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Abstract: An external scope test is developed and applied ©E study of nature protection to investigate
respondents’ sensitivity to scope in relation tdstilutes to the project in question. Most of the
literature within this field is based on CVM, andope tests related to increases in the amount of
specific goods, e.g. number of endangered speciescope related to geographical scale. Within-
project scope tests are often captured in CE asnialt scope. In the present study the externalescop
test at project level is performed by telling respents in N-1 splits that the specific projectridycone
in a series of specific projects to be implementeformation on other nature restoration projects
which will be implemented prior to the project inestion is given as well, as a reminder of theescal
context. Furthermore, detailed follow-up questiarse included to evaluate whether respondents were
indeed aware of the scale context in which theyedtaheir choices. Answers to these follow-up
questions are used to increase the strength oéxteznal scope test. As a whole, the set-up and the
scope analyses are new to the literature, and detrade the possible fragility of also the CE method
securing scope sensitivity on a large scale. Mawgortantly, the results also indicate the potemtfad
suitable and detailed debriefing with follow-up gtiens for the general accuracy of estimates and

more specifically for scope test results.
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1. Introduction

The entire field of environmental valuation is cemed with the valuation of changes in the state
of environmental goods (or ‘bads’). A key challerigie is the fact that many of these goods are
not traded in the marketplace, and for this reabenuse of Stated Preference methods has long
been widespread. While these methods have obviceisgshs, they are by no means perfect. One
weakness is the issue of sensitivity to scope.eSthe seminal paper by Kahnemann and Knetsch
(1992), much of the methodological development foasised on respondents’ sensitivity to the

amount of the goods provided.

A terminology has also developed for categorisicgpge tests; that is tests for respondents’
sensitivity to scope. An internal scope test aredywhether the same set of respondents is (on
average) able to respond to differences in scalenvihe respondents are presented with various
scales of the environmental good(s) in questioranrexternal scope test, different respondents are
presented with the same environmental goods badifterent scales, and the analyses will reveal if
the groups presented with the better alternatilsgssagnal a higher willingness-to-pay (WTP). This
terminology has been developed in connection with@ontingent Valuation Method (CVM) and

e.g. Giraud et al. (1999) is a state-of-art examplte application.

In recent years, however, the use of the Choicesixygnt method (CE) has grown remarkably,
and this method is believed to do better than CVith wegard to the issue of sensitivity to scale
(Adamowicz et al., 1998). By construction, it wowdgpear that a CE allows the respondent to
evaluate and perform trade-offs among attributegaaibus levels, and indeed nice examples of
internal scope consistency can be found in thealtiee (e.g. Jacobsen et al., 2007). eternal

scope test in CE can be based on split samplesagustith CV, but the scope test needs to be



constructed differently from CV as the good whichrigs in quantity cannot form part of the
attributes in the choice sets themselves. The paipose of this study is therefore to design and
perform such an external scope test. The testsscban a CE study of the Danish population’s

willingness-to-pay for a nature restoration projedhe Great Aamose area in West Zealand.

The nature restoration project in Great Aamose,dvaw is only one of several projects currently
considered to be of relevance in the realm of phbfunded nature restoration projects in coming
years. For instance, establishment of a numberatbmal nature parks in the near future is
currently under consideration. The natural questiaised by policy makers is: Do the values
derived from an environmental valuation study oé aestoration project depend on the overall
scale of Danish nature restoration activities?ifstance, would people state differing WTP for one
particular project if they knew it was going to twe out of three, seven or ten projects producing
environmental goods and services of a similar atarai.e. could the projects be considered as

substitutes

These questions form an obvious basis for the design external scope test applied to the case of
the nature restoration project in Great Aamoseed different versions of the CE instrument have
been developed which differ from each other onlyome aspect. In the first version (split), the
Great Aamose project is presented alone. In thenskat is specified that future implementation of
two national park projects has already been deaighed, and that the Great Aamose project will be
additional to these. In the third, the number dfameal park projects decided upon is increased to 7
This setup is novel, and it may also be complexdgpondents. To evaluate respondents’ ability to
grasp the overall scale context, we have develde¢ailed follow-up questions intended to reveal

if the respondent answers the choice sets witlapipeopriate overall scale context in mind.



The remainder of the paper is organised as folldwsection two the methodological background
is outlined, comprising a detailed review of therature relating our contribution to the state-of-
the-art. The econometric theory and models applredbriefly described. Section three comprises a
short, detailed description of the study area an@sxription of the questionnaire design and data
collection method. The results are presented itigefour and in section five we discuss various
implications of the results. We provide a brief coision and some recommendations for further

work in section Six.

