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Measuring the Economic Value of Two Habitat Defragmentation
Policy Scenariosfor the Veluwe, The Netherlands

Summary

This paper offers an economic value assessment of a nature protection programme in
the Veluwe. This programme involves two defragmentation scenarios: the first scenario
connects the central part of the Veluwe with the 1Jssel river forelands in a north-eastern
direction, while the second scenario is focused on defragmentation in a south-western
direction, where the Rhine river forelands are located. The valuation is based on a
questionnaire that was administered during face-to-face interviews in the Veluwe area
and through the Internet. We employ a contingent valuation approach to assess the
respondents’ willingness to pay for the realisation of the defragmentation scenarios. It
appears that the mean willingness to pay for the two defragmentation scenarios are
€ 59.7 and € 162.2 per respondent. These two willingness-to-pay estimates, which refer
to a lump sum payment (or ‘once-and-for-all payment’), are based on a lognormal and
Weibull distribution respectively. In addition to the willingness to pay, we also estimate
recreation benefits of the Veluwe. To that end, we use the travel cost technique, the
purpose of which isto arrive at an estimate of the site’s consumer surplus. According to
this technique, the yearly recreational benefits are estimated between € 0.06 and € 0.45
per visitor. Whereas the former estimate is based on the fuel costs only, the latter covers
also insurance and maintenance costs, and capital depreciation. Finaly, we performed
an aggregation of individual WTP estimates over Dutch households. With the resulting
aggregate estimates we are able to compare the total costs and benefits of the two
scenarios for habitat fragmentation in the Veluwe. The result of such a smple
comparison turns out to critically depend on whether the mean or median estimate is
used for aggregation. If aggregation of individual WTP estimates is based on mean
values, then the benefits far exceed the estimated costs of defragmentation. In other
words, based on an integrated economic-ecological analysis it makes sense to execute
the defragmentation measures described in the scenarios. However, aggregate estimates
obtained by using median values result in higher costs than aggregate estimates that are
based on mean values. Even stronger, median-based estimates show that the costs of
implementing scenario 2 are higher than the total benefits of this scenario.
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1 Introduction

This paper performs an economic valuation of a nature protection programme targeted at the
alleviation of the negative impacts of habitat fragmentation in an area in the Netherlands,
namely the Veluwe-region. Fragmentation denotes “... the splitting up of suitable habitat in a
landscape from a single coherent unit into smaller, isolated patches of habitat in a surrounding
inhospitable landscape, resulting from habitat loss and degradation.” (Foppen, 2001, p. 21). It
thus consists of two components: (i) loss of total habitat area and (ii) distribution of remaining
habitat into smaller, more discontinuous patches.

The objective of this paper is to determine the willingness to pay for two nature
protection scenarios, which are aimed at the unobstructed dispersal of animals in the Veluwe-
region. Since most of the benefits from such protection scenarios are non-market goods, a
survey was constructed as a measure instrument for assessing the individual’s valuation of these
two defragmentation scenarios. The central part of the survey instrument focused on the
scenario descriptions and on eliciting the respondent’s willingness to pay. Other questions in the
survey asked for the respondent’s familiarity with the Veluwe, her attitudes and opinions
regarding nature policy in the Netherlands, her motivation structure, and her socio-economic
characteristics.

The organisation of this paper is as follows. Section 2 provides a short background to
the study area, including a description of its present situation, its historical development, and the
problem it faces. Section 3 describes the questionnaire used, with special attention given to the
questionnaire design and survey administration. The survey revolves around two
defragmentation scenarios, which are also presented in this section. Section 4 presents the
descriptive statistics of the survey responses, such as number of respondents and response
patterns on various questions. Valuation results are derived using both a travel cost model and a
contingent valuation method. The former is capable of estimating use values, while the latter
captures mainly non-use values (see, for example, Carson ez a/., 2001). In section 5 travel cost
results are estimated and total recreation benefits are computed. Next, section 6 discusses and
analyses the valuation results derived from the use of the contingent valuation method. Finally,

section 7 presents the conclusions.

2 Study area

The Veluwe is the largest forested and natural area in the lowlands of north-western Europe. It
is located in the province of Gelderland, in the eastern part of the Netherlands. The central part
of the Veluwe is a ridge of hills (the so-called lateral moraines) pushed up by extending ice caps
during the third glacial period, the Saalien (300,000 — 130,000 years ago). It forms a part of the
sand region, in which the fine periglacial sands deposited during the last ice age (the Weichselien,
100,000 — 10,000 years ago) play a predominant role (Vos and Zonneveld, 1993). At present, the

ice-pushed ridge shows elevations up to approximately 110 meter above sea level and serves as a



groundwater infiltration area. Infiltrated water partly flows to nearby lowland areas, and is partly
withdrawn by drinking water wells. Groundwater tables are relatively deep, up to 35 meter below
the land surface.

For centuries, the Veluwe was a wild and desolated area with only red deer, wild boars,
roe deer and wolves. People did not live in the Veluwe but entered the area every now and then.
When agriculture began on the slopes of the hills, they gradually caused an ecological disaster.
Primeval forests were cut down in order to obtain areas of open grassland for farm animals —
especially sheep — to graze on, but also to gain charcoal for the extraction of iron. The
widespread clearance of the land ultimately resulted in an overexploitation of the area, with
large-scale sand-drifts on soils vulnerable to erosion. Thus, due to human activity, the vegetation
cover was damaged to such an extent, that wind erosion and dune formation could take place. It
was already in the 11th century that villages were threatened by large amounts of sand. While
landscapes consisting of sand-drifts used to be found all over north-west Europe, they all have
disappeared nowadays with the notably exception of the sand-drifts in the Dutch province of
Northern-Brabant and the Veluwe. In addtion, during the last 100 years, most European
heathlands have been converted into woodland and land suitable for farming and building.
Remaining heathlands, the largest in size on the European continent, are still to be found in the
Veluwe. They are considered valuable natural ecosystems.

On the northern side, the Veluwe is bordered by the so-called ‘Randmeerkust’, on the
eastern side by the outer marches of the IJssel river, on the southern side by outer marches of
the Rhine river, and on the western side by a valley called ‘de Gelderse Vallei’. Table 2.1 shows
some characteristics of the various municipalities that are located in the Veluwe. From an
ecological point of view the area is extremely important because of its size, equalling
approximately 1,000 square kilometres, and of its ecological quality. The area is characterised by
a unique variety of forest (almost 75%), heath and sand-drift (20%), and country seats and
cultivated landscapes (5%).' This wide variety of scenery and wildlife is further increased by the
transition zone, with its complexity of abiotic conditions, between the elevated central part of
the Veluwe and the plain areas of the outer marches. The sandy, central part of the area is dry
and low in nutrients, whereas the soil of the border areas — consisting of brooks and areas with
high ground water levels — typically contains large amounts of nutrients. Most of these border
areas, however, are in agricultural use and therefore, ecological values remain underdeveloped.

Because of its nature, its landscape and its cultural history, the Veluwe-region is attractive
to many people as a place to live and work. Together with the beaches along the North Sea, it is
one of the most popular tourist sites within the Netherlands. Each year, approximately 28
million day-trippers and 1.7 million holiday-makers visit the area. The total turnover due to

recreation and tourism is estimated at 1 billion euro per year. The tourist sector offers

! Due to government intervention, aimed at curbing the sand-drifts, most of the current forest was planted at the
end of the 19th century on sand blown areas. By and large, the stands consist of Scots pine and are generally

homogeneous. There are some deciduous stands as well, which consist mainly of oak and beech.



employment to more than 22,000 people, which is about 5% of the professional population in
the Veluwe. Because the Veluwe offers a combination of quietness, space and nature, the
province of Gelderland has turned out to be an attractive location for the establishment of

several industries.

Table 2.1 Some characteristics of municipalities in the Veluwe at a glance

Municipality” Number of Land use in ha. (1996)
1(110}21.)1%3; Forest, heath  Built-up area Othet” Total area

and sand-drift

Apeldoorn 155,616 18,944 3,598 11,571 34,113
Arnhem 141,357 3,424 2,602 4,127 10,153
Brummen 21,608 1,460 557 6,493 8,510
Ede 104,544 16,444 2,221 13,383 32,048
Elburg 21,684 2,507 509 3,579 6,595
Epe 33,238 6,976 778 7,971 15,725
Ermelo 26,820 5,050 756 2,932 8,738
Harderwijk 40,482 1,437 944 2,446 4,827
Hattem 11,672 458 303 1,659 2,420
Heerde 18,174 3,006 362 4,671 8,039
Nunspeet 26,460 8,425 597 3,927 12,949
Oldebroek 22,880 3,064 451 6,370 9,885
Putten 23,187 2,728 387 5,630 8,745
Renkum 32,218 1,670 861 2,181 4,712
Rheden 44,989 4,090 1,021 3,328 8,439
Rozendaal 1,519 2,604 52 139 2,795
Sources:: Provincie Gelderland (2000, p. 109, Map 1); CBS Statline (available via the Internet; URL:
http:/ /www.cbs.nl).

Notes:  * Some municipalities are located in the border region; they are partially within and partially outside the
Veluwe. With regard to these municipalities, it was considered too difficult to give reliable estimates of the
size of the area and the number of inhabitants that are within the borders of the Veluwe. Therefore, data
of these municipalities are fully taken into account, leading to an overestimation of area size and number
of inhabitants.

I . . . .
? Other land use includes, amongst others, agricultural land, infrastructure, public gardens, parks,

allotments, land devoted to recreation, cemeteries, dumping sites, and water.

