT W. J. Wouter Botzen  wouter.botzen@vu.nl

 OPEN ACCESS

Journal of IntegratIve envIronmental ScIenceS
2018, vol. 15, no. 1, 41–58

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:wouter.botzen@vu.nl
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/1943815X.2018.1441158&domain=pdf


42    W. J. W. BOTZEN AND P. J. H. VAN BEUKERING

implications of these findings have been hotly debated (see Section 2). Because of these 
debates, sensitivity to scope remains a reoccurring and important theme in environmental 
valuation, especially in view of advances in valuation methodologies, such as Choice 
Experiments (CE) which may overcome CVM shortcomings.

The CE method has increased in popularity and is gradually replacing the traditional CVM 
for valuing non-market environmental goods (Hoyos 2010). In a CE, individuals are asked to 
indicate their preference at a choice card that shows hypothetical mutually exclusive alter-
natives (e.g. environmental policy options) which are defined by attributes (e.g. environ-
mental features) that take on specific levels. Including a monetary payment as an attribute 
– often a tax – allows for deriving WTP values for attributes. It has been argued that sensitivity 
to scope may be stronger in CEs than CVMs, but few studies have examined scope effects 
in CEs (Foster and Mourato 2003; Goldberg and Roosen 2007), and especially the design of 
the geographical scope of the environmental good has hardly been studied.

In applications in which a CE aims to elicit WTP for an environmental site or nature in a 
specific region, it is often the case that competing sites and regions exist where environ-
mental protection may be considered by policy-makers and valued by individuals. This poses 
methodological challenges. During the design phase of a CE decisions need to be made by 
the researcher about which sites and regions to include in the valuation exercise, which may 
have a non-negligible and perhaps unintended effect on the obtained WTP estimates. 
Nevertheless, the effects of this type of geographical scoping have not been systematically 
studied, as will be done here.

This study offers a CE analysis of geographical scoping in a unique policy setting. We 
examine the WTP for nature protection in the Netherlands mainland (hereafter defined as 
the Netherlands) and the Caribbean Netherlands. Of special interest is how this WTP depends 
on the geographical scope. In particular, a CE elicits WTP for nature protection using exper-
imental versions with a different scale of geographical scope: one CE values nature protection 
in the Netherlands and the Caribbean Netherlands, while another CE expands the geograph-
ical attributes to the respondents’ own local environment and the rest of the world. This 
set-up allows for testing hypotheses which provide insight into both key survey design issues 
(e.g. geographical scoping) and policy questions (e.g. where to protect nature the most?).

The geographical context of the study is inspired by the allocation of Netherlands’ nature 
between the European mainland and their Caribbean Islands. On 10 October 2010 Bonaire, 
Saba and Sint Eustatius became part of the Netherlands’ constitution. These islands are also 
referred to as the Caribbean Netherlands, because of their location in the Caribbean Sea 
which is far from the Netherlands in Europe. The islands in the Caribbean Netherlands have 
received the constitutional status of special Dutch municipality. This implies that a significant 
area of high value nature and stock of biodiversity was added to the Netherlands’ Kingdom, 
including many new and rare species.1

Local residents of the Caribbean Netherlands start paying tax to the Netherlands’ treasury, 
and in return are also entitled to claim government service similar to what is provided in the 
mainland, including environmental protection. An important question for policy-makers to 
which this study delivers answers is how much Dutch citizens value nature protection in the 
Caribbean Netherlands, relative to nature in the mainland.

The remainder of this article is structured as follows. Section 2 reviews the main literature 
on scoping effects in stated preference valuation. Section 3 outlines our research hypotheses. 
Section 4 describes the set-up of the CE surveys. Section 5 explains the statistical methods. 
Section 6 provides the survey results. Section 7 concludes.



2. Scoping effects in stated preference valuation studies

A scope test examines whether respondents have a higher WTP for a larger quantity or better 
quality of a good. Usually environmental valuation studies pass this test (Walsh et al. 1992; 
Hoevenagel 1996; Smith and Osborne 1996; Carson et al. 2001; Veisten et al. 2004), but in 
some cases sensitivity of WTP to scope has been judged as insufficient (Kahneman and 
Knetsch 1992; Diamond et al. 1993; Schkade and Payne 1994). These results have put the 
reliability of stated preference valuation into question, since it has been argued that if indi-
viduals are not able to distinguish goods of different scope in a valuation survey, then the 
reliability of WTP estimates that such surveys produce are suspect. However, insensitivity to 
scope may be partly caused by an inadequate design of the survey, such as an unclear 
description of a (unfamiliar) good to be valued and its levels of quantity or quality (Carson 
and Mitchell 1995; Veisten et al. 2004; Heberlein et al. 2005). In practice there is a trade-off 
in information supply, and a balance needs to be found between potential biases arising 
from scope insensitivity (too few information) and arising from cognitive burden (too much 
information).

It has been pointed out that economic theory does not imply that WTP should be adjusted 
fully proportionally to changes in the amount of the environmental goods. For example, 
when the quality of one forest has improved, then an individual values a similar improvement 
of another forest less if these forests are substitutes (Madden 1991). Moreover, even improve-
ments in the amount of the same environmental good, such as the area of the same forests, 
should be valued less than proportionally due to diminishing marginal value. This implies 
that WTP increases with environmental quality improvements, but at a decreasing rate that 
depends on the existing level of environmental quality (Rollins and Lyke 1998). Heberlein 
et al. (2005) show that respondents may even have more positive attitudes to smaller 
improvements in the quantity of nature than larger quantities – in their application of the 
valuation of the number of wolves in an area – which results in scope insensitivity. Despite 
these nuances and irregularities, these WTP answers can reflect ‘true preferences’. Moreover, 
respondents in stated preference valuation studies have limited budgets, which is a con-
straint on spending that may imply insensitivity of WTP to scope (Randall and Hoehn 1996). 
The explanation is that WTP is limited to actual ability to pay at least if the valuation task is 
regarded by the respondent as a real trade-off between income and environmental quality, 
as is the underlying assumption of stated preference valuation.