2. Theory and Methods

2.1 Theissue of embedding vs. scope sensitivity

Though criticised a great deal (by e.g. Carson Blitdhell, 1995; Smith, 1992), the paper by
Kahnemann and Knetsch (1992) remains one of thé ip®rtant studies addressing the problem
of embedding in Stated Preference studies, i.¢.pbaple tend to state the same WTP irrespective
of the quantity provided of a given environmentabd. Carson and Mitchell (1995) argue that
some embedding problems may in fact be caused bysgattributes being nested within each
other, and hence the comparison across scalesiglicated. In a meta-study of WTP estimates for
species preservation, primarily in the USA, Looamsl White (1996) find that overall embedding is
a small problem. Also Smith and Osborne (1996)querfa meta-study and find a clear response to
scope related to the visibility in national par&sraud et al. (1999) analyse sensitivity to scapa i
dichotomous choice study of the Mexican spotted amd 62 unnamed species. They find larger
WTP for the 62 species than for the one named epeghen tested with an external test (split
sample) but not when tested internally, i.e. thepomdents were given two dichotomous choice

guestions in a row. Jakobsson and Dragun (2001 itk et al. (1997) argue along the lines of



Carson and Mitchell (1995) that, for example, opecges presented to respondents might represent
wider biodiversity to respondents than just the species in question. More recently, Veisten et al.
(2004) evaluate scope sensitivity in a study ofcesepreservation on various scales. Most of the
abovementioned studies use a scope test relatétk tamount or scale of the specific good, e.g.
number of endangered species. Other studies usgagducal extension as the basis for scope
variation (e.g. Berrens et al., 2000; Jorgenseal.e2001). As described above, in this paper we
present the respondents with implementation oftemidil nature preservation projects which could
serve as substitute goods for the case study @tmaously, we expect respondents to consider this
and attach a lower value to the implementationhef Great Aamose project if it is presented to

them as coming on top of two or more similar oatetl projects.

Heberlein et al. (2005) discuss the concept ofiteig to scope, and question the usual tests dase
on psychological reasons. One of their main argusnenthat the part may be worth more if

respondents know more about it than about the wiBateman et al. (2004) also question the usual
internal scope tests as undertaken in CVM studied, especially they question self-administered
surveys, as respondents are able to look aheadhareby create an internal consistency in their

response.

All of the abovementioned studies of embedding seupe sensitivity (internal as well as external)
rely on the CV method. Evidently, results have beexed and hence confidence in the method is
still an issue. As pointed out earlier, the useCéf may perhaps reduce embedding problems
(Adamowicz et al., 1998) and several studies hastetl this, at least with respect to internal scope
(Foster and Mourato, 2003; Boxall et al., 1996; ldgret al., 1998; Lehtonen et al., 2003). By

means of its construction, it would appear thattaallows the respondent to better relate to trade-



offs among attributes at various levels; and ong fimal quite nice examples of responsiveness to
scale, such as e.g. in Jacobsen et al. (2007) iwkds that the method passes the ‘internal scope

test’. Studies undertaking an external scope teatCE are however scarce.

Sensitivity to scope may depend on respondentssorea for revealing a positive WTP. For
example, if respondents see the good in questi@nnagre or less unique good and are less willing
to trade, sensitivity will not be as pronouncedslstandard to use follow-up questions, e.g. éer r
coding of given answers, when evaluating stated WiERsures. For example, Foster and Mourato
(2003) test the implications of coding ‘Don’t knowésponses as ‘yes’ and ‘no’, respectively.
Bateman et al. (2004) used screening questiordetdify protest bidders, but did not find that the
scope result was dependent on this practice. Giedwad. (1999) included follow-up questions in
their questionnaire, but not in the model and aislpresented. Heberlein et al. (2005) discuss the
implication of protest voters and the associatesside bias. Also, Jorgensen et al. (2001) discuss
protest bidders with respect to the payment vehiGleey find insensitivity to scope when
respondents revealed that they dislike the valogirocess, and find that the distribution of prbtes
voters is independent of scope. All these studieselated to CVM and, furthermore, focus mainly
on the effect of follow-up questions designed teeed protest bidders but not designed to test the

respondents’ understanding of scope.

In the present study we design follow-up questimnsll respondents to induce them to state their
perception of the scale context in which they amed/¢he choice questions. We use these answers

to improve our analysis of the sensitivity to scope



2.2. The econometric foundation of Choice Experiments

The main results focused upon in this paper weoelymed using the stated preference technique
known as CE. This method relies on McFadden’s (18&ddom utility model, where the utility of

a good is described as a function of its attributesl people choose among complex goods by
evaluating their attributes. Since observation tiftyi can only be made imperfectly, the random
utility model is the fundament for estimation:

U; =V, (xj,zi,tj)+gij (1)
HereUj; is thei'th individual's utility of the good described byternativej. Vj; is a deterministic
term depending on the alternatives’ attributeshe individual’'s characteristicg, and the price.

The termg; is stochastic in the sense that its variation otbe observed by the analyst. Faced with

the choice between two alternatives, the probghthat the respondent will choose alternatkve

(over alternativeg) can then be described as:
Pr; = P{uki (Yi _tk’zi’gki)> uj (yi’zi’gji) 0j # kJ (2)

whereu is the utility of alternativex, uj; of alternativg andy; is the individual’s income. The other
parameters are as above. It is assumed uh@t linear in income and its other deterministic
parametersy; are replaced witf§’x,, , wherex, represents a vector of variables related to altema
k that we are able to observe. Also, assuming &has logistically distributed, the probability of an

individual i choosing alternativie can be defined by the Conditional Logit model:

Prid) = exp’ ™ 3
rki) Z?ex o 3)