An undisturbed and continuous Veluwe is a reminiscence from a time long past. The Veluwe
nowadays consists of a patchwork of habitat fragments. Game averting fences, infrastructure,
economic activities (such as agriculture), camping sites and bungalows, and military sites have
fragmented the area.” These barriers and different land uses are the consequence of the
assignment of property rights in the past (see Table 2.2). As a result, formerly continuous
wildlife habitats are now often divided into pieces, leaving small habitat patches scattered

throughout the area. Habitat fragmentation threatens the persistence of species in two ways (see

2 Across the Veluwe, there are 1,200 kilometres of so-called provincial roads, 107 kilometres of national motorways

and 60 kilometres of railways.



Foppen 2001; van der Grift ef al., 2002). First, populations in small and isolated habitat patches
have a higher risk of extinction due to random variations in population size (demographic
stochasticity) and unpredictable changes in environmental factors (environmental stochasticity)
(see Barbault and Sastrapradja, 1995). Second, the potential for dispersal and colonisation is
often reduced due to an increase in both distance between (sub)populations and the number of
barriers (Primack, 1998). These problems may be overcome if habitat connectivity is restored

and barriers to the normal processes of dispersal, colonisation, and foraging are removed.

Table 2.2 Assignment of property rights in the Veluwe

Landowner Area (in ha.)

National Forest Service (‘Staatsbosbeheer’) 17,000 ha.
Society for the Preservation of Nature (‘Natuurmonumenten’) 12,000 ha.
Provincial nature conservation organisation ‘Geldersch Landschap’ 6,000 ha.
Crown Property (‘Kroondomein’) 10,000 ha.
National Park ‘De Hoge Veluwe’ 5,000 ha.
Municipalities 15,000 ha.
State / Ministry of Defence 13,000 ha.
Private owners > 5 ha 16,000 ha.
Private owners < 5 ha 5,000 ha.
Other 1,000 ha.
Total 100,000 ha.

Sonrce: Provincie Gelderland (2000, p. 49, Box 5).

Over the last two decades much effort has been devoted to curbing fragmentation in the
Veluwe. This has included, amongst others, the design of wildlife overpasses, such as wild
viaducts, and underpasses. These facilitate the movement of wildlife at several locations
throughout the area. Moreover, various neighbouring landowners and managers have signed a
‘declaration of intent’ to improve the ecological quality of the Veluwe. They have indicated to be

willing to co-operate in order to realise a Veluwe without any barriers to the free movement of
species (Provincie Gelderland, 2000).

3 The survey

3.1 Questionnaire design

The questionnaire consisted of two major parts. The first part collected respondents’ travel and
expenditure data, while the second part included the contingent valuation exercise. Furthermore,
the questionnaire was conducted in two different ways: through the Internet, and by face-to-face
interviews in the Veluwe area. Respondents to the Internet questionnaire belong to a survey
panel of individuals who are paid for filling out questionnaires. Although some of these
respondents are likely (recreational) users of the area, it is expected that the majority of them are

(completely) ignorant of the Veluwe and have no relationship or bond at all with the area.



Because these respondents were not interviewed in the area itself, they were not (could not be)
asked about their travelling behaviour either. In other words, Internet respondents were
excluded from the first part of the questionnaire. Face-to-face interviews, by contrast, were
executed within the Veluwe-region, and therefore, respondents could be identified as users of
the area; they were, more or less, familiar with the area. The interviewers presented them a
sequence of questions so as to elicit the respondent’s travel behaviour to the site, as well as to
reveal the set of expenditures that she incurred during her visit. Appendix a presents the original
face-to-face survey instrument, while Appendix b provides further information on the structure
and contents of the Internet questionnaire.

An accurate, balanced and plausible scenario description is crucial for the development
of the survey instrument. For this valuation survey, two scenarios were designed in close co-
operation with the Ministry of Agriculture, Nature Management and Fisheries — policy
department East. These two scenarios deal with the free dispersal of animals by removing
barriers so that wild species can safely reach the river forelands. If not hampered by any
hindrance, grazing red deer, for example, will migrate seasonally across the Veluwe region in
search of the best vegetation.

The aim of the first habitat defragmentation scenario was to develop an ecological
corridor between the central part of the Veluwe and the IJssel river forelands, which are located
to the north-east of the area. This scenario deals with the removal of game-averting fences and
the construction of a wildlife viaduct across the A50 motorway, south of the town of Hattem.
The aim of the second scenario was to connect the central part with the Rhine river forelands in
the south-west. It consisted of breaking down fences, establishing a wildlife viaduct across the
A12 — east of the town of Ede —, relocating industry from the Renkum’s Brook valley to outside
the region, and elevating a 500 meter stretch of the provincial road N225 between the towns of
Renkum and Wageningen. The two scenarios are summarised in Table 3.1. In addition to these
two scenarios, various other habitat defragmentation scenarios were thought of. However, in

this study we focus only on the two scenarios, which are considered most important.



Table 3.1 Description of the two scenarios

Scenario 1 Scenario 2
Aim: connecting the Veluwe with the IJssel river Aim: connecting the Veluwe with the Rhine river
forelands by forelands by
removing game-averting fences; and  removing game-averting fences;
constructing a wildlife viaduct across the A50 - constructing a wildlife viaduct across the A12
motorway, south of the town of Hattem. motorway, east of the town of Ede;

relocating industry from the Renkum’s Brook
valley to outside the Veluwe; and

elevating a 500 meter stretch of the provincial
road N225 between the towns of Renkum
and Wageningen.

In order to guarantee the validity of the valuation exercise, the two scenarios were presented as
clearly as possible to the respondents. This involved not only a careful description and
explanation, but also a visualisation by means of graphical material, such as maps and pictures.
Subsequently, respondents were asked whether they had any preference for one of the two
described scenarios. If so, they were asked which one, and for what reasons. The questionnaire
then continued with various valuation questions. It is important to emphasise that these
questions focussed on only one of the two scenarios. Whether this was the first or the second
scenario, was randomly defined and thus independent of the respondent’s preference for one of
the two scenarios. That is, the distribution of the two scenarios was random, because visitors of
the Veluwe were randomly approached and asked whether or not they were willing to cooperate
with the interview.

In addition to an accurate description of the different scenarios, we also needed to make
choices about the welfare measure, the elicitation method and the payment method. Both with
respect to the welfare measure and the elicitation method, we followed closely the National
Oceanic and Atmospheric Administration guidelines (NOAA, 1993). This means that, as far as
the welfare measure is concerned, we adopted the willingness to pay (WIP) for two nature
protection scenatios instead of the willingness to accept compensation (WTA) for a further
defragmentation of the Veluwe region. The WTP is characterised by being a conservative
choice, which increases the reliability of the estimated values by eliminating extreme responses.
With respect to topics as clean air and public parks, several surveys have been conducted where
the researchers asked questions both about the willingness to pay and the willingness to accept.
Most studies found that the WTA responses exceeded the WTP answers (Hanemann, 1991;
Kahneman ez a/., 1991). Moreover, according to Hanley and Spash (1993) empirical work also
showed that WTA formats gave a proportionately high number of protest bids, such as “I want
an extremely large or infinite amount of compensation for agreeing to this”, and have frequently
experienced refusals to answer the question. A high number of refusals is probably due to the

fact that people feel conscience stricken about accepting monetary compensation for the loss of



a natural asset. Alternatively, individuals who have qualms about compensation for a natural
asset foregone can state a ridiculously large WTA amount.

With respect to the elicitation method we applied a closed-ended referendum format, or,
more specifically, a dichotomous choice elicitation format.” This means that the respondents
have to answer “yes” or “no” to the question of whether they hypothetically want to pay a
specified amount of money for the introduction of a defragmentation scenario. Respondents
therefore do not have to answer the difficult valuation question directly by answering an open
question. In the present study, the dichotomous choice format was extended to a double-
bounded (or repeated) dichotomous choice format. Respondents are faced with a specific cost
and if they accept this payment, they are subsequently asked whether they would pay a higher
amount. If respondents reject the initial payment, they are asked to give a yes-or-no response to
a second, lower, bid amount. Thus, the level of the second bid is contingent upon the response
to the first bid. Hanemann ez @/ (1991) show that adding a follow-up bid to a single-bound
dichotomous choice format improved the statistical information provided by the data.*
Respondents who say “yes” to both the initial and second bid amount were confronted with an
open-ended question about the maximum amount that they are willing to pay. Also respondents
who answered negatively to both bids amounts were directed to an open-ended question to
reveal their willingness to pay. If they did not want to pay anything at all, they were asked to give
the most important reason for this choice.

The use of the double-bounded dichotomous choice question requires the design of a
range of bids. This means not only a specification of the initial and second bid, but we also had
to decide how many different bids to use, how the bids should be spaced and what proportion
of respondents should be offered each bid. For our final decisions we relied on the experiences
gained during a previous valuation survey (Nunes and van den Bergh, 2004). Table 3.2 presents
the full range of euro amounts used in the present survey instrument. For the two scenarios, the

same bid card design was used.

Table 3.2 Bid amounts used in the survey

Bid Cards Initial Bid Increased Bid Decreased Bid
Card 1 €6.- € 20.- €2.-

Card 2 € 14.- € 34.- €7.-

Card 3 € 20.- € 52.- €11.-

Card 4 € 40.- €120.- € 16.-

In addition to the welfare measurement and the elicitation method, we also needed to choose

the payment method or vehicle. Unfamiliarity with the payment vehicle, and the question

3 Bateman ez a/. (2002) provide a useful and detailed description of different types of elicitation formats, ranging
from an open-ended direct elicitation format to double-bounded dichotomous choice formats.