Another explanation for insensitivity to scope that has been attributed to mental account-
ing can be found in the behavioural economics literature. Thaler (1999) postulates that indi-
viduals create mental accounts for their financial decisions, such as household budgeting, 
which implies that individuals label both sources and uses of funds in a mental account that 
keeps track of the balance of funds. Such mental accounts are created for categories of 
expenditures, which is related to findings by Kahneman and Tversky (1984) that individuals 
frame monetary outcomes using ‘topical accounts’. An example of mental accounting is that 
individuals may group expenditures on nature protection into a single category, and spend-
ing on this category may be constrained by an explicit or implicit budget (‘an individual’s 
budget for nature’). Such mental accounting can imply insensitivity to scope if a respondent 
has reached his/her implicit budget for spending on nature protection, which implies that 
stated WTP will be low or zero for additional improvements of nature. It can also imply that 
a respondent states a WTP value that reflects his/her implicit budget for nature irrespective 
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of the improved quantity and quality of nature. Another somewhat related explanation for 
insensitivity to scope is that respondents state a WTP value for nature because they derive 
moral satisfaction from the act of giving per se, which is independent from the quality of 
the nature to be valued. This has been called the ‘warm glow effect’ (Kahneman and Knetsch 
1992). A CVM study by Nunes and Schokkaert (2003) finds that overall reported WTP values 
are insensitive to scope, while WTP measures that are corrected for the warm glow effect 
are sensitive to scope, suggesting that indeed insensitivity to scope can arise due to warm 
glow.

Sensitivity to scope may also depend on the WTP elicitation format that is applied in 
stated preference studies. For instance, Veisten et al. (2004) compare how sensitivity to scope 
differs between the payment card and the open-ended CVM, and conclude that providing 
a payment card reduces problems with insensitivity to scope. A reason for the increase in 
popularity of CEs for environmental valuation is that it has been argued that CEs may over-
come some of the biases that have been associated with the CVM, such as hypothetical bias 
and perhaps scope insensitivity (Hoyos 2010). Furthermore, a few studies have examined 
whether the CE method results in greater sensitivity to scope than the CVM, and these found 
that this was indeed the case (Foster and Mourato 2003; Goldberg and Roosen 2007). For 
example, Foster and Mourato (2003) concluded that the WTP values estimated through a 
CE are significantly higher than these values estimated by the CVM for the overall bundle of 
characteristics of the good, while WTP estimates for the individual components obtained 
with the CE are significantly lower than that estimated by the CVM. It is surprising that very 
few studies examined geographical scope issues related to the design of valuation tasks.

The literature on geographical scoping has mostly focused on so-called ‘distance decay’ 
effects (e.g. Jorgensen et al. 2013; Schaafsma et al. 2013). This effect means that WTP for an 
environmental site is expected to be a decreasing function of the respondent’s location from 
this site. The reasons for the distance decay effect are twofold. First, opportunities for the 
respondent to make use of environmental improvements are lower the farther he/she lives 
from the area where such improvements are made. Second, there can be a substitution effect 
meaning that the number of available substitutes sites rises with increasing distance from 
the site of interest. A few studies have examined whether distance decay influences sensi-
tivity to scope of the environmental goods to be valued, and found that such effects were 
insignificant (Bateman et al. 2006), while distance decay effects have been observed to be 
larger for goods with a small scope (Hanley et al. 2003).

An issue that has hardly received attention is the influence of the number of substitution 
sites included in a CE on obtained WTP estimates. An exception is Schaafsma and Brouwer 
(2013) who first asked respondents preferences at choice cards with environmental improve-
ments in four lakes, while subsequently the same respondents are asked their preferences 
in which the number of alternatives is expanded to seven lakes. Their results show that this 
change in the choice set size has little to no effect on estimated WTP values. An explanation 
put forward by these authors is that because the same respondents answered both the 
choice sets with the smaller and expanded alternatives of geographical areas, these respond-
ents may have learned about their preferences by first answering the choice cards with fewer 
alternatives (i.e. four lakes), and consistently followed these preferences when answering 
the cards with the expanded alternative sites (i.e. seven lakes). Effects of expanding the 
geographical scope in terms of included substitute sites in a CE may, thus, be very different 
if such learning opportunities are not available. Among other issues, this will be examined 
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here by eliciting WTP for nature protection from different samples of respondents who 
answered CEs in which the number of included substitute sites differ for all choice cards 
answered by a specific respondent. Our choice setting in which a specific respondent answers 
choice cards with the same included substitute sites is more common in CEs, although the 
effects of the included sites on the obtained welfare measures remain untested by other 
studies.