Following Train (2003) the Mixed Logit probabilisecan be described as integrals of the standard

logit function evaluated at differefit's with a density function as the mixing distritarti If the

density, as in this paper, is specified to be nbthmprobabilities of the model becomes:



EXDEX” dﬂ|b’w)dlg (4)

Pr(ki) = .[ ZJ expﬁ’xn

where qp(ﬂ|b,W)is the distribution function fop, with meanb and covariancéV. The analyst

chooses the appropriate distribution for each pataming. This is a standard and well-known

setup, which is applied to the CE data analysed.her

3. Thedesign of the survey

This section contains a description of the datéectbn procedure followed by a brief introduction
to the Great Aamose nature restoration projectthagroposed national parks. Finally the survey

design is described in detail.
3.1 Data collection

Data were collected through an internet-based munestire managed by the professional survey
institute GALLUP using their internet panel of apyr 35,000 individuals. For each version of the
guestionnaire, responses from approx. 350 resptsdegre received. It is considered here that
internet presentation of information is less cagaidemanding than a mailed questionnaire as the
guestions and the choice sets are presented onend®yand, furthermore, the possibility of
presenting information, including photos, is goédso, especially in relation to inclusion of the
follow-up questions concerning respondents’ peroapdf scope, it was imperative to ensure that

respondents could not browse back to the choice set



3.2 The nature restoration project in Great Aamose

The Great Aamose area is situated in the Westatnopghe island Zealand in Denmark and was
originally one of the largest wet moorland areathim eastern part of Denmark. The area has been
cultivated over the past 250 years, the latest amast dominating changes having been
implemented in the 1950s and 1960s, when the stvemsrconverted to a channel and the area was
heavily drained. Today a large part of the areaiagricultural use, even if most is not under

intensive cultivation.

The proposed nature protection project would creatarge and coherent nature area, enhance
biological diversity and recreational opportunities, as wedl @reserve cultural heritage and
archeological artefacts buried in the topsoil amgatened by the continued agricultural production

in the area. Wetland restoration will protect theskural assets for future generations.

3.3 The national parks

In order to improve nature protection in Denmarkese pilot projects have been nominated as
potential national park candidates. A number ofittee going to be realised and a law has been
prepared to underpin their administration. It iswkver, not yet decided how many national parks
will be implemented in the short run. Just as foe& Aamose, the aim of the projects is to create
large coherent nature areas of a natural or seturalacharacter to secure nature preservation,
improve possibilities for recreation and to an ektalso protect cultural heritage. Obviously, the

projects can be regarded as substitutes for tlzeGreat Aamose.



3.4. The design of the questionnaire, including the design of the scope test

We have used a split-sample approach where eatttrasf splits was treated with a questionrfaire
that differedonly in the following aspects. In two of the splits tlespondents were informed that
recently it had been politically decided to eststbliarge nature areas in Denmark, including 2 or 7
national parks. It was specified that these wereet@stablished prior to the possible restoration o
Great Aamose with which the choice sets were salehcerned. As an introduction to the nature
protection area in Great Aamose the respondents wéormed about nature protection and the
effects of the proposed project. The respondents Wwéormed that the new nature areas, including
the forthcoming national parks, will establish kgpherent nature areas and landscapes to enhance
the biological diversity by improving the living rditions for rare as well as more common species.
Cultural values and artefacts will be protectedtiy nature restoration, because many of these

areas are historically and culturally rich areasl access to the areas will be enhanced.

After this introduction the nature restoration pdjin Great Aamose was presented to the
respondents. To encourage the respondents in fpisewhere they were also informed about the
national parks to think of these areas as subssifuthey were requested to choose three of the
potential national park projects as their mostgureid. To induce them to reflect on payment and its
dependence on scale, the respondents were furtrermiormed that the forthcoming national
parks will be financed by income tax, and that @so will be the case for Great Aamose. The
respondents were informed that the costs of impteimg the policy alternatives are to be assumed
to be covered by Danish consumers and that alluiroess will contribute to implementation of the
alternatives. Moreover, it is emphasised that tlaeed amounts (WTP) represent sums over and

above the consumers’ present tax payments. Thisgentended to induce respondents to provide

2 For a full questionnaire please contact the cpording author



as valid and reliable responses as possible adéstourage the exhibition of strategic behaviour.
Highlighting that all consumers must contributed ahat they must do so equally, is intended to
discourage respondents from free-riding. Likewssgulating that the stated amounts are additional
to current tax payments is considered relevantt asaly serve to remind respondents that the
amount they are asked to pay in the present suem@gsents, in fact, only one payment among
many expenses that they have to consider agamstotinstraints of their budgets. In addition to the

above, a so-called ‘cheap talk’ is also included.

The choice of payment vehicle forms a substantae pf any survey design and should have a
plausible connection with the good it is being usedalue (Bateman et al., 2002). An entrance
payment could have been used as payment vehidkisnstudy but would have delimited the

analysis to use values, and according to the sesfithe focus group tests the annual tax was found

to be a reliable payment vehicle.