* For a detailed analysis of contingent valuation questionnaires with multiple bids, see Alberini ¢ /. (2003) and
Vossler and Poe (2005).



whether the payment vehicle is accepted as a possible or reliable payment vehicle, can violate the
validity of the resulting value estimates. It is therefore crucial to develop a payment method that
is convincing to respondents as an appropriate way to pay for the scenario under consideration.
Moreover, the payment method must be regarded as fair, meaning that all respondents,
independent of their socio-economic background, life experiences and residential localisation,
are equally obliged to pay for the defragmentation measures. In view of these conditions, we
adopted a ‘once-and-for-all-payment’, thereby rejecting alternatives such as entrance fees for the
Veluwe. To convince the respondents that the payment method is not subject to waste and
fraud, it was emphasised that the payment will be exclusively applied to the realisation of the
concerning scenario as described in the survey instrument. We deliberately did not choose for a
tax, because the term tax has a negative connotation and may lead to misunderstandings and
questions about the duration of the tax period. Note that because a one-time payment (or lump
sum payment) does not offer the possibility to spread payments over time, it generally produces
more conservative estimates than a continuing payment (Carson, 2000). In other words, a one-
time payment understates rather than overstates the respondent’s willingness to pay. The
valuation question in the questionnaire was introduced and formulated as follows (translated
from Dutch).

“We now focus attention on the scenario that connects the central part of the Veluwe to
the northeast, with the IJssel river forelands.> In particular, we are interested in how
important you feel the realisation of this scenario is. We, therefore, would like to know
how you would vote on the introduction of a so-called ‘once-and-for-all-payment’, given
that this payment will be exclusively applied to the realisation of the above-mentioned
scenario. If the majority of the people vote in favour, all Dutch households are obliged to
pay such an ‘once-and-for-all-payment’. The reason for this nation-wide contribution is

that the Veluwe is considered a natural park of national importance.
Keeping your current household income and expenditures in mind, if the total amount to

be paid for the realisation of the scenatio is € 6.- / € 14.- / € 20.- / € 40.-, how would you

vote on the introduction of this payment?”
If a respondent voted in favour of this payment, he or she was subsequently asked

“[Alnd how would you vote if the total amount to be paid was € 20.- / € 34.- / € 52.- / €
120.-?”

If, however, a respondent voted against the introduction of this payment, the following question

was posed

5 For the other scenario this statement was replaced by: “We now focus attention on the scenario that connects the

central part of the Veluwe to the southwest, with the Rhine river forelands.”
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“[A]nd how would you vote if the total amount to be paid was € 2.- / €7.- / € 11.- / € 16.-
?,7

As mentioned earlier, respondents were asked to put a price tag on only one of the two
scenarios. We therefore developed two versions of the questionnaire, one focussing on the
valuation of the first, and the other on the valuation of the second habitat defragmentation

scenario. For each version, the four bid cards presented in Table 3.2 were used.

3.2 The survey excecution

The administration of the face-to-face interviews started in August 2002 and ended in October
of the same year. The Veluwe is a popular destination for day-trippers and holiday-makers, who
visit and stay in the area because of its nature and landscape, zoos and museums. Walking and
cycling are the most common recreational activities in the area. Respondents to the
questionnaire visited the sheepfold on the heath land, sought acorns, picked blueberries, enjoyed
the quietness, or just took the dog out for a walk. Popular cultural places in the region appeared
to be, among others, the Kroller-Miller Museum in Otterlo, the Apenheul Zoo and the palace
‘Het Loo’ in Apeldoorn, and the Netherlands Open Air Museum in Arnhem.

The Veluwe-region can be split up in a northern and a southern part, separated by the
Al motorway. The city of Apeldoorn lies in the middle of the region, while the town of Otterlo
and the city of Arnhem are located in the southern part. The administration of the questionnaire
took place at different location in the Veluwe region. Nevertheless, most respondents were
interviewed in the south, which seemed to attract more visitors than the northern part.

Five interviewers conducted the interviews face-to-face. Table 3.3 offers the distribution
of the number of interviews over space and time, including both weekdays and weekends. Note
that, before the execution of the in-person survey, a first draft of the questionnaire was
developed and tested in a number of pilot interviews. Pretests and pilot studies were necessary
to assess how well the survey works as a whole and allowed us to improve the language used in
the narrative. The interviewers used visual materials such as maps and pictures that facilitate
respondent understanding. They were instructed very carefully, especially in the use of visual aid
in combination with the reading of the survey material. The five interviewers contacted in total
289 visitors of the Veluwe area, 251 of which completed the questionnaire. The participation
rate is thus 87 percent. The most often mentioned reason for refusal is “no time, the

questionnaire is too long” and “no interest.”
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Table 3.3  Distribution of the number of interviews

Interviewer

Location Date (in 2002) 1 2 3 4 5
Heerderstrand 02-08 12 12 - - -
Zandenbos 03-08 2 2 - - -
Nunspeet — Tourist office 03-08 8 11 - - -
Hoog Soeren — Aardhuis 03-08 5 10 - - -

11-08 8 10 - - -
Hierdense Beek 04-08 10 9 - - -
Hierden 04-08 8 7 - - -
Otterlo — De Hoge Veluwe 09-08 5 3 - - -
Arnhem — Open Air Museum 09-08 10 15 - - -
Rheden — Nature Information Centre 10-08 1 2 - - -

29-09 - - - 17 15
Rheden — Tourist office 09-08 1 - - - -
Apeldoorn — Apenheul 11-08 8 10 - - -
Hoendetloo 14-08 14 19 - - -
Harskamp (and surroundings) 13-08 - - 1 - -

14-08 - - 15 - -
Ede — Ginkelse Heide 06-10 - - - 21 18
Total 92 110 16 38 33

The Internet survey was developed and carried out by a specialised bureau, namely Telder B.V.
in Amersfoort. Internet questionnaires have some unique advantages. First, Internet allows a
combination of stimuli, such as visual effects and attractive fonts that keep the attention level of
the respondent high. Moreover, links can be inserted in Internet questionnaires so that if a
respondent clicks on a word or phrase, a window appears in which concepts or scenarios are
further explained. This is in contrast to mail surveys, which cannot be too long and too
complex, since there is no interviewer to clear up possible misunderstandings and to probe for
answers. Finally, whereas telephone interviews have to be conducted when individuals are at
home, a survey that is conducted through the Internet is without such a constraint of time.
Individuals are not restricted to a time frame, but can respond to the Internet questionnaire
whenever they like. Apart from the part with questions about travel behaviour, which are not
applicable to Internet respondents, the Internet questionnaire that is used, is exactly the same as
the face-to-face questionnaire.

Because Web usability studies have shown that Internet users are not very fond of
scrolling, or even forget to scroll down, the questionnaire was presented in the form of
approximately 50 pages, whereby each page corresponded to one question.’ In order to
minimise misunderstandings, the questionnaire contained several links to background
information, pictures of red deer and wild boar, maps of the area and maps of the proposed
defragmentation. Moreover, the structure of the electronic questionnaire made it impossible for
respondents to skip questions, so there was no chance of missing data. The answers were

directly entered into the computer system and used to select the next question. For instance,

¢  For more information about assessing the wusability of websites see, for example,
http:/ /www.teced.com/PDFs/sigdoc97.pdf.
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when respondents accepted the initial bid, they were subsequently asked to give a yes-or-no
response to a second, higher, bid amount.

The Telder bureau maintains a web survey panel, consisting of 2,471 individuals who, on
payment of cash incentives, fill out questionnaires. After the pretesting stage in August 2002, all
the 2,471 respondents of the web survey panel were sent an e-mail in mid-September, in which
they were directed to a website that contained a link to the questionnaire. One month later, on
October 21 2002, the agreed amount of completed questionnaires was reached. On that
particular date, we received the responses of 310 individuals, coded and entered into SPSS data
set sheets by the Telder bureau. A disadvantage of this approach is that no response rate can be

derived.

4 Descriptive statistics of the survey responses

As can be seen from Table 4.1, the pooled sample consisted of 561 respondents — 310
respondents to the Internet survey and 251 interviewees. Overall, 282 respondents valued the
first habitat defragmentation scenario and 279 respondents the second. Furthermore, most
respondents (152 in total) where faced with the lowest bid amounts. The number of
respondents who were confronted with the second, third and fourth bid card were 134, 139 and

136 respectively.

Table 4.7  Number of respondents

Survey method Total Scenario Bid Card

1 2 1 2 3 4
Face-to-face 251 126 125 67 58 64 62
Internet 310 156 154 85 76 75 74
Pool 561 282 279 152 134 139 136

The questionnaire’s demographics and socio-economic characteristics are summarised in Table
4.2. From this table, it can be seen that the median respondent is between the 38 and 43 years
old and lives with a partner. Notice that the respondent’s mean age almost equals its median age,
implying that the distribution of age is not skewed but normally distributed. He or she has
completed upper secondary vocational education (MBO), senior general secondary education
(HAVO, MULO), pre-university education (VWO), higher professional education (HBO) or
university education.” When comparing the two different ways in which the questionnaires were
conducted, Table 4.5 also shows that lower educated people are more difficult to contact with
an Internet survey than with face-to-face interviews. With respect to their field of study, most
respondents have a background in engineering, technology or natural sciences (face-to-face), or

economics, trade, finance or business (Internet).