Our CE study on the WTP value of biodiversity protection in the Dutch Caribbean islands 
also raises the philosophical question about how to label the valued goods and services. 
Where in the spectrum of hard economic provisioning ecosystem services and soft existence 
values can the WTP estimates be positioned? To position this value, placing our study in the 
context of the debate on the intrinsic value of nature is helpful (Sarkar 2005; Batavia and 
Nelson 2017). In contrast to the instrumental or economic value, the intrinsic value is defined 
as the value that an entity, species or ecosystem has in itself (Soulé 1985). In this regard, it 
is important to distinguish two different views on intrinsic value (Sandler 2012). The ‘objective 
intrinsic value’ is not humanly conferred and is valuable, independent of anyone’s preference. 
The ‘subjective intrinsic value’ is created by human valuing and implies that something has 
value for what it is, rather than for what it can bring about (Elliot 1992). Humans value many 
attributes intrinsically such as religion, history, culture and do so for different reasons such 
as its beauty, scarcity and cultural ties. The values generated in our study estimate, to a large 
extent, the existence and non-use function of nature in the Dutch Caribbean among a remote 
audience that feels connected due to its history, but that is unlikely to visit and enjoy the 
biodiversity directly. Therefore, the WTP estimates could partially be categorised as subjective 
intrinsic values, and as such could be labelled as the new concept of ‘relational value’ which 
are values based on preferences, principles and virtues associated with relationships (Piccolo 
2017).

3. Hypotheses about scoping

Given the rapidly growing number of stated preference environmental valuation studies 
and their use in policy-making, it is important to arrive at a better understanding of sensitivity 
to scope of the obtained welfare estimates. Our aim is to test hypotheses about survey design 
issues related to geographical scoping in order to arrive at insights into how decisions that 
valuation researchers make about the adopted survey method will influence final 
outcomes.

The effect of geographical scoping in the design of the CE in terms of the included sub-
stitute sites is examined by implementing two versions of the experiment: namely, CE1 
contains attributes nature in the Netherlands xj,CE1 and nature in the Caribbean Netherlands 
yj,CE1, while CE2 in addition includes nature improvements in the respondent’s own local 
environment (vj), nature in the remainder of the Netherlands (xj,CE2) and nature in the rest of 
the world (wj). The subscript j = 1, …, n indicates the level of the nature attribute in increasing 
order with the quantity of nature; 1 = small degradation, 2 = no change, 3 = small improve-
ment, 4 = major improvement. Geographical scope invariance is tested as (H1) V(yj,CE1) = V(yj,CE2) 
for nature in the Caribbean Netherlands and V(xj,CE1) = V(vj) + V(xj,CE2) for nature in the 
Netherlands. The latter is a separate attribute in CE1 and a combination of nature in the 
respondent’s own environment and the remainder of the Netherlands in CE2. Finally, 
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sensitivity of WTP to scope of the level of nature improvement is examined as (H2) V(xj) < V(xj+1) 
and V(yj) < V(yj+1) in CE1 and CE2 and V(wj) < V(wj+1) and V(vj) < V(vj+1) in CE2.

4. Set-up of the CE surveys

4.1. Set-up and administration of the CE

A web-based survey was designed in which the choice experiment (CE) was embedded. The 
survey period was April until May 2012. The online survey was pre-tested using 20 respond-
ents in order to check the understanding of the questions and choice experiment, and to 
derive prior coefficient values for the final design of the experiment (see Section 4.2). The 
online survey was completed by 512 respondents. Approximately one-third of these respond-
ents were recruited on the basis of a previously implemented CVM survey. These respondents 
provided their email address knowing that they would be invited to conduct an online survey 
on a similar topic. Two-thirds of the respondents were provided by a specialised survey 
bureau (i.e. Multiscope B.V.) which provided a representative sample of the population of 
the Netherlands. These respondents were randomly selected from the consumer panel of 
Multiscope and contacted by e-mail.

The questionnaires included questions about attitudes towards environmental protection 
and nature and concluded with the usual socio-demographic questions. As mentioned, two 
different versions of the CE were implemented in order to test the hypotheses outlined in 
Section 3. About half of the respondents completed Version CE1 of the choice experiment 
with three attributes only, being the payment vehicle, nature in the Netherlands and nature 
in the Caribbean Netherlands. The other half of the respondents completed Version CE2 that 
included two additional attributes which widens the geographical scope: namely, nature in 
the respondent’s own surroundings as well as nature in the rest of the world. After a text 
that introduces the CE, the attributes were explained as in Table B1, Appendix B. In both 
choice experiments the tax attribute could take on one of the following eight levels: €2.5, 
€5, €10, €15, €25, €35, €50 or €75 per month. The levels of the nature protection attributes 
can take on: a small degradation, no change, a small improvement and a large improvement 
as explained in Figure A1, Appendix A. After describing the attributes and the levels, a prac-
tice choice card was shown which was carefully explained. An example of a choice card is 
presented in Figure 1.

4.2. Experimental design of the CE

The experimental design of the choice experiment allocates combinations of levels to the 
attributes which together make up a choice card that is shown to a respondent. The design 
was generated using the software Ngene, in accordance with the principle of D-efficiency. 
This principle means that the design is created in such a way that it provides the maximum 
amount of information that can be obtained from the choices to be made, which is expected 
to result in the smallest variance of the choice model. A so-called ‘point efficient design’ of 
24 and 48 choice cards has been generated for, respectively, CE1 (three attributes) and CE2 
(all five attributes), using prior estimates of the coefficient values obtained from the results 
of the pilot survey. Such a statistical efficient design that includes prior information about 
coefficient values is more statistically efficient and robust to model misspecification than 
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statistical designs without prior information, or orthogonal designs that were often used in 
earlier CE studies (Ferrini and Scarpa 2007). The design satisfies the properties of level bal-
ance, moderate attribute level overlap, and orthogonality (uncorrelated attributes) and 
excludes dominant choice options. A commonly applied ‘blocking procedure’ divides the 
total number of choice cards of the choice experiment in such a way that each respondent 
had to answer only six choice cards.