In each of the splits a total of 9 choice sets weesented to each respondent. The choice sets were
similar across splits to avoid variation from tHeature. The alternatives were described by 5

attributes which are presented in Table 1.
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Table 1.The attributes used in the CE

ATTRIBUTE

LEVELS

The acreage of the protected area in
hectare

6 levels between 230 and 1,750 hectares

Biodiversity

Protection of the ancient artefacts

Public access

Small diversity: A large number of animals, but distributed amang
smaller number of ordinary species. Vulnerable ramd species are
threatened by distinction because of dry conditemd cultivation.

Some diversity: Many animals distributed among a larger number of
ordinary species, including small birds. Vulneradhe& rare plants are only
threatened by distinction few places.

Largediversity: Many ordinary and rare animal species, espedutty
species. Rare species are protected against ddjtioms and cultivation.

Continued devastation: Important artefacts, including internationally
unique sacrificial and places of residence wildeenolished within in a
number of years.

Reduced devastation: The tempo of the devastation is reduced
significantly for some of the most important artgéa but the devastation
is not brought to an end.

Protection now and in the future: The artefacts will be protected within
the soil now and in the future so that they candmeoved from the soil
and presented in the future

Restricted access by a few tracks and paths

Extended accessto a larger part of the area by a larger systepatis
and tracks

Extra payment in annual tax
(household level)

6 levels of 0, 10, 34, 61, 115 and 203 EUR

The combination of the alternatives into choicesseas performed using a fractional factorial

design containing 36 alternatives, correspondingl® choice sets, which subsequently were

blocked into 2 blocks of 9 choice sets.
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Each respondent was then presented with one blackavbid forcing respondents to choose
alternatives which they did not identify with (@Bateman et al, 2002), a status-quo alternative
describing the baseline situation that would preNaio further action is taken was added to the
choice set, and thus each choice set contained #irernatives. The status quo implies continued
loss of artefacts, and maintenance of the currewell of biodiversity and current level of

accessibility to the area.

In addition, a number of debriefing questions wasked to identify protest behaviour and to follow

up on the scope test. The debriefing questiondeaseen in Figure 1 below.

Figure 1.Debriefing questions concerning the scope confExé question is related to Split 2 where resporslent
were informed about 2 national park projects. llitSpthe number of national parks was raised to 7.

The previous questions, where you had to choose between alternatives, concerned payment for

nature restoration. Which of the following statements are correct?

(mark one)
The payment only concerned the restoration of Gkamose ................ 4
The payment concerned 2 national parks ...........cccovvvviiiiiiiiiiiiinneenn. Q
The payment concerned 2 national parks and Graato&e .................... Q
The payment concerned nature in general ..ocoeeecevvveieeviiiiiieeeeeeennnnnn. a
1o (o] 0 I ([ 1 U PPRR a

Prior to the launch of the survey three focus gsowpre used to test the questionnaire. On of the
main foci of these was participants’ perceptiontled scope tests, including information on the

potential implementation of substitute projectghia form of the 2 and 7 national parks located in

12



various places in Denmark. The questionnaire wased following each of these focus group

interviews.

4. Reaults

Respondents were invited to answer the questiommaiDecember 2006 and the survey continued
until the required number of responses had beeamned. The three samples are somewhat
underrepresented in terms of respondents in thepgabove 60 years of age and, thereby,
somewhat underrepresented in the low income gramppared with the population in Denmark.
This may partly be due to the choice of an intebated survey mode. However, it is our
experience that the survey mode seems to be assegpiative as other survey modes (Hasler et al.,
2005; Olsen and Lundhede 2005). In relation tdfithgings of this paper, though, it is important to

note that there is no difference in age, gendelirecame between the three sample splits.

The data are analysed using the mixed logit approeltere, for selected attributes, preference
heterogeneity is allowed for. The tax payment dredalternative specific constant are held fixed in
the estimations, whereas all other coefficientsam®umed to be normally distributed around the
sample mean. The estimations are based on sirmdatidh 1,000 random draws, and in order to

reduce estimation time the cost variable (Tax)bdeen divided by 100.
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Table 2.Sample size reduction

Split 1
Only Great Aamose

Split 2
Great Aamose and
2 additional nature
areas

Split 3
Great Aamose and
7 additional nature
areas

Initial number of respondents 360 355 359
- Protesters (I don't want to pay more tax, |
don’t know why | chose the status quo in all -16 11 -18
) L 4.4% 3.1% 5.1%
9 choice situations)
- Mental account (My payment concerned -36 -27 -21
nature in general) 10.0% 7.6% 5.8%
Sample left for initial estimation 308 317 320
- The payment concerned 2(7) national parks n/a 24 -19
6.8% 5.3
- The payment concerned 2(7) national parks
and Great Aamose n/a 43 49
12.1% 13.6%
- Don’t know (what the payment concerned) -34 -39 -29
9.4% 11.0% 8.1%
Reduced sample 274 211 223

The data are analysed in two steps. First, respasdeho chose the status quo alternative in all 9
choice sets and explained this with ‘I don’t wamipy more tax’ (protest) or ‘I don’t know why’
were removed from the data sample (See Table Zhdrsame step respondents who stated ‘My
payment concerned nature in general’ were also vethdrom the sample; the reason being that
they are considered not to have related to thesiasinand, and that rather their answers are likely
to reflect what is known as ‘mental account dumpifdne resulting sample we call Reduced

Sample 1.