7 VBO, MAVO and LBO constitute the lower level of secondary education, where VBO is pre-vocational

education, MAVO is lower general secondary education and LBO is lower secondary vocational education.
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Table 4.2  Demographic and socio-economic data

Characteristics Face-to-face Internet Pool Netherlands
(2002)"
Year of birth
Mean / median 1957 / 1959 1962 / 1963 1960 / 1962 1964 (mean)
Education level
Primary education 4.0% 1.9% 2.9% 12.4%
VBO, MAVO, LBO 23.5% 10.6% 16.4% 24.8%
MBO, HAVO, MULO, VWO 35.5% 41.3% 38.7% 39.4%
HBO, University 36.3% 43.9% 40.5% 23.4%
Others 0.4% 1.3% 0.9%
No answer 0.4% 1.0% 0.7%
Fields of study
- Technology or natural sciences  26.7% 19.0% 22.5%
Economy, trade or business 22.3% 28.1% 25.5%
Medical or social care sciences 18.3% 18.7% 18.5%
Culture, art or communication 2.0% 6.1% 4.3%
Others 24.3% 19.0% 21.4%
No answer 6.4% 9.0% 7.8%
Single household 29.1% 33.5% 31.6% 33.8%
Number of childten 0.89 0.90 0.90
Average income (net) €2522.- € 2,301.- € 2,392.- € 2,308.—b

Notes: " Data is obtained from CBS StatLine (available via the Internet; URL: http://www.cbs.nl).

" Based on provisional figures for average disposable income in 2001.

To conclude the sample’s socio-economic characterisation, the respondents were asked to
report their net household income. To that end, the interviewers who conducted the face-to-
face interviews showed the respondents a card with different income categories (in euros per
month). Each of these categories was matched to a letter. Respondents revealed their income
category from this card by indicating the letter that best described their situation. Comparably,
respondents to the Internet survey were asked for their net household income by clicking the
category that match their actual situation. The response rate to the income question is for the
face-to-face interviews 86% and for the Internet survey 100%. When considering the pooled
data set, which contains the data of both the face-to-face and Internet surveys, the median
respondent has a household income in the € 2,000.- and the € 2,500.- category. For the face-to-
face interviews, 32.3% of the total sample reported a net household income lower than the €
2,000.-, while for the Internet survey this percentage was 44.5%. Around 3% of the respondents
to the face-to-face interviews and approximately 4% of the Internet respondents had a monthly
household income in the highest category (€ 5,000.- to € 6,000.-).

When we compare some major demographic and socio-economic characteristics of the
two samples with those of the Dutch population, it appears that both samples are quite
representative for the Netherlands. This holds especially for the mean age of the Dutch
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population in 2002, which was 38.4 years, the percentage of single households and average net
income; national figures on these characteristics are very comparable to those of the samples.
The number of visits to the Veluwe are presented in Table 4.3. From this table, it seems
that interviewees visited the Veluwe more frequently than the Internet respondents. Around
46% of the Internet respondents travelled at most once a year to the area. For interviewees, this
percentage is approximately 25%. As expected, individuals who visited the Veluwe more than

four times per month were mainly to be found among the group of interviewed respondents.

Table 4.3  Number of annual visits to the Veluwe

Survey method

Number of visits Face-to-face Internet Pool
Less than once a year 10.0% 23.2% 17.3%
Once a year 15.1% 22.9% 19.4%
Once in 2 to 6 months 29.9% 31.0% 30.5%
Once a month 7.1% 4.8% 5.9%
Between 2 and 4 times a month 11.6% 4.5% 7.7%
More than 4 times a2 month 25.9% 5.5% 14.6%
No answer 0.4% 8.1% 4.6%

Responses of the 251 interviewees on travel data show that most visitors came to the Veluwe by
car, namely 82%. Only 5% arrived by public transport (train or bus), 9% cycled to the area, 1%
arrived on foot, and 3% used another means of transport, such as a motorcycle. By using travel
information from the Internet, we were able to compute travel time for public transport.8 It
appeared that visitors who travelled by train and bus to the Veluwe spent on average five hours
and 35 minutes on a two-way journey.

Respondents who took a car to travel to the Veluwe were asked to report their postal zip
code of their address, the brand and model of their car, the size of the car engine (power of the
car), the type of fuel used, and the costs of parking in the area. We used this information for the
calculation of individual travel costs for all visitors that came by car. Most of these visitors can
be identified as local visitors, because they travelled on average 128 kilometers and spent one
hour and 21 minutes on the two-way journey.” Table 4.4 provides some further technical

information on the cars of these respondents.

Table 4.4  Technical specifications of cars as reported by the respondents

Fuel Size of engine (in cc’s)
Gasoline Diesel LPG <1400  1500-2000 = 2100 Unknown
Percentage 72.0% 20.3% 7.7% 19.3% 55.1% 9.2% 16.4%

8 Travel information is available from http://www.ov9292.0l (in Dutch). This website provides information on all
forms of public transport in the Netherlands and allows us to define respondent’s travel time from dooz-to-door.

9 This information is gathered from the S#razengids CityDisc CD-ROM.
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Most of the visitors, namely 72%, came by cars that were powered by gasoline. Cars driven by
diesel and LPG were used by respectively 20.3% and 7.7% of the respondents. Moreover, the
vast majority of respondents (55.1%) drove a car with a medium size engine. Furthermore, 16%
of the visitors who took a car to travel to the Veluwe had to pay parking costs, which, on
average, amounted to € 3.28.

Respondents were also asked whether they had incurred on-site expenditures. Only 4%
of the interviewees indicated that they had hired something, for example a bike. Their average
amount of money spent on hiring these materials was € 3.13 per person, children (under 15
years) included. Fifty three percent revealed that they had bought things, like food or drinks, in
the area. On average, they spent an amount of € 6.- per person, including children.

As stated earlier, in order to obtain information about the respondent’s maximum
willingness to pay for nature protection, we employ a double bounded dichotomous choice
question framework. The double bounded response model used here simply implies that for
each ;j respondent four possible outcomes exist, namely (i) both answers are ‘yes’, (ii) both
answers are ‘no’, (iii) a ‘yes’ followed by a ‘no’, and (iv) a ‘no’ followed by a ‘yes’.

Table 4.5 shows the sample frequencies of the responses to the four bid cards. For
instance, a ‘YN’ response indicates that a respondent answers “yes” to the initial bid amount and
“no” to a second, higher, bid amount. In other words, a YN’ response implies that the
respondent’s maximum willingness to pay lies between the initial bid amount and the increased
bid amount. According to the pooled sample results, 10.5% of the respondents is willing to pay
more than € 20.- for nature protection in the Veluwe area, while only 3.7% stated a willingness
to pay above € 120.-. ‘No/no’ responses are expected to increase as the bid amount in the WTIP
question increases. Indeed, the pooled sample results show that for the first bid card, 7.0% of all
respondents said “no” to both the initial and second bid amount, whereas for the fourth bid
card this ‘no/no’ sample proportion has been increased to 8.7%. Note, however, that for both
the face-to-face interviews and the Internet questionnaires, the highest ‘no/no’ response rates
are not at the fourth bid card, as was expected, but at the third bid card. As far as the Internet
questionnaire is concerned, it appears that this group of ‘no/no’ respondents includes the most
so-called protest bidders. They answer “no” to the WTIP question independently of the bid
amount. Their bids are zero bids given for reasons other than a zero value being attached to the
scenario under consideration (Hanley and Spash, 1993). With regard to the face-to-face

interviews, bid card 2 invoked most protest bids.

Table4.5  Responses to the four bid cards (in %)

Bid Cards Face-to-face Internet Pool

YY YN NY NN YY YN NY NN YY YN NY NN
Card 1 12.7 6.8 0.4 6.8 8.7 4.8 5.8 7.1 105 5.7 34 7.0
Card 2 6.4 7.6 1.6 7.6 4.2 5.5 5.8 9.7 5.2 6.4 3.9 8.7
Card 3 7.2 8.0 2.4 8.0 3.5 4.8 35 106 5.2 6.2 3.0 9.4
Card 4 6.0 8.8 2.8 7.2 1.9 35 103 10.0 3.7 5.9 7.0 8.7
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Considering Table 4.5, the sample frequencies of the responses to the four bid cards seem to be
well distributed. We are therefore inclined to conclude that the bid cards are adequately
designed. This is confirmed by the fact that less than 10% of the respondents answered “yes” to
the highest bid, which can be interpreted as a signal that the bid card’s distribution has well-
captured the range of willingness to pay (Nunes, 2002).

The questionnaire contained three questions about the respondents’ opinion with
respect to Dutch nature policy and the role the government plays in it. First, the respondents
were asked whether nature protection is a task of the Dutch government or whether it should be
transferred to NGO’s and private organisations. The second question assessed the familiarity of
the respondents with nature policy in the Netherlands. Then, a third question asked the
respondents for their opinion about the necessity of new nature in the Netherlands. The

response pattern on these three questions is presented in Table 4.6.

Table 4.6 Response pattern on questions about Dutch nature policy (in %)

Survey method Do you think that nature policy is a task of the Dutch government?
Yes No No answer
Face-to-face 94.8% 4.8% 0.4%
Internet 93.9% 2.6% 3.5%
Pool 94.3% 3.6% 2.1%

Have you ever heard or read about nature policy in the Netherlands?
Yes No No answer
Face-to-face 72.5% 27.5% 0.0%
Internet 62.3% 34.5% 3.2%
Pool 66.8% 31.4% 1.8%

Is it necessary to create new nature in the Netherlands?