4.3. Sample characteristics

In total 512 respondents completed the CE surveys, respectively, who were about equally 
distributed over the different questionnaire versions.2 The response rate to the surveys was 
about 50%. The sample is reasonably representative for the general population in the 
Netherlands as several key statistics show. In particular, 52% of the respondents were male. 
About 90% of the respondents were born in the Netherlands. The average age is 51 years. 
About 21% of respondents have a mode income (about €1500 net income per month), and 
52% have a higher than mode income. The share of respondents who have completed a 
high education is 6% in the CE sample.

Option A Option B No measures
Nature in own surroundings 

Nature in the Netherlands

Caribbean Netherlands nature

Nature worldwide

Extra tax payment

25 per month 
( 300 per year)

40 per month 
( 480 per year)

0 per month 
( 0 per year)

Figure 1. example of a choice card.
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5. Statistical methods

5.1. Estimation methods of the CE

The estimation method of the CE is based on the random utility model which assumes that 
the choice probability pij of an individual i selecting alternative j equals the probability that 
the utility of alternative j is greater than, or equal to, the utility associated with an alternative 
q for every alternative in the choice set (q = 1 … J) (McFadden 2001; Botzen et al. 2013):
 

where Vijt and εijt are, respectively, the observed and unobserved components of individual 
i’s utility associated with alternative j in choice card t. εijt is assumed to follow a type 1 extreme 
value distribution. Vijt can be expressed as βXijt, where Xijt are the observed attribute levels 
of choice alternative j with coefficients β.

The choice model is estimated by applying a mixed logit model with a normally distrib-
uted zero mean error correction component. The error correction component is included, 
in order to allow for the variance to differ between the alternatives and the no measures 
alternative (Scarpa et al. 2007). In this model, individual i’s utility for alternative j = 1, …, J in 
choice setting t = 1, …, T is (e.g. Botzen et al. 2013):

 

Six sequential choice cards are answered by each respondent (so that T = 6), which means 
that the error terms are not independent. Time subscript t represents this structure, and is 
explicitly modelled by estimating the same error for choices made by the same respondent 
(Train 2003). djm is an indicator variable that equals 1 if the error component m appears in 
utility function j (in this application the utility of an environmental protection option), and 
0 otherwise (in this application the utility of no additional environmental protection). The 
M random effects (σmuimt) are normally distributed with a mean equal to zero and variance 
�
2
m (Botzen et al. 2013). The choice probability of this model is:

 

The vector β′ contains coefficients βjki of attributes Xjik, k = 1, …, K which can be specified to 
be random as follows:
 

ρjk is the population mean parameter and δjk is a vector of coefficients which produce an 
individual-specific mean. Individual heterogeneity in the means of the randomly distributed 
coefficients is introduced by ai, which is a set of choice invariant characteristics. cjki is a ran-
dom term with mean zero and standard deviation 1. σjk is the standard deviation of the 
marginal distribution of ρjk. As it is common, the uniform distribution is used to model the 
random parameters of the attributes that are dummy coded.3 Following Train (2003), indi-
vidual-specific parameters, conditional on choice, for a random coefficient can be estimated 
by simulation of:

(1)pij = prob[(Vijt + �ijt) ≥ (Viqt + �iqt)∀q ∈ q = 1, ..., J;j ≠ q]

(2)Uijt = �
�Xijt + �ijt +

M∑

m

djm�muimt .

(3)Pijt =
exp(��Xijt +

∑M

m djm�muim)
∑J

q=1 exp(�
�Xiqt +

∑M

m dqmuim)
.

(4)�jki = �jk + �
�

jkai + �jkcjki .

48    W. J. W. BOTZEN AND P. J. H. VAN BEUKERING



 

It is these individual-specific parameters that will be used for WTP calculations. Marginal 
effects (MEs) have a more intuitive interpretation than coefficients (β) in choice models and 
are computed using probability weighted-sample enumeration (see Louviere et al. 2000; 
Botzen and van den Bergh 2012b for the calculation of MEs of interaction variables). MEs 
represent the percentage change in the probability of choosing an environmental protection 
alternative with respect to a unit increase in the level of an explanatory variable.

5.2. Coding of the variables

Appendix B describes the variables used in the analysis. Different methods of coding cate-
gorical variables have been applied. Dummy variables are used for several categorical vari-
ables, such as the levels of nature protection which are attributes in the CEs. Ordinal 
qualitative variables, which are partitioned into J intervals, can be transformed into values 
on the real axis using an approach proposed by Terza (1987).4 Using this approach, an ordered 
categorical variable (e.g. categories of the degree of importance of nature ‘not important’ 
or ‘very important’) can be translated into an underlying numerical variable with a continuous 
scale (e.g. a latent variable of the degree of importance) (see also van Praag et al. 2003; Botzen 
and van den Bergh 2012a, 2012b). The Terza (1987) coding has been applied to ordinal 
variables with relatively many answer categories since it has been shown that this results in 
gains of efficiency and reduced bias compared with using dummy variables (Terza 1987).

6. Results

The choice experiments are first analysed by estimating an attribute only model for each of 
the two versions of the CE. This model provides straightforward to interpret insights into 
the relative importance of each attribute on the respondent’s choice for an alternative of 
environmental protection. The attribute only model of CE1 estimates how individuals’ utility 
of environmental protection (choice alternative A or B) relates to the attributes nature pro-
tection in the Netherlands (x), nature protection in the Caribbean Netherlands (y), and the 
tax. Formally,
 

In addition the attribute only model of CE2 includes attributes of nature protection in the 
respondents’ own environment (v) and the rest of the world (w). Formally,
 

(5)�n =

∫
�n

�n

�
T∏
t=1

P(choice j| Xnt , �n)g(���)
�
d�n

∫
�n

�
T∏
t=1

P(choice j| Xnt , �n)g(���)
�
d�n

.