Looking at Table 2, it is evident that in Split Sales 2 and 3 a total of almost 20 percent of the
respondents have carried out the valuation tagk awit‘incorrect’ good in mind, or in other words

have valued a different scope. Furthermore, betveeand 11 percent were not able to single out
the scope of the valuation study at all, by answgeril don’t know’. We exclude these groups in a

second reduction of the sample resulting in Red&aadple 2.
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Estimations based on the resulting reduced sancplied Reduced Sample 1, are presented in

Table 3.

Table 3.Results of mixed logit estimation using Reduced Sert.

Base case Great Aamose and Great Aamose and
Only Great Aamose 2 additional nature areas 7 additional nature areas
Parameter Parameter Parameter
Name . t-test . t-test . t-test
estimate estimate estimate

Area (per 100 hectare) (W) 0.04 * 2.46 0.04 * 2.76 0.04 ** 3.37
Area (per 100 hectarey) 0.07 1.03 -0.02 0.26 0.00 0.01
Alternative Specific Const. -0.45 * -2.17 0.14 .60 -0.44 * -2.91
High Biodiversity (1) 1.31 #** 5.27 1.09 ** 4.09 0.92 *** 5.44
High Biodiversity 6) 1.60 * 2.47 247 * 2.94 1.14 1.90
Some Biodiversity (1) 0.70 ** 3.85 0.64 ** 3.30 Ag ** 3.43
Some Biodiversityd) 0.13 0.25 0.56 0.72 0.07 0.14
Extended Access (U) -0.22 -1.71 0.09 0.72 40.0 0.47
Extended Accesss| 1.29 * 2.42 1.46 * 2.31 0.04 0.06
Preservation of artefacts (u) 1.55 *** 5.68 2.09* * 4.73 1.43 *** 7.17
Preservation of artefacts)( 3.14 *xx 4.77 3.85 ** 4.19 2.76 *** 4.71
Reduced devastation (1) 1.17 *** 5.56 1.30 *** 8.8 0.77 *** 6.23
Reduced devastation)( 1.88 ** 3.72 1.75 * 2.87 1.51 * 3.54
Annual tax payment -0.23 *** -6.92 -0.25 *** -5.11 -0.19 *** -8.05
N 2772 2853 2880
LL-value -2467.98 -2621.41 -2551.63
2 1154.74 1025.87 1224.75
Adjusted B 0.18499 0.15918 0.18912

Note: One asterisk indicates significance at the 95%l]éwo asterisks at 99% and three asterisks €@%t% level.
Means are indicated by pu and the correspondinglatdrerror bys.

Except for the parameter for the mean of Extendetkss, all the mean parameters are significantly
different from zero. As we would expect the paraneistimate for ‘High Biodiversity’ is larger
then the estimate for ‘Some Biodiversity’ in the dets of all three splits. Also, the estimates for
‘Preservation of artefacts’ are larger than thas€Reduced devastation of artefacts’. Furthermore,
the ‘Area’ attribute is significant and has the esfed sign. The respondents thus pass the internal
test of scope in regard to these three attribliescompare the estimations across the three splits
we look at WTP, thus bypassing the complex of pdescale parameters. The WTP shown in

Table 4 are calculated as rates of substitutiowdet an attribute and the ‘Tax’ variable.
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Table 4 WTP estimates in EUR corresponding to the mod&kible 3 and hence based on Reduced Sample 1

WTP WTP WTP
Base case Great Aamose and Great Aamose and
Only Great Aamose 2 additional nature 7 additional nature
areas areas
Area (per 100 hectare) 2.07 2.16 2.54
(0.57-3.57) (0.8-3.52) (1.09- 3.99)
Alternative Specific Const. -26.09 7.08 -31.00
(-49.88--2.28) (-13.51-27.67) (-52.74—-9.25)
High Biodiversity 76.20 57.07 65.87
(58.94— 93.45) (40.56— 73.57) (49.09- 82.64)
Some Biodiversity 40.90 33.67 33.27
(24.91- 56.89) (18.22—-49.11) (17.98- 48.56)
Extended Access -12.94 4.85 2.76
(-26.91- 1.03) (-8.37- 18.07) (-8.54— 14.06)
Preservation of artefacts 90.66 108.94 101.95
(71.17- 110.13) (88.67— 129.21) (83.37-120.52)
Reduced devastation of artefacts 68.17 67.88 0955.
(52.28— 84.05) (52.07— 83.68) (40.16— 70.01)

Note: The 95% confidence intervals in parentheses greoapnated using the Delta method (Greene, 2000)afer
to the estimation uncertainty of the sample estsaf the mean, and not the distribution of themmiradhe population.
WTP are converted from DKK to EUR by a rate of 758.

For most attributes with mean WTP significantlyfeliént from zero, there is a tendency for
reduced WTP as substitutes are introduced. Howekeroverall impression is not clear-cut as
especially the pattern of decrease does not carwyedl from 2 to 7 substitutes as from 0 to 2. One
remarkable exception, though, is the WTP for ‘Pnestéon of artefacts’ which shows no tendency
to fall in value as more national park areas ainatpd out for respondents. Rather, the tendency,

even if not significant, is an increase.