Yes No No answer
Face-to-face 53.0% 36.3% 10.7%
Internet 54.5% 30.7% 14.8%
Pool 53.8% 33.2% 13.0%

The large majority of the respondents, around 94%, believe that the government has the duty to
protect nature and to develop and implement nature policy measures. Furthermore, most
respondents, especially visitors of the Veluwe area, have at least once heard or read about Dutch
nature policy. Slightly more than half of the respondents reported that new nature should be
developed, even at the expense of economic activities, such as agriculture.

After a description of the two scenarios, the respondents had the opportunity to indicate
whether they preferred one scenario to another. About 30% of all respondents stated to have a
preference for scenario 1, while 11% preferred scenario 2. Approximately 59% of the
respondents did not have any preference for one of the two scenarios. It were especially
respondents to the Internet survey, namely 74%, who were without any preference. This is
explained by the fact that, in general, these respondents are less familiar with the area than those

who were interviewed. Moreover, 18% of the Internet respondents preferred scenario 1 and 8%

17



scenario 2. For the face-to-face questionnaire, these percentages were 40%, 46% and 14%
respectively. The most often mention reason for scenario 1 was that it is easier to implement,
cheaper and less drastic than scenario 2. On the other hand, most respondent who preferred
scenario 2 welcome the opportunity to get rid of the polluting industries in the region.

Finally, respondents were asked to give their opinion about priorities in various policy
plans and projects related to the management of the Veluwe area. They had to indicate whether
a project was important to them or not. We computed a ranking index of the projects, by
assigning different weights to each possible response. The following weight values were
attached: 20 to ‘very important’, 15 to ‘important’, 10 to ‘less important’, and 0 to ‘not

important’. The results are given in Table 4.7.

Table4.7  Opinions of the respondents with respect to various management actions

Ranking  Project Index
1 Constructing a wildlife viaduct over the A50 motorway, so that red deer and wild

boar can safely reach the IJssel river forelands. 16.9
2 Constructing a wildlife viaduct over the A12 motorway, so that red deer and wild

boar can safely reach the southern part of the Veluwe. 16.8

3 Extending and adequately maintaining recreational facilities, such as bicycle tracks. 15.7

4 Promoting extensive and environmentally friendly agriculture, aimed at biological
products and nature management. 15.3
5 Relocating polluting industries from the Renkum’s Brook wvalley to outside the
region. 14.7
6 Placing the secondary road between the towns of Renkum and Wageningen on
‘pillars’, so that big game can safely reach the Rhine river forelands. 14.5
7 Clearing game-averting fences so that populations of red deer and wild boar will
disperse all over the Veluwe. 13.7
8 Reducing the maximum speed limit on local roads to 30 km per hour, in order to
prevent as many animal-vehicle collisions as possible. 12.0

Note:  The ranking is based on stated priorities and not on the sequence in which the various management actions
were presented to the respondent.

As we can see from Table 4.7, the construction of wildlife viaducts over the A12 and A50
motorways receive the highest priority. Also the extension and an adequate maintenance of
recreational facilities in the Veluwe area, and the promotion of extensive and biological farming
are considered important by the respondents. Reducing the speed limit of local roads to 30 km

per hour generally tends to have little priority or attention.

5 Travel cost analysis

5.1 Recreation demand function and estimation results
The recreation travel cost model is based on the relationship between the number of visits that

individuals yearly pay to the Veluwe area and, amongst others, the costs they incur with each
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visit. In more formal terms, a travel cost model can be defined by the following recreation

demand function

= f(C, X, W), 1

where |7 denotes the number of visits to the Veluwe, C denotes the travel costs, X denotes
other socioeconomic variables that significantly explain 17, and W denotes site attributes. It is
expected that an increase in the total costs per visit results in a decrease in the yearly number of
visits per individual. The travel costs consist of three components, namely entry fees,
transportation costs and the costs of travel time. Entry fees however, are zero in the present
study, because all the face-to-face interviews were conducted at sites that were freely accessible.
The monetary transportation costs are only estimated for interviewees who came by car
or public transport to the Veluwe. Respondents who cycled to the area or arrived on foot are
assumed to have no transportation costs. The public transport costs include the costs of a two-
way train ticket for travel between the closest train station to the respondent’s residence and the
closest train station to the location where the respondent was interviewed. The transportation
costs for interviewees who travelled by car are computed by multiplying the two-way trip length
in kilometers by the car costs per kilometer. The latter costs, i.e. car costs, are determined by the
brand, model, engine size and the type of fuel used by the respondent’s car. Two car costs
calculation options are used here, namely (i) fuel costs only and (ii) full car costs (Bateman, 1993;
Nunes and van den Bergh, 2004). Whereas the fuel cost option only includes the marginal costs
of one additional kilometer in terms of fuel use, the full cost option also covers insurance and
maintenance costs, and capital depreciation. In Table 5.1, some examples of the two calculation

options are presented.

Table 5.1  Some examples of car costs, with a distinction between fuel cost and full cost

monetary values

Brand Model  Engine size Type of fuel Fuel cost (€/km) Full cost (€/km)

(in cc’s)
Volkswagen Golf 1400 Gasoline 0.083 0.351
Opel Corsa 1200 LPG 0.042 0.296
Seat Ibiza 1000 Gasoline 0.075 0.278
Mazda 626 1800 Gasoline 0.102 0.425
Renault Clio 1200 Gasoline 0.078 0.276
Mitsubishi ~ Spacestar 1900 Diesel 0.061 0.418
Citroen Xsara 1900 Diesel 0.070 0.364
Volvo V70 2400 LPG 0.070 0.600
Audi A4 1800 Gasoline 0.104 0.578
Ford Mondeo 2000 Gasoline 0.106 0.505
Huyndai Lantra 1600 Gasoline 0.101 0.416

Sources:: AutoGids; Kostprifs per kilometer 2001; AutoGids; Kostprijs per kilometer 2002. With respect to the full cost
option, we assumed that the respondent keeps the car for four years and drives on average 15,000
kilometers a year.
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From the table it is clear that using the full car cost option raises the transportation costs above
those of the fuel cost option.

Besides the two car costs calculation options, another calculation option can be used,
which is based on the perceived costs as estimated by the respondents (Bateman, 1993). About a
quarter of all the interviewees (26%) did not have any perception of how much money they
spend on travelling to the Veluwe and back home again. Respondents who could give an
indication of their incurred costs, were divided into four categories. For 37% of the visitors, the
perceived costs of travelling were less than € 10.- (category 1). Sixteen percent estimated their
travel costs between € 10.- and € 20.- (category 2), 11% between € 20.- and € 30.- (category 3),
and 10% estimated them as more than € 30.- (category 4). If we calculate the correlation matrix
between these four categories of perceived costs and the true total expenditures of respondents
— based upon both the full cost option and full car cost option — we see that the correlation
coefficients are all significant at the 5% level. However, when comparing the signs of the
coefficients between the four different categories, one finds that they are not consistent with
each other. The first category of perceived costs (less than € 10.-) is negatively correlated with
total expenditures, whereas the other three categories are positively correlated with these
expenditures as would be expected. Due to the unexpected signs on the correlation coefficients
of the first category, we will exclude the perceived cost calculation option from our further
analysis and focus fully on the fuel cost and full car cost option.

Travel time costs refer to the value of time spent in travel. Although some travel time
has zero or negative costs, for example, when people would rather be travelling than being
engaged in other activities, most travel time represents a cost. The time costs are calculated as
the product of two values, namely the amount of time that a respondent spent on the two-way
trip to the interview location and his or her value of time. The latter is based on estimations
published in a report by the Ministry of Transport, Public Works and Water Management
(Ministry of V&W, 1998). This report describes the results of a study on the value of time for
car drivers and public transport passengers undertaken in 1997 in the Netherlands. For both
transport modes, 1.e. cars and public transport, the value of time depends on the respondent’s

monthly income and purpose of the trip. More details can be obtained from Table 5.2.

Table 5.2 Value of time for visitors of the Veluwe by income and transport mode (in € per

hour)
Gross monthly income per household Transport mode
Car Train Bus
<€1,361.- 4.22 3.63 3.54
€1,361.- — € 2,269.- 5.08 4.17 3.86
€2,270.- — € 3,403.- 6.26 4.72 4.31
2 € 3,404.- 11.53 7.62 06.58
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The recreation demand function (1) includes not only individual travel cost data, but also socio-
economic variables and site characteristics. There are various functional forms under which the
demand function can be specified, for example linear, quadratic and semi-logarithmic. Data on
travel behaviour as obtained here by face-to-face interviews suggest, however, the use of count
data models, which are typically based on either a Poisson or a negative binomial distribution
(Englin ez al., 2003). Count data models are most useful when the counts per person are small
(and discrete), which is often the case with the number of individual trips taken to nature areas.
Because of a small number of recreational trips, the true data-generation process cannot be
normally distributed. In these cases, ordinary least-squares models are inappropriate for
estimating the recreation demand function. Moreover, count data models control for the so-
called truncation and self-selection biases. A truncation bias arises because the travel cost model
only samples those respondents who actually travel to the Veluwe and provides no information
on individuals who choose not to visit the area (Garrod and Willis, 1992; Hellerstein, 1992). A
self-selection bias involves that frequent visitors of the Veluwe are more likely to be interviewed
than individuals who visit the Veluwe at most once a year.