(6)

UEnvironmental protection =�1 × xunchanged + �2 × xsmall improvement + �3 × xlarge improvement+�4 × yunchanged

+ �5 × ysmall improvement + �6 × ylarge improvement + �7×tax.

(7)

UEnvironmental protection =�1 × vunchanged + �2 × vsmall improvement + �3 × vlarge improvement

+ �4 × xunchanged + �5 × xsmall improvement + �6 × xlarge improvement

+�7 × yunchanged + �8 × ysmall improvement + �9 × ylarge improvement

+ �10 × wunchanged + �11 × wsmall improvement + �12 × wlarge improvement + �13 × tax.
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In both models a constant parameter has been used to model the utility of the no measures 
alternative, which is defined as implementing no additional environmental protection meas-
ures that result in a small degradation of all nature attributes. The left columns in Table 1 
show the estimation results of the models in equations 6 and 7. The significant standard 
deviation of the error component in both models indicates that the variance of the choice 
alternatives (A and B) is higher than the model variance of the status quo, as is expected. 
This result is consistent with other studies that find that the variance of hypothetical alter-
natives is larger than that of the reference or status quo alternative, which has been called 
the ‘status quo’ effect and implies fewer randomness in the model predictions for the no 
measures alternative compared with the protection alternatives (Hess and Rose 2009; Botzen 
and van den Bergh 2012b). The pseudo R2 of 0.42 and 0.38 of the models for CE1 and CE2, 
respectively, indicate a good level of model fit. The level of additional tax has the usual 
negative influence on the choice for one of the environmental policy alternatives in both 
models.

In the model of CE1, the coefficient estimates of all attributes are statistically significant 
at the 1% level. The increasing marginal effect (ME) per level shows that individuals value 
higher levels of improvements of nature in the Netherlands more than lower levels. The 
standard deviations of the random parameters of x indicate that significant heterogeneity 
exist in preferences for nature in the Netherlands. Small improvements of nature in the 
Caribbean Netherlands are higher valued (ME = 1.72) than keeping nature in that area at a 
constant level (ME = 1.6). In contrast, large improvements of nature in the Caribbean 
Netherlands are valued lower (ME = 1.50) than keeping nature unchanged and small 
improvements, while large improvements are preferred over a degradation of nature in that 
area. The significant and high standard deviation of the parameter of that attribute level 
indicates that there is substantial variation in preferences for a large improvement of 
Caribbean Netherlands nature.

Interesting differences in preferences for nature can be observed when the geographical 
scope of the valuation method is expanded to include nature in the respondents’ own envi-
ronment and the rest of the world (CE2). The coefficients of the variables of keeping nature 
unchanged are not statistically significant in any of the four areas. Although the average 
coefficient value of keeping nature unchanged in the respondent’s own environment is 
insignificant, the standard deviation of this parameter indicates that heterogeneity in these 
preferences are significant. Large improvements of nature in that area (ME = 1.37) are signif-
icantly higher valued than small improvements of which the coefficient is not significant. 
Small improvements of nature in the Netherlands are significantly higher valued (ME = 1.15) 
than keeping nature constant. But, large improvements are not higher valued than small 
improvements (ME = 1.07), although significant heterogeneity exists in the valuation of these 
parameters. For nature in the Caribbean Netherlands, small improvements are valued sig-
nificantly more than unchanged nature (ME = 1.46), while large improvements (ME = 1.07) 
are valued less than small improvements. The coefficient values of nature improvements in 
the rest of the world increase with the size of nature improvement, and significant hetero-
geneity is present in preferences for the highest attribute level.

Additional insights into heterogeneity in individual preferences for nature protection are 
obtained by estimating interactions of the choice attributes with explanatory variables. A 
variety of models have been estimated by including interactions with the socio-demographic 
variables of being born in the Netherlands, female, household size, high education level, 
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Table 1. coefficient estimates and marginal effects in brackets of the attribute only models (left) and full 
choice models (right) for versions ce1 and ce2.

 

Attribute only models Full models

Model CE1 Model CE2 Model CE1 Model CE2
nature in the own environ-

ment (u):
    

v unchanged n.a. −0.15 [n.s.] n.a. −0.26 [n.s.]
v small improvement n.a. 0.62 [n.s.] n.a. 0.43 [n.s.]
v large improvement n.a. 1.37*** [0.04] n.a. 1.17*** [0.04]
nature in the netherlands (x):     
x unchanged 1.87*** [0.05] 0.45 [n.s.] 3.83*** [0.05] 0.39 [n.s.]
x unchanged × agea n.a. n.a. −0.04** [−0.01] n.s.
x small improvement 2.49*** [0.06] 1.16*** [0.02] 5.52*** [0.07] 1.10*** [0.03]
x small improvement × agea n.a. n.a. −0.06** [−0.01] n.s.
x small improvement × per-

ceived importance naturea
n.a. n.a. 1.70***[0.21] n.s.

x large improvement 2.74***[0.08] 1.07*** [0.04] 5.17*** [0.08] 0.98*** [0.04]
x large improvement × agea n.a. n.a. −0.05*** [−0.01] n.s.
x large improvement × per-

ceived importance naturea
n.a. n.a. 2.13***[0.21] n.s.

nature in the caribbean 
netherlands (y):

    

y unchanged 1.60*** [0.05] 0.19 [n.s.] 3.36*** [0.05] 0.18 [n.s.]
y unchanged × agea n.a. n.a. −0.04** [−0.01] n.s.
y small improvement 1.72*** [0.04] 1.46*** [0.05] 4.98*** [0.05] 1.23*** [0.04]
y small improvement × agea n.a. n.a. −0.06*** [−0.01] n.s.
y small improvement × per-

ceived importance naturea
n.a. n.a. 1.26***[0.21] n.s.