From Table 2 we know that the Split Samples 2 astilBinclude quite a number of respondents
who are apparently not fully aware of the scaletexinin which they made their choices. Table 5
shows the result of an estimation based on Red8eetple 2, excluding all respondents who did

not answer the debriefing questions ‘correctly’.
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Table 5.Results of mixed logit estimation using Reduced gearg.

Base case Great Aamose and Great Aamose and
Only Great Aamose 2 additional nature areas 7 additional nature areas
Parameter Parameter Parameter
Name : t-test : t-test . t-test
estimate estimate estimate

Area (per 100 hectare) (W) 0.84 2.71 0.05* 2.59 0.04~* * 3.36
Area (per 100 hectarey) 0.05 0.78 0.05 0.58 0.02 0.23
Alternative Specific Const. -0.41 -2.11 0.01 0.04 -0.47* -2.45
High Biodiversity (u) 1.30** 4.91 1.16** 3.44 1.00% ** 4.36
High Biodiversity 6) 1.44+ 2.16 2.47* 2.49 1.25 1.96
Some Biodiversity (1) 0.78* 4.04 0.77** 3.15 0.58** 3.17
Some Biodiversityd) 0.07 0.14 0.64 0.54 0.19 0.36
Extended Access (U) -0.15 -1.42 0.20 1.38 0.01 0.10
Extended Accesss| 0.83 1.48 0.98 1.31 0.24 0.33
Preservation of artefacts (u) 1.34~ 5.31 2.05** 3.86 1.49% ** 5.65
Preservation of artefacts)( 2.78**x* 4.35 3.55** 3.61 2.56** 3.65
Reduced devastation () 1.863* 5.25 1.37** 3.95 0.71*** 4.85
Reduced devastation)( 1.57*= 3.17 1.56* 2.24 1.10 1.96
Annual tax payment -0.28* * -6.37 -0.28** -4.11 -0.19* * * -6.23
N 2466 1899 2007
LL-value -2147.07 -2086.26 -1719.75
N 1124.22 854.54 970.332
Adjusted B 0.202317 0.198091 0.213689

Note: One asterisk indicates significance at the 95%l]Jéwo asterisks at 99% and three asterisks €@%t2% level.
Means are indicated by pu and the correspondinglatdrerror bys.

The first thing to notice from Table 5 comparedhwitable 3 is that, as a result of the sample

reduction, the overall Log-Likelihood has improvadd the Adjusted Rhas improved by more

than 10%. Apart from this, the number of signifitaample means remains more or less the same

as in Table 3. The signs and the relative sizeelated attributes also in these reduced samples

correspond to those expected under internal scopsEstency.
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Table 6. WTP estimates in EUR based on Reduced Sample 2.

WTP
Base case

Only Great Aamose

WTP
Great Aamose and
2 additional nature
areas

WTP
Great Aamose and
7 additional nature
areas

Area (per 100 hectare) 2.28 2.47 3.08
(0.83-3.72) (0.94- 3.99) (1.39— 4.76)
Alternative Specific Const. -24.18 0.49 -32.33
(-47.52—--0.82) (-23.5—- 24.48) (-60.04— -4.62)
High Biodiversity 76.37 55.40 69.25

(59.47— 93.26)

(37.59— 73.21)

(49.36— 89.14)

Some Biodiversity 45.91 36.85 40.06
(30.91-60.9) (19.98-53.71) (22.13-57.99)

Extended Access -9.07 9.71 0.64
(-21.03-2.88) (-3.39- 22.8) (-12.3- 13.58)

Preservation of artefacts 78.62 97.65 103.05

Reduced devastation of artefacts

(60.79— 96.44)

60.75
(46.17— 75.32)

(77.06— 118.22)

65.13
(48.78— 81.48)

(81.71- 124.38)

0749.
(31.86— 66.27)

Note: The 95% confidence intervals in parentheses greoapnated using the Delta method (Greene, 2000)afer

to the estimation uncertainty of the sample estsaf the mean, and not the distribution of themmiradhe population.
WTP are converted from DKK to EUR by a rate of 758.

Even if these reduced samples include only respuadeho apparently understood the scope
context correctly, cf. Table 2, they are unfort@hanot able clearly to signal WTP estimates that
reflect this. In Table 6, we see a similar tendetoeyards smaller WTP for at least the biodiversity
related attributes, whereas some of the otherbates again remain either rather constant (like

Area) or show a tendency to increase (Preservafiantefacts).

The first focus group interviews confirmed that gswmpe aspect of the questionnaire could be a
difficult one to understand in the manner intendtj to ease the task it was explained explicitly
that they should only consider Great Aamose irrttidices and imagine that they had already paid
for the national parks. This information was repddbefore each choice set, and in the last focus

group interview the respondents were happy with tiaxt. From Table 2 we can see that even after
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these reminders the scope test has been diffeulhtierstand, and hence the debriefing questions
are valuable as they enable us to identify thesporeses and remove them from the sample.
Furthermore, one could argue that because of thergklevel of the scope effects considered here,
the additional step in scale from 2 to 7 substgidte the Great Aamose may be less clear than the
difference between only Great Aamose and then thsepce of substitutes. For these reasons, in

Table 7 we present an estimation where the sanopi8plit 2 and 3 have been merged.