We first estimated a Poisson model, which is the standard regression technique for
count data. The Poisson model, however, is often criticised because the use of the model is only
appropriate if the data have no overdispersion; that is, if the mean and the variance of the
dependent variable under consideration are equal. We therefore applied an overdispersion test,
proposed by Cameron and Trivedi (1990), within the context of the Poisson model."” This test
indicated that overdisperion is present in the data, implying that the Poisson estimates were
invalid." Because the assumed equality of the mean and variance functions is regarded as a
major shortcoming of the Poisson regression model, various alternatives have been suggested.
The most commonly used alternative is the negative binomial regression technique. Unlike the
Poisson regression, the negative binomial regression technique does not require that the mean
of the dependent variable is equal to its variance. Moreover, if overdispersion is not present,
then the estimates of the negative binomial regression are identical to those of the Poisson
regression. As Cameron and Trivedi’s overdispersion test showed that overdispersion is evident,
the negative binomial regression model is the preferred estimation technique in the current
case.”?

Table 5.3 documents the negative binomial regression estimates of the recreation
demand function. The estimations are obtained by using the LIMDEP statistical software
package. As a product of the negative binomial regression, an overdispersion parameter, o, is

estimated. When o« is equal to zero, the negative binomial model is reduced to the Poisson

10 There ate a number of tests for overdispersion. The one used here is based on simple regression techniques. See
Cameron and Trivedi (1990) and Greene (2002) for a description of the method.

1 Note that for count data in general and recreational trip data in particular the variance usually exceeds the mean
(Cameron and Trivedi, 2001; Haab and McConnell, 2003).

12 For a detailed exposition of count models of recreational demand, including the Poisson and the negative
binomial model, see Haab and McConnell (2003).
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regression model. Based on the calculated p-value, it can be concluded, however, that a is
statistically significant different from zero, which confirms us in our decision to opt for a
negative binomial model. For the sake of completeness, we should also mention that each of the
explanatory variables in Table 5.3 has a fairly low correlation with each of the other explanatory
variables, and so multicollinearity is not an issue.

The goodness of fit in regression analysis, identified by the symbol R? is rarely reported
in empirical studies using count data models (Cameron and Windmeijer, 1996). Probably this is
because count data models have no natural counterpart to the R’ although many alternatives

have been suggested (see, for example, Cameron and Windmeijer, 1996; Greene, 2002). Two

examples of these alternatives are RFZJ and Rd2 , which are based on standardised residuals and

deviances respectively. These two R-squared measures of goodness of fit are provided at the
bottom of the table, along with the chi-square statistic, its level of significance and the number

of observations. From this it can be seen that for the two car cost calculation options, the two

goodness of fit statistics are fairly close in magnitude; that is, for the fuel cost option, Rf) 1s 26%

and R} is 24%, while for the full cost option, they are 30% and 28% respectively. The

regression is based on 216 observations, which means that 35 observations are not used in the
analysis. These observations were excluded because of missing data, especially with respect to

average income.
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Table 5.3  Demand function estimation results

Variables Car costs calculation option
Fuel cost option Full cost option
Estimate  Std. error  p-value Estimate  Std. error  p-value

Constant -4.5895 5.2863 0.3853 -2.9658 5.040 0.5562
TRAVEL COSTS

Transportation costs -0.0066**  0.0037 0.0722 -0.0058* 0.0017 0.0007

Time costs -0.0231* 0.0082 0.0049 -0.0061 0.0096 0.5274

Parking costs -0.0180 0.0399 0.6525 -0.0073 0.0397 0.8554
SITE CHARACTERISTICS

Sunny weather -0.0316 0.1092 0.7721 0.0056 0.1090 0.9587

Week-end -0.0124 0.1095 0.9100 -0.0151 0.1058 0.8868

Site located far from

proposed scenatio -0.0220 0.0800 0.7827 -0.0196 0.0762 0.7965

RESPONDENT’S CHARACTERISTICS
Number of adults in the

group 0.0286 0.0220 0.1928 0.0284 0.0214 0.1833
Number of children in
the group -0.0781* 0.0374 0.0366 -0.0704*+  0.0373 0.0593
Perceived travel costs 0.1186 0.0864 0.1699 0.0960 0.0838 0.2520
In favour of scenario 1 -0.1327%  0.0777 0.0877 -0.1320%F  0.7453 0.0765
Familiar with Dutch
nature policy 0.0590 0.0892 0.5085 0.0493 0.0856 0.5645
Year of birth 0.0032 0.0027 0.2294 0.0025 0.0026 0.3409
Average income 0.0001 0.0001 0.1555 0.0001 0.0000 0.2864
Living with a partner -0.0344 0.1084 0.7507 -0.0046 0.1047 0.9650

Overdispersion parameter o 0.0413 0.0759

Chi squared 10.945 7.0982

Significance level 0.0009 0.0077

R2, 0.2637 0.3034

R2y 0.2402 0.2788

N 216 216

Notes: Calculations are performed using count data models in LIMDEP®.
* Significant at 5%.
** Significant at 10%.

For the fuel cost option, transportation costs, time costs, and parking costs are negatively related
to the number of visits to the Veluwe. Estimated coefficients for these three variables had the a
priori expected sign, which is consistent with a downward sloping demand curve. Put differently,
the estimation results show that the number of trips taken to the Veluwe decreases with
increases in costs of travel between trip origins and the site, other things remaining equal. In
particular, both transportation costs and time costs estimates are statistically significant different
from zero, although at different levels of significance. For the full cost option, only the

transportation costs coefficient is statistically significant at the 5% level. The other two travel

23



costs variables — time costs and parking costs — are statistically insignificant, but their estimates
have the expected negative sign. The value of the coefficient for transportation costs show that
the respondent’s demand for a trip to the Veluwe falls by 0.66% (fuel cost option) or 0.58% (full
cost option) with each € 1.- increase in travel costs. An increase of € 1.- in time costs leads for
the fuel cost option and full cost option to a decrease in the annual visiting rate with 2.31% and
0.61% respectively.

The estimation results in Table 5.3 also show that the number of visits is expected to be
lower for respondents who have been interviewed in a site that is located further away from the
setting of the scenario — be it the IJssel river forelands or the Rhine river forelands — that he or
she is asked to value. The same holds for respondents who where interviewed in the week-end:
they have a lower annual visit frequency than respondents who were interviewed during
midweek. Sunny weather only has a small effect on the demand of visits to the Veluwe. This
effect is negative for the fuel cost option, but positive for the full cost approach. Note, however,
that independently of the car costs calculation option chosen, the coefficient estimates are highly
insignificant. In fact, none of the variables associated with site characteristics are statistically
significant.

With regard to personal characteristics, respondents who visited the Veluwe with other
adults have a higher annual visit frequency than respondents who came alone. In other words,
the number of adults in the group has a major positive impact on the number of annual visits
and is significant for both car cost calculation options. The number of children, on the other
hand, has a negative effect on the number of visits. Its coefficient is highly significant at, at least,
the 10% level. The coefficient estimate for average income is very low and not statistically
different from zero. It appears that when holding constant the effect of all other variables, a €
1.- increase in net household monthly income will cause the quantity demanded to increase by
0.01% of a trip per year. Respondents who could give an indication of their two-way travel costs
seemed to have a higher demand of visits to the Veluwe than respondents who did not have any
perception of these costs at all. Furthermore, the sign of the coefficient for the dummy variable
whether or not a respondents is living with a partner is negative for both car cost calculation
options, but the coefficient estimates are rather small and have a statistically insignificant effect
on a respondent’s annual number of visits.

The annual visit frequency is lower for respondents who look with favour on developing
scenario 1, than for other respondents. It can be seen that the coefficient estimate for this
dummy variable is for both car cost calculation options statistically different from zero. The year
of birth has positive effect on the number of visits, although the coefficient estimate is quite
low. It indicates that younger respondents, with a later year of birth, visit the Veluwe more
frequently than older respondents. Finally, respondents who are familiar with nature policy in
the Netherlands are expected to have a higher demand of visits to the Veluwe than the other

respondents.
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The results in Table 5.3 show that, generally, the values of regression coefficients for the
fuel cost option do not differ much from those for the full cost option. Note, however, that the
time costs coefficient is statistically significant from zero for the fuel cost option, but
insignificant for the full cost option. In addition, the parameter of the variable ‘transportation
costs’ 1s, for the fuel cost option, statistically significant at the 10% level, whereas for the full
cost option it is statistically significant at the 5% level. The opposite is true for the parameter of
the variable ‘number of children in group’, which is statistically significant at the 5% level for the

fuel cost option and at the 10% level for the full cost option.

5.2 Demand curve and calenlation of recreation benefits

After the estimations of the recreation demand function for the Veluwe, the next step is to
derive a demand curve from it. The demand curve represents the part of the demand function
that shows the relationship between the visit costs and the number of visits demanded, holding
constant the effects of all other explanatory variables. With this curve, we can measure
recreation benefits; that is, by using the demand curve we are able to calculate in monetary terms
the recreation benefits of the Veluwe received by a visitor. We evaluate the mean values of all
the explanatory variables of the demand function, except for the individual travel costs variable.
Following Nunes and van den Bergh (2004), the demand curve we derive is merely based on
those explanatory variables that are statistically significant different from zero at the 10% level.
The complete calculation of the two demand curves is presented in Appendix c.

The demand curve for the fuel cost option is given as follows

P =-4.9915-81.301x logN, @)

fuel—-cost

where P indicates the total travel costs and N the annual number of trips to the Veluwe. For the
full cost option, the following demand curve is obtained

P =-20.5822-172.414xlogN . 3)

full—cost

By integrating equations (2) and (3), the total recreation benefits can be computed. Gross
recreation benefits per individual are estimated to be € 0.06 and € 0.45 for the fuel cost option
and the full cost option respectively. The obtained benefits are in sharp contrast with the ones
reported by by Nunes and van den Bergh (2002) for a famous beach resort (Zandpoort) in the
Netherlands. They estimated annual gross recreation benefits at € 115.- to € 280.- per individual.