y large improvement 1.50*** [0.03] 1.00*** [0.03] 4.66*** [0.03] 1.08*** [0.03]
y large improvement × agea n.a. n.a. −0.05*** [−0.01] n.s.
y large improvement × per-

ceived importance naturea
n.a. n.a. 1.91*** [0.21] 0.71** [0.05]

y large improvement × femalea n.a. n.a. −1.55***[−0.03] n.s.
nature rest of the world (v):     
w unchanged n.a. 0.32 [n.s.] n.a. 0.33 [n.s.]
w small improvement n.a. 0.81*** [0.03] n.a. 0.77*** [0.03]
w large improvement n.a. 1.17*** [0.03] n.a. 1.16*** [0.03]
w large improvement × per-

ceived importance naturea
n.a. n.a. n.a. 1.07*** [0.05]

tax −0.08*** [−0.11] −0.08*** [−0.13] −0.11*** [−0.17] −0.08*** [−0.15]
tax × Income n.a. n.a. 0.01*** [0.05] 0.004** [0.02]
constant of the no measures 

alternative
1.55*** −0.66 [n.s.] 0.40 −0.44

Standard deviations:     
error component 5.43*** 5.90*** 4.19*** 5.31***
Parameter v unchanged n.a. 1.72* n.a. 1.79***
Parameter v small 

improvement
n.a. 1.13 n.a. n.s.

Parameter v large 
improvement

n.a. 1.51** n.a. 1.44***

Parameter x unchanged 2.51*** 0.88 2.34*** n.s.
Parameter x small 

improvement
1.12* 1.39* n.s. n.s.

Parameter x large 
improvement

2.73*** 2.33*** 2.64*** 1.89***

Parameter y unchanged 0.02 0.87 n.s. n.s.
Parameter y small 

improvement
1.08 0.62 n.s. n.s.

Parameter y large 
improvement

3.46*** 1.47** 2.76*** n.s.

Parameter w unchanged n.a. 0.77 n.a. n.s.
Parameter w small 

improvement
n.a. 0.66 n.a. n.s.

(Continued)
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age, and income. In addition, a variable of the perceived importance of nature by respond-
ents has been included. The right columns in Table 1 show the results of the full models of 
CE1 and CE2 which include only significant interactions (at the 5% level) and specifies param-
eters of the attribute variables only as random when significant heterogeneity is present, 
while parameters of the attribute variables with insignificant random preference heteroge-
neity are specified as being fixed. Moreover, as is common the price parameter is modelled 
as fixed. The significant interactions of income with the tax level in CE1 and CE2 indicate that 
high-income individuals are less sensitive to the tax amounts in their choice, meaning that 
they have a higher WTP for nature. Moreover, interactions with the levels of nature improve-
ments in the Netherlands and Caribbean Netherlands and age are significant in model CE1, 
showing that older individuals place a lower value on nature protection, while interaction 
variables with age are insignificant in CE2. Several significant positive interactions are present 
between the degree of individual perceived importance of nature and levels of nature 
improvement, as would be expected. Females place a lower value on large improvements 
of nature in the Caribbean Netherlands in CE1. The observation that overall fewer significant 
interaction variables appear in CE2 than CE1 suggests that expanding the scope of the 
experiment has the effect that less preference heterogeneity can be explained by observed 
characteristics.

Table 2 provides the WTP values for the attributes of nature improvement in the CE mod-
els, which are calculated using the ratio of the marginal utility value of an attributed and the 
negative of the price coefficient (Train 2003). WTP values for the levels of nature protection 
in the Netherlands are statistically significantly different between CE1 and CE2 for the levels 
of keeping nature unchanged and a small improvement. In particular, average WTP for 

Table 1. (Continued).

 

Attribute only models Full models

Model CE1 Model CE2 Model CE1 Model CE2
Parameter w large 

improvement
n.a. 3.66*** n.a. 3.19***

log likelihood −907 −1120 −778 −1054
aIc 1.30 1.39 1.28 1.38
Pseudo R2 0.42 0.38 0.44 0.38
number of observations 1416 1656 1254 1560

notes: **, *** indicate, respectively, significance at the 5 and 1% level. n.s. stands for not significant and n.a. stands for not 
applicable. estimations are performed with nlogIt version 4 software.

athe me provided for interaction variables (x1 × x2) corresponds to the second variable (x2).

Table 2. average WtP values (€ per month) for nature improvements according to the ce models.

notes: Standard errors are shown between parentheses. n.s. stands for not significant.

 

Nature Netherlands Nature Caribbean Netherlands

Unchanged
Small improve-

ment
Large improve-

ment Unchanged
Small 

improvement
Large 

improvement
ce1 €22.39 €29.38 €29.22 €20.26 €20.85 €11.14
 (0.92) (1.48) (1.75) (0.62) (1.22) (1.72)
ce2 n.s. €16.24 €14.84 n.s. €18.29 €13.80
  (0.08) (0.48)  (0.09) (0.50)
 nature own environment nature rest of the world
 unchanged Small improve-

ment
large improve-

ment
unchanged Small improve-

ment
large improve-

ment
ce2 n.s. n.s. €17.47 n.s. €11.47 €15.15
   (0.30)  (0.05) (1.28)
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keeping nature unchanged in the respondent’s own environment and the remainder of the 
Netherlands is not significantly different from zero in CE2, while the average WTP for keeping 
nature unchanged of €22 is significantly higher than zero in CE1. A small improvement in 
nature in the Netherlands is valued about twice as large in CE1 (€29) than in CE2 (€16) where 
a small improvement in nature in the own environment is on average not significantly higher 
than zero. Only large improvements in nature in the Netherlands are not significantly differ-
ent between CE1 (€29) and CE2 (€15 + €17 = €32). WTP for keeping nature in the Caribbean 
Netherlands unchanged is statistically significantly higher in CE1 than CE2 where this value 
is zero, while WTP values for the levels of nature improvement do not differ significantly (at 
the 5% level) between CE1 and CE2.