Table 7 .Estimation results of mixed logit, Reduced Sample 2

Base case Great Aamose and
Only Great Aamose additional nature areas

(2and 7)

Name Parameter t-test Para_lmeter t-test
estimate estimate

Area (per 100 hectare) (W) 0.84 2.71 0.04 *** 4.48
Area (per 100 hectarey) 0.05 0.78 -0.00 0.01
Alternative Specific Const. -0.41 -2.11 -0.26 -1.88
High Biodiversity (u) 1.30** 4.91 1.01 #*** 6.04
High Biodiversity 6) 1.44 % 2.16 1.56 ** 3.47
Some Biodiversity (1) 0.78* 4.04 0.64 *** 4.82
Some Biodiversityd) 0.07 0.14 0.06 0.12
Extended Access (W) -0.15 -1.42 0.09 1.25
Extended Accesss| 0.83 1.48 0.32 0.49
Preservation of artefacts (u) 1.84~ 5.31 1.61 *** 8.03
Preservation of artefacts)( 2.78x*x* 4.35 2.86 *** 5.83
Reduced devastation () 1.863* 5.25 0.92 *** 7.41
Reduced devastation)( 1.57*= 3.17 1.17 ** 3.18
Annual tax payment -0.28* * -6.37 -0.21 *** -9.02
N 2466 3906
LL-value -2147.07 -3390.36
e 1124.22 1801.63
Adjusted B 0.20231 0.20666

Note: One asterisk indicates significance at the 95%l)déwo asterisks at 99% and three asterisks &@%t@9%6 level.
Means are indicated by p and the correspondinglatdrerror bys.

The resulting WTP estimates for mean parameterscanfidence intervals are presented in Table
8. Here there is a strong tendency for decreasiii@ Wor the biodiversity attributes, and an almost
identical tendency for the ‘Reduced devastationadkfacts’ attribute. There is a small but

insignificant increase in the ‘Area’ attribute, whas the ASC and the ‘Extended Access’ are
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insignificant altogether. Again, a rather strongdency for ‘Preservation of artefacts’ to incresse

seen.

Table 8 WTP estimates in EUR, Reduced Sample 2

WTP WTP
Base case Great Aamose and
Only Great Aamose additional nature areas
(2 and 7)
Area (per 100 hectare) 2.28 2.67
(0.83-3.72) (1.55-3.78)
Alternative Specific Const. -24.18 -16.03
(-47.52—--0.82) (-33.33-1.27)
High Biodiversity 76.37 62.74

(59.47— 93.26)

(49.46— 76.01)

Some Biodiversity 45,91 39.65
(30.91-60.9) (28.09-51.2)

Extended Access -9.07 5.70
(-21.03-2.88) (-3.19- 14.58)

Preservation of artefacts 78.62 100.14

Reduced devastation of artefacts

(60.79— 96.44)

60.75
(46.17— 75.32)

(85.41— 114.86)

57.52
(45.76— 69.26)

Note: The 95% confidence intervals in parentheses greoapnated using the Delta method (Greene, 2000)P\&re

converted from DKK to EUR by a rate of 758.

5. Discussion

The careful split-sample approach in this CE stalliyws us to evaluate issues of embedding, not
only within each split sample (internal scope) bigo between them (external scope), and to

evaluate how careful design of follow-up questioresy be used in the test of external scope effects.

5.1 Internal scope
Our results clearly demonstrate that respondehtsugih their choices, can relate to the level of
attributes. We find that the parameter estimatesttobutes for improved protection of biodiversity

as well as the cultural heritage have the expesigs, and that parameter estimates of high level
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attributes are always higher — often significaftigher — than the low level estimates. The ‘Area’
attribute is also significant and has the expesigd. Thus, within each split the CE study passes
the ‘weak internal scope test’ in the sense of @aso et al. (2001) and Giraud et al. (1999). WTP

for reduced access is seen not to be significant.

The strong evidence of internal scope sensitivityof course found in a setting where each
respondent is faced with a number of different ch@ets. The question arises if attribute-oriented
design of the CE method causes respondents to leeaware of their true preferences and trade-
offs among attributes. Or the question ariseséfgtructure instead inspires them to construct and
state preferences which they realise fit the fofnthe questionnaire, but which they do not truly
hold (see Braga and Starmer (2005) for a genesaudsion in stated preference questions). The
latter would be an argument along the lines of Arret al. (1993) who point out the potential
weakness of internal scope-sensitivity tests. Hamethe complexity facing the respondent in a CE
like the present survey differs greatly from thrathe typical CV questions behind many embedding
analyses. Typical examples are those of Heberlem. 2005) as well as Veisten et al. (2004),
where respondents in a CV survey are presentedtwdlor three questions concerning part of or
the whole good, e.g. one or two species, or thieedpibdiversity of a particular habitat. This dgsi
should make it quite easy for the respondents tider the consistency of their answers across
guestions. In CE respondents are not presenteédviits a full good, and then a part. Rather, people
are asked to respond to often quite complex cherte, where the levels of several attributes vary
across alternatives. This makes it much more diffitor the respondents to check their internal
consistency in choices, especially in an internased survey like the present one, where
respondents cannot easily check their answers sactasce sets. Therefore, we argue that internal

evidence of scope sensitivity represents a stroegehere than in CV.
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5.2 External scope
The results from the external scope test are noleas as for the internal. This could simply be du
to poor design of the external scope test, but weat believe this to be the case. It is therefore

worth looking for reasons for the lack of scopesstrity.