6 Contingent valuation analysis
This section discusses the valuation results obtained with the contingent valuation method. First,

we describe the ‘no/no” WIP responses. Then, the WTIP estimates ate presented, for both a
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lognormal and Weibull distribution. Finally, a WTP function is estimated, based on various

possible predicators."’

6.1 The ‘no/ no’ zero willingness to pay responses

We found that the ‘no/no’ response rate for the pooled sample is 27.5%. The ‘no/no’ response
proportions of the face-to-face questionnaire were practically similar to those of the Internet
survey: 27.5% and 27.4% respectively. All respondents who stated “no” to both dichotomous
choice questions faced a follow-up, open ended willingness to pay question. If respondents did
not want to pay anything at all for the realisation of the scenario under consideration, then they

were asked to reveal their major motivation for this choice. A list of arguments is given in Table
6.1.

Table 6.1  Reasons for not being willing to pay for the defragmentation scenario (in %o)

Argument Percentage
i I do not believe in the proposed scenario 18%
i The proposed scenario is not worth that much 5%
ii  Nature conservation organisations have to pay all the costs 6%
iv. I do not want to pay something extra; the government has to pay everything out

of the regular budget 39%
v I do not want to pay something extra; the inhabitants of the Veluwe region have

to pay everything 0%
vi I do not want to pay something extra; the day-trippers, holiday-makers and

tourists in the area have to pay everything 4%
vii My income does not allow to pay anything 7%
viii ~ Others 21%

The most important reason for being unwilling to pay any positive amount of money is, by far
with 39%, that the government should cover the costs. In fact, this argument does not reflect a
zero valuation of the scenario, but indicates that the respondent disapproves of the proposed
payment mechanism. Furthermore, 18% of the respondents simply did not believe that the
defragmentation measures would work, while 21% had other arguments for not willing to pay
anything. As other arguments were, znfer alia, mentioned: “We already pay for various nature
conservation projects”, “Other priorities, such as reducing traffic jams in the area, are more
important”, “Real nature can never be developed by mankind, nature should help itself”, “My
experience is that these kind of projects are subject to waste of money”, “I want to pay for
additional house-building in the area”, “We already pay enough taxes” and “Payments imposed
on people will lead to irritation and annoyance and therefore, monetary contributions need to be
voluntary”.

In order to derive a univariate estimation of the stated WTP responses, we assume that

these responses are characterised by a particular, but unknown, distribution. In the contingent

13 For a theoretical treatment of the analysis of contingent valuation data, see Bateman ez 2/ (2002). They discuss,

inter alia, the econometric analysis of WP and show how to estimate mean and median WTP.
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valuation literature, various distributions have been used (see, for example, Nunes, 2002). We
follow Nunes and van den Bergh (2004) and analyse the WTP responses by employing the
lognormal and Weibull distribution. A lognormal distribution is normally distributed, meaning it
conforms to a bell-shaped curve. The Weibull distribution is in fact a family of distributions.
This is due to a so-called shape parameter, which allows the Weibull distribution to assume a
wide variety of shapes, depending on the value of the shape parameter. As a result, the Weibull

distribution can fit many different datasets.

6.2 Lognormal WTP estimation results

The lognormal mean and median WTP estimates are summarised in Table 6.2. It appears that
respondents are willing to pay considerably more for scenario 2 than for scenario 1. Realisation
of scenario 2, which is aimed at connecting the central part of the Veluwe with the Rhine river
forelands in the south-west, involves the highest costs (see van der Heide, 2005). To put it in
other terms, higher costs of realisation thus seems to lead to a higher willingness to pay.
Moreover, it turned out that respondents who were interviewed at the Veluwe have a higher
median WTP than Internet respondents. This is in accordance with our expectations:
respondents who can be identified as users of the Veluwe and who are, more or less, familiar
with the area are willing to pay higher amounts for defragmentation than those who have never,

ot hardly ever, been there.

Table 6.2  Lognormal mean and median WTP estimates

Survey method Scenario
1 2 1and 2

Face-to-face

Mean €154.9 €2234 €183.9

Median €219 €225 €222
Internet

Mean € 62.6 €311.2 €129.9

Median €124 €15.2 €134
Pool

Mean €106.4 € 263.7 €162.2

Median €16.7 €19.0 €17.7

Coefficient estimates, maximum likelihood estimators, standard errors and confidence intervals
are reported in Appendix d. The standard errors for the location and scale parameters reflect the
variability for the statistical estimates. Roughly speaking, the smaller the standard errors, the
better the estimated parameters, i.e. a precise estimate has a small standard error. The standard
errors displayed in Appendix d are moderate. Also confidence intervals give an indication of the
magnitude of error around the point estimates. Wide confidence intervals in relation to the
estimate itself indicate instability, which means that if the survey were repeated estimates would

vary from one sample to another. It is important to note that the calculated mean estimate
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confidence intervals are rather wide for scenario 2 (see tables G, H and I in Appendix d). This
implies that the mean estimates for scenario 2 are less precise than the mean estimates for
scenario 1 and for both scenarios together.

The large difference between median and mean estimates is due to the highly skewed
distribution of the willingness to pay. It indicates that the mean estimates are sensitive to the
respondents who say “yes/yes” to the higher bid amounts. In total, 15% of the 561 respondents
who were faced with bid card 4 answered “yes” to both the initial and second WTP question.
Their average willingness to pay, which can be derived from the answers given to the open-
ended follow-up question, is estimated to be about € 173.-. The mean estimates are thus
(heavily) influenced by some high amounts that only a small percentage of all the respondents is
willing to pay. A skewed or asymmetrical distribution of the willingness to pay also means that
median estimates are particularly sensitive to respondents who say “no” to the two stated bids.
In other words, 33% of all respondents answered “no” to both WTP questions, which drags
down the median willingness to pay.

In order to check whether the respondents value scenario 1 and scenario 2 equally, the
following three hypotheses are tested:

Hypothesis 1 The WTP of the interviewees for scenario 1 is equal to the WTP of the
interviewees for scenario 2.

Hypothesis 2 'The WTP of the Internet respondents for scenario 1 is equal to the WTP of the
Internet respondents for scenatio 2.

Hypothesis 3 The pooled WTP for scenario 1 is equal to the pooled WTP for scenario 2.

To evaluate these hypotheses, a chi-square test of pooling is constructed. More specifically, we
run a likelithood ratio test that builds on the fact that for large sample sizes (cf. Pindyck and
Rubinfeld, 1998, p. 276; Haab and McConnell, 2003, p 304),

- Z[LLM? - i LL/] ~ }(i , 4)

i=1

where LI, , represents the maximum value of the log-likelihood function for both scenarios,
while LI, represents the maximum value of scenario 7 ( = 1, 2). Finally, 7 denotes the degrees
of freedom of the test statistic, or the number of restrictions. The degrees of freedom is the
reduction in the dimension of the parameter space that is specified by the null hypothesis,

compared to the alternative. In order to perform the test, we simply compare the calculated

value of Zi with the, for example, upper 90% critical value of the chi-square distribution, which

is available in standard tables. If y_ is greater than the critical value, we can reject the

hypothesis that the WTP for scenario 1 is equal to the WTP for scenario 2.
In order to test the first hypothesis, we take the likelihood values that are presented in

the tables C, F and I of Appendix d. Inserting these values into equation (4) gives -2 X (-
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338.998+338.883) = 0.230. This test statistic is smaller than the critical value of 2.71 at the 10%
confidence level. In other words, the empirical evidence does not reject the hypothesis that the
willingness to pay of the interviewees for scenario 1 is equal to the WTP of the interviewees for
scenario 2. When testing hypothesis 2, the Likilihood ratio test statistic is 3.270. This outcome,
which is higher than the critical value of 2.71, leads us to reject the hypothesis that the
willingness to pay of the Internet respondents for scenario 1 is equal to the WTP of the Internet
respondents for scenario 2. Finally, the computed test statistic for hypothesis 3 is equal to 2.308.
Because this statistic is lower than the critical value of 2.71, empirical evidence fails to reject the
hypothesis that the pooled WTP for scenario 1 is equal to the pooled WTP for scenario 2.

In addition to differences in WTP between the first and second scenario, we also test
whether the methods of data collection (face-to-face interviews and Internet questionnaires)
influence the stated willingness to pay responses. That is, we evaluate the following three
hypotheses:

Hypothesis 4 The WTP of the interviewees for scenario 1 is equal to the WTP of the Internet
respondents for scenario 1.

Hypothesis 5 The WTP of the interviewees for scenario 2 is equal to the WTP of the Internet
respondents for scenario 2.

Hypothesis 6 'The WTP of the interviewees for both scenarios is equal to the WIP of the

Internet respondents for both scenarios.

By using the likelihood values listed in the tables D, E, and F of Appendix d, the fourth
hypothesis is rejected by the likelihood ratio test: y* = 2 X (-305.878+303.523) = 4.71. We
repeat the exercise for hypotheses 5 and 6 and can conclude that the empirical evidence does not

reject hypothesis 5. Hypothesis 6, on the other hand, is strongly rejected by empirical

observations.