In summary, H1 about geographical scope invariance is rejected for policies that keep 
nature unchanged in the Netherlands or Caribbean Netherlands as well as for a small 
improvement of nature in the Netherlands, while H1 cannot be rejected for a large improve-
ment of nature in the Netherlands or Caribbean Netherlands or a small improvement in the 
latter area. The observed violations of H1 have substantial implications for the design of 
certain nature protection policies. As an illustration, policies of preventing a degradation of 
nature have an average WTP value of about €20 in the experiment with the smaller geo-
graphical scope, while this WTP is not significantly different from zero in the experiment 
with the more extensive scope.

Results about sensitivity of WTP to the scope of the level of nature improvement (H2) are 
mixed. WTP values for small and large improvements of nature in the Netherlands are not 
statistically different from each other, while they are statistically significantly higher than 
WTP for keeping nature unchanged in CE1 and CE2. A small improvement and unchanged 
nature in the Caribbean Netherlands have a significant WTP in CE1, but differences between 
these WTP values are insignificant. In CE2 the WTP value for a small improvement in that 
area is significantly higher than the WTP of keeping nature unchanged. A large improvement 
is in both experiments significantly less valued than a small improvement which suggests 
that most respondents find a small improvement in Caribbean Netherlands nature the pre-
ferred option. WTP values for nature protection in the respondent’s own environment and 
the rest of the world relate to the level of improvement in the expected direction, but some 
low attribute levels have a WTP that is not significantly different from zero.

7. Conclusions

Sensitivity to scope is an important recurring theme in economic valuation studies of envi-
ronmental goods. Effects on obtained WTP values of the geographical scope of a valuation 
exercise have hardly been studied, especially in applications of CEs, while in the design phase 
of CE and also CVM studies often decisions have to be made by researchers about geograph-
ical scope issues, like the inclusion of substitute sites. This study shows that such decisions 
about scope, which are often untested, can have large consequences for the obtained val-
uation results.

This study offers a CE analysis of geographical scoping. The WTP for nature protection in 
the Netherlands mainland and the Caribbean Netherlands are examined. This is a unique 
policy setting since at the end of 2010 the islands of the Caribbean Netherlands received 
the constitutional status of special Dutch municipalities, meaning that a large area of bio-
diversity-rich nature was added to the Netherlands of which protection has become a 
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responsibility of the Dutch government. An important question for policy-makers answered 
by this study is how much Dutch citizens value nature protection in the Caribbean 
Netherlands, relative to nature in the mainland.

The collection of data by means of about 500 CE surveys with two questionnaire versions 
of distinct ways in which WTP for nature protection in different areas was elicited allows for 
testing the influence of geographical scope determined by the CE design on WTP results. In 
particular, the CEs elicit WTP for nature protection using experimental versions with a differ-
ent scale of geographical scope: namely, one CE values nature protection in the Netherlands 
and the Caribbean Netherlands, while another CE expands the geographical attributes to 
the respondents’ own environment and the rest of the world.

The following conclusions are drawn from our two main research hypotheses.
First, we reject H1 about invariance of the results to the geographical scope of the CE 

design. This was tested by comparing obtained WTP results from the CE with the narrow 
geographical scope of nature protection, namely in the Netherlands and Caribbean 
Netherlands, with a broader scope CE that includes nature protection in the respondent’s 
own environment, the rest of the Netherlands, the Caribbean Netherlands and the rest of 
the world. In particular, this geographical scope invariance is rejected for policies that keep 
nature unchanged in the Netherlands or Caribbean Netherlands and for a small improvement 
of nature in the Netherlands. H1 cannot be rejected for a large improvement of nature in 
the Netherlands or Caribbean Netherlands or a small improvement in the latter area.

Second, mixed results of sensitivity of WTP to the scope of the level of nature improvement 
(H2) are found, as has also been observed in other studies. In this respect, a notable obser-
vation is that WTP values for preventing a degradation of nature in the Netherlands and 
Caribbean Netherlands do not significantly differ from a small degradation of nature in the 
CE with the more extensive geographical scope, while this difference is significant in the 
experiment with the narrower scope. In other words, broadening the geographical scope 
of the environmental good shown on the choice card has the effect that lower levels of 
nature improvement are valued less, which suggests that the same budget is diluted across 
more attributes.

Our finding that the geographical set-up of the choice experiment can affect the valuation 
outcome, has implications for the design of CEs. In particular, decisions made about the 
geographical scope in terms of included attributes can have important effects on obtained 
WTP results. This study shows that expanding the geographical scope results in lower WTP 
values for low levels of environmental goods. Given the expanding use of environmental 
valuation techniques, and CEs in particular, future research should examine whether the 
scope effects observed in this study are also found in other policy settings. Especially a more 
systematic testing of assumptions made about geographical scoping in the design phase 
of valuation surveys is needed for which this study aims to provide a useful staring point.