With reference to the results for the biodiversitiribute, a weak tendency to reduced WTP for the
splits referring to national parks is found. Howewge do not see the expected difference between
the WTP estimates derived from the samples comgrristablishment of 2 and 7 parks,

respectively. As mentioned in the introductionwas anticipated that the potential national parks
represented good substitutes for Great Aamose entelst for external scope. However, the

respondents may not have perceived the nationdspas being as good substitutes for Great
Aamose as we expected. If respondents state a \WfTBréat Aamose due to a general awareness
of nature preservation we would expect sensititotyscope, as establishment of national parks is
just another way of providing the same preservatidiis may be the case for the attribute

biodiversity where we see the best reaction toascdfhen the scope effect is not as clear it may be

because Great Aamose is seen as a unique areaacemicbt be substituted with others.

The most remarkable lack of scope effect is seethenattribute for preservation of artefacts. As
respondents were told at the beginning of the quastire that Great Aamose is a unique area for
preservation of artefacts from the Stone Age thewuld not be expected to react to external scope,
as the focus in most of the proposed national p&ksiore on biodiversity and recreation —

although protection of historic cultural values sl@so feature in the national parks. From a WTP

% Here we assume that biodiversity is what is valedespondents, and not specific species or habita
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study of the potential national parks, we are awhet protection of biodiversity is what people
value most in the parks (Jacobsen et al., 20063. &tternal scope is not found in the present study
most likely due to the fact that it is difficult find substitutes for cultural values which may be
considered as unique. That the cultural heritageaimose is indeed of great value can be seen from
the relative size of the attributes — the WTP iprapimately the same as for biodiversity. For the
attribute ‘Reduced devastation of artefacts’, aiemwal scope effect from the base case to that with
7 national parks is found but not from the base ¢a parks. This may be caused by the degree of
uncertainty inherent in this attribute — reducedas¢ation does not preserve the artefacts it only
delays the decay. Therefore there is a large degjraecertainty with regard to future preservation

status.

Another possible explanation for the lack of exaétiscope effect could be that the task with which
respondents were faced was too cognitively demagndihus, apart from the fact that 7 obviously
implies ‘more’ than 2 when evaluated in a joint o, it does not appear unlikely that respondents
faced with either 2 or 7 national parks have fourglite difficult to translate the number of parks
into a specific amount of environmental/nature goddonsequently, respondents may alone have
used the information on establishment of natiormak® — ignoring the specific number of national
parks — as a reassurance that some nature wouyleberved no matter what; i.e. the question may
as well have said ‘a number of national parks’eastof specifying a specific number. If this is the

best interpretation, then the merged results fan@ 7 national parks are most trustworthy.

Seen from this perspective the inclusion of thepscoeminder prior to each choice set may

primarily have served to ‘talk down’ respondents WVihrough the mentioning of alternatives,

rather than induce respondents to consider scopads If this is the case, it is not surprisingtth
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sensitivity to external scope cannot be establishedever, it raises some important questions with
regard to peoples’ ability to grasp scope issuae dhe context is extended beyond the single

project level.

Yet another reason for the failure to establistsgiity to external scope could be that the scenar
dealing with 7 national parks is considered unreabte or unrealistic by the respondents, and that
this has caused them to be inattentive in theixvariag of the choice questions. However, the
political focus in recent years on establishingasstn 1 and 7 national parks in Denmark leads us
to believe that the scenario is in fact realistilso, the findings from the focus group interviets

not give any reasons to consider the scenario aealistic. In terms of peoples’ ability to
distinguish between the scenarios with 2 and 7onatiparks, it may be added that focus group
participants found it demanded attention to undecsthe constructed scenarios properly, but that
they were able to distinguish between 2 and 7 natiparks. That the respondents in the survey
nevertheless appear to have found this difficuly in@ explained by the fact that they, in contrast t

the focus group participants, were presented oitly @ne of the two options.

6. Conclusion
This paper focussed on the issue of scope in a@ly.dn addition to measuring the relationship
between WTP and the scope of the valued goodgtieion of WTP to the introduction of

substitute goods was measured.

It was found that the estimated WTP of a particplaject may decrease if similar projects are

implemented more or less simultaneous. This wasitging degrees true for the attributes valued
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in the project that were easily substituted in pofftejects, such as biodiversity; whereas WTP for
attributes of a more unique character were almeaffected by scope. This indicates that WTP in
many cases is not only affected by the scope gptbject being valued itself but the scope of

similar projects as well.

In this paper scope was also addressed scope lgéhaf debriefing questions. This showed that in
the present case up to 20 percent of the sampleda scope other than that associated with the
good in question. Besides raising the explanatowyegs of our models, removal of respondents

with an interpretation of scope that does not spoad to expectatiortbd not cause any major
changes to WTP in our samples. However, it is stijgested that the use of debriefing questions in

a scope context might have great potential foleitenation of unbiased welfare estimates.
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