Besides generating methodological lessons, this study has also had important policy 
implications which led to notable changes on the ground. Local managers adopted the 
economic valuation results in conducting extended cost-benefit analyses for various green 
infrastructural investments. WWF used the results of the study to defend their continued 
active presences in the Caribbean Netherlands. But most importantly, the large support 
expressed by Dutch residents for nature management in the Caribbean Netherlands moti-
vated the State Secretary of Economic Affairs Sharon Dijksma to allocate an additional budget 
of €7.5 million for this purpose (Dijksma 2013). Various nature projects have been financed 
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through this fund, such as controlling overgrazing, reef restoration, trail improvement, nature 
education and environmentally friendly farming practices. This example of policy impact 
demonstrates that an economic valuation study, if communicated well, can play an important 
role in informing influential decision-makers and bridging the science-policy gap.

Notes

1.  As an illustration, the Caribbean Netherlands measures more than 2800 km2 of marine reserves, 
which include coral reefs, and is the home of seven endemic plant species and 85 endemic 
animal species.

2.  The total numbers of completed questionnaires per version are: 236 for CE1, and 276 for CE2.
3.  Model parameters are estimated by conducting maximum simulated likelihood with Monte 

Carlo integration using 250 Halton quasi-random draws.
4.  These are characterised by a continuous unobservable ordinal latent index, where each interval 

is ranked (1 through J) in increasing order according to its supremum (Terza 1987).
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Appendix A. Information questionnaires

The five attributes used in the online survey including their explanation are shown in Figure A1. Before 
presenting the attributes the following text was shown:

Worldwide, nature is under pressure. Without additional conservation efforts, nature will degrade 
further. Nature protection is costly and this is why choices will have to be made about what to 
protect and what not to protect. In the following questions, we will ask you to make six choices 
between three policy options that vary in terms of ‘how much’ nature is managed and ‘where’ 
nature is protected. These options consist of the following elements:

After showing this text, Figure A1 was presented. In the header of each attribute row, both 
the title and a pictogram are shown in order to maximise the comprehension of the choice 
experiment.
To explain the various levels of the nature protection attributes, the following text was presented in 
the online questionnaire, before showing Figure A2:

The changes that nature can undergo may vary between a small degradation to large improve-
ments. The meaning of these changes is as follows.

Appendix B. Description of the variables

nature in the own environment attribute ce coded as dummy variables of unchanged, small improvement and 
large improvement of nature in the respondent’s own environment

nature in the netherlands attribute ce coded as dummy variables of unchanged, small improvement and 
large improvement of nature in the netherlands

nature in the caribbean netherlands attribute ce coded as dummy variables of unchanged, small improvement and 
large improvement of nature in the caribbean netherlands

nature rest of the world attribute ce coded as dummy variables of unchanged, small improvement and 
large improvement of nature in the rest of the world

Importance nature ordinal categorical variable, respondent’s perceived importance of nature
tax attribute ce, continuous variable of the additional monthly tax to be paid for 

nature protection
Born in the netherlands Dummy variable of being born in the netherlands
female Dummy variable of being female
Household size continuous variable of the number of household members
High education level Dummy variable that the respondent has completed at least a Bachelor 

education
age continuous variable of the age of the respondent
Income continuous variable of respondent’s monthly net household income (in 

thousand €)
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Nature in own surroundings 
Nature in your own surroundings includes plants and animals in local parks, 
meadows, forests and ponds in a circle of 10 kilometers around your home. 
This nature is easily accessible by bicycle and can, therefore, be used 
intensively by you and your family. 

Nature in the Netherlands

Nature in the remaining areas of the Netherlands includes plants and animals 
in our country, with the exception of your own surrounding. This includes our 
national nature, varying from the Veluwe to the Biesbosch, and from the seal 
to the stork.  

Caribbean Netherlands nature
The Caribbean Netherlands consists of the islands Bonaire, St Eustatius and 
Saba which have the status of special Dutch municipalities. Nature refers to 
land-based flora and fauna such as rare orchids and flamingos, but more 
importantly covers vast marine areas inhabited by coral reefs, sea turtles and 
dolphins. Therefore, this nature represents a unique piece of Dutch nature. 

Nature rest of the world

The nature outside the Netherlands includes all nature in the world with the 
exception of plants and animals in the earlier mentioned areas. This involves 
tropical rainforests and coral reefs, the North Pole and the Antarctic, as well 
as endangered species, such as tigers and pandas.  

Extra tax payment

This last element involves the extra tax payment which you are willing to pay 
for the positive changes in nature in the presented management option. This 
concerns a real increase in tax which will be used for nature protection only. 

Figure A1. explanation of the attributes used in the choice experiment.

Without additional nature protection, nature will gradually 
degrade. This means a decline in quality and quantity of nature in 
the coming 25 years. 

To maintain nature at current levels, additional nature 
conservation efforts are needed. In this case, quality and quantity 
of nature will not change in the coming 25 years. 

With some additional effort in nature conservation, we can 
achieve slight improvements in the quantity and quality of nature 
in the coming 25 years.  

And if major conservation efforts are done, we can even realize 
major improvements in nature. This implies substantially more 
nature areas and higher levels of biodiversity in the coming 25 
years.  

Figure A2. levels of the nature attributes that were applied in the choice experiment.

58    W. J. W. BOTZEN AND P. J. H. VAN BEUKERING


	Abstract
	1. Introduction
	2. Scoping effects in stated preference valuation studies
	3. Hypotheses about scoping
	4. Set-up of the CE surveys
	4.1. Set-up and administration of the CE
	4.2. Experimental design of the CE
	4.3. Sample characteristics

	5. Statistical methods
	5.1. Estimation methods of the CE
	5.2. Coding of the variables

	6. Results
	7. Conclusions
	Notes
	Acknowledgements
	Disclosure statement
	Funding
	References
	Appendix A. Information questionnaires
	Appendix B. Description of the variables