6.3 Weibull WT'P estimation results

For the Weibull distribution, Table 6.3 gives the mean and median estimates. Appendix e
provides a complete overview of the Weibull estimates. It can be seen from this table that the
Weibull model provides more conservative estimates than the lognormal model. As for the
lognormal case, the WTP is higher for scenario 2 than for scenario 1, while, especially for

scenario 1, interviewees are willing to pay considerably more than Internet respondents.
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Table 6.3  Weibull mean and median WTP estimates

Survey method Scenario
1 2 1and 2

Face-to-face

Mean €60.8 €76.8 €679

Median €241 €24.6 €243
Internet

Mean €33.8 €729 €49.0

Median €134 €16.9 €14.7
Pool

Mean €48.2 €75.6 €59.7

Median €183 €20.8 €194

As we did for the lognormal case, we can also check under the Weibull model whether the
respondents value scenario 1 and scenario 2 equally, or whether the methods of data collection
influence the stated willingness to pay responses. The results, which are obtained by using the
likelihood ratio test of equation (4), are summarised in Table 6.4. It appears that the same
hypotheses are rejected as for the lognormal case. In other words, the likelihood ratio tests for
both the scenario effect and the data collection method effect give the same conclusions for the

lognormal and Weibull model.

Table 6.4  Tests on the scenario effect and the data collection method effect

Hypothesis Hypothesis rejected

Yes No

1 The WTP of the interviewees for scenario 1 is equal to the WTP of *
the interviewees for scenario 2

2 The WTP of the Internet respondents for scenario 1 is equal to the *
WTP of the Internet respondents for scenario 2

3 The pooled WTP for scenario 1 is equal to the pooled WTP for *
scenario 2

4 The WTP of the interviewees for scenario 1 is equal to the WTP of *
the Internet respondents for scenario 1

5 The WTP of the interviewees for scenario 2 is equal to the WTP of *
the Internet respondents for scenario 2

6 The WTP of the interviewees for both scenarios is equal to the WTP *
of the Internet respondents for both scenarios

6.4 Estimation of the WP function

We now can construct a regression equation that predicts the WTP for habitat defragmentation
in the Veluwe-region as a function of several other variables, such as socio-economic
characteristics, recreational use, preferences for nature protection, travel costs, and on-site
expenditures. If such an equation, which defines the WTP function, has reasonable explanatory
power and consists of coefficients with the expected signs, then it provides evidence that the

valuation survey has measured the intended concept (Bateman and Turner, 1993, Carson, 2000).

30



The estimation results of the WTP function we obtained for the lognormal distribution
are shown in Table 6.5. A distinction is made between the willingness to pay of those who were
interviewed face-to-face and those who filled out the Internet questionnaire. With respect to the
former, the results show that visitors who travelled by car the Veluwe, are expected to pay less
for habitat defragmentation than the average respondents. As expected, a lower willingness to
pay applies also to visitors who incurred high parking costs, and who faced high transportation
costs and long travel times. With respect to the site characteristics, the results show that visitors
who visited the Ginkelse Heide or the Aardhuis are willing to pay more than the average
respondent. The same is true for visitors who visited the area under sunny skies: they also have a
higher willingness to pay than other respondents. On the other hand, visitors who travelled to
the Veluwe during the weekends have, on average, a lower willingness to pay.

From Table 6.5, it can further be seen that interviewees who plan to stay in the area for
14 days are willing to pay less than the average respondent. Also visitors who came with other
adults to the Veluwe have a lower WTP than visitors who came alone. This is in contrast to
those who visit the Veluwe four times per month — which corresponds to one of the highest
visiting frequency presented. They seem to be willing to pay more than the average respondent.

Both interviewees and Internet respondents who indicated that removing game-averting
fences is a very important management activity for the Veluwe have a higher willingness to pay
for habitat defragmentation than those who believed that such removal is not important.
Likewise, respondents who consider the relocation of polluting industries to areas outside the
Veluwe as very important are also inclined to pay more for the proposed defragmentation
scenario than the average respondent. On the other hand, and as expected, respondents with a
strong preference for an extension and better maintenance of the recreational facilities are, on
average, willing to pay less for defragmentation. Defragmentation, after all, inevitably involves
restrictions on the extension of recreational opportunities.

Respondents with a higher birth of year — that is, who are younger — have a lower
willingness to pay than older respondents. The opposite holds for interviewees with a degree at
higher professional education or university level in medical and social sciences. They are willing
to pay more for habitat defragmentation in the Veluwe area, just as interviewees who live
together with a partner and have children at home. Note that, on the other hand, respondents to
the Internet survey living with a partner and with children are more likely to pay less than single
respondents. Finally, both interviewees and Internet respondents with a high average income

have a higher willingness to pay than those who have little money to spend.
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Table 6.5 WTP function

Variables Face-to-face Internet
Estimate Std. error p-value Estimate Std. error  p-value

TRAVEL COSTS

Means of transport: car -1.8414 1.1956 0.1235

Transportation costs (full

cost option) -0.0016 0.0045 0.7188

Travel time -0.0041 0.0094 0.6622

Parking costs -0.0921 0.1304 0.4799
SITE CHARACTERISTICS

Sunny weather 0.0674 0.4434 0.8792

Weekend -0.7067 0.4550 0.1204

Area: Ginkelse Heide 0.8982*%*  0.5113 0.0789

Area: Aardhuis 0.5199 0.4891 0.2878

RECREATIONAL PROFILE OF THE VISITOR
Number of adults in the

group -0.1410 0.0886 0.1117

Visiting the Veluwe 4

times per month 1.1957*+  (.7245 0.0989

Time planned to stay in

the area: 14 days -0.2219 0.7486 0.7669
MANAGEMENT OPTIONS OF THE VELUWE

Removing fences 0.3356* 0.1361 0.0137 0.3878**  0.1986 0.0509

Extending recreational

facilities -0.2794*+  (0.1623 0.0851 -0.0779 0.2010 0.6983

Relocating polluting

industires 0.2475%*  0.1373 0.0715 0.6127* 0.1878 0.0011
SOCIO-ECONOMIC CHARACTERISTICS

Living with a partner 0.1641 0.4136 0.6915 -0.5563 0.4187 0.1839

Child at home 0.4595 0.3399 0.1764 -0.2852 0.3603 0.4285

Year of birth -0.0091 0.0107 0.3945 -0.0006 0.0138 0.9642

Average income 0.0002 0.0001 0.2566 0.0004* 0.0002 0.0322

Higher professional

education or university 0.1243 0.3424 0.7167 0.1733 0.3483 0.6189

Education in medical and

social care sciences 0.4271 0.3937 0.2779 0.5503 0.3902 0.1584
LOGNORMAL PARAMETERS

Intercept 22.3307 1.3302

Scale 1.7275 2.0058

Log-likelihood -228.9786 -256.4524

N 182 211

Notes: Calculations ate performed using the PROC LIFEREG procedure in SAS®.
* Significant at 5%.
** Significant at 10%.
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In general, the signs of the regression estimates are as expected « priori. Moreover, the results in
Table 6.5 show that, with an exception for the variables of ‘living with a partner’ and ‘child at
home’, these signs are identical for the two survey methods. Notice further that not all the
observations were used in the two regression analyses. The reason for this is that for particular
variables, especially average income and travel time, data were missing. In other words,
observations with missing values for a variable were not used in the regression model.

The fact that respondents with long travelling times, high transportation costs, or high
parking fees usually have a lower WTP, suggests that the values obtained with the contingent
valuation method are to some extent complementary to those of the travel cost method, in the
sense that the former method has captured other value categories than the latter. These other

value categories relate especially to non-use values.

6.5  Agaregation of WP estimates

Aggregation of individual estimates of mean or median willingness to pay, to obtain a total
valuation of an environmental change at a population level, has been identified as one of the
significant issues in using contingent valuation results (NOAA, 1993). However, in order to use
the findings of a contingent valuation study to obtain an estimate of aggregate individual WTP
amounts, it is necessary to make several assumptions, which possibly are subject to discussion
(see Jakobsson and Dragun, 2001). For example, a key question is whether values should be
aggregated over individuals or over households. The willingness to pay questions in our
questionnaire explicitly considered household income as a budget constraint. Moreover, we
stated that all Dutch ‘households’ are obliged to pay such a payment. Therefore, aggregate
estimates have been made over households instead of over individuals. Another issue is whether
the mean or median estimate should be used. We decided to present the aggregated values both
for the mean and median values.

Aggregation occurs as the product of mean or median value times the number of
households. At the time of the study, 2002, there were approximately 6.93 million households in
the Netherlands (CBS StatLine)'*. The payment in the questionnaire was described as a ‘once-
and-for-all-payment’ (or lump sum payment). As already noted eatrlier, this implies that estimates,
both individual and aggregated, are to be regarded as conservative. Erring on the conservative
side, however, is recommended by NOAA (1993). Aggregate estimates have been calculated for
both a lognormal and Weibull distribution. They are derived by multiplying the number of
Dutch households in 2002 by the mean and median WTP estimates as reported in Tables 6.2
and 6.3. The results of this procedure are presented in Table 6.6.

14 CBS StatLine is available via the Internet; URL: http://www.cbs.nl.
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Table 6.6 ~ Aggregate estimates for habitat defragmentation in the Veluwe, using both a
lognormal (Logn) and Weibull distribution (in €)

Survey method Scenario
1 2 1and 2
Logn Weibull Logn Weibull Logn Weibull

Face-to-face

Mean 1.1x10° 421 x10° 1.5% 10 532 x 10° 13%x10° 471 x 10°

Median 152x10°  167x10° 156 x 10° 170 x 10° 154 x10° 168 x 10°
Internet

Mean 434 x10° 234 x 10° 22x10° 505 x 10° 900 x 10° 340 x 10°

Median 86x10°  93x10°  105x 10° 117 x 10° 93x10° 102 x 10°
Pool

Mean 737 x 10° 334 x 10° 1.8 x 10’ 524 x 10° 1.1x10° 414 x 10°

Median 116 x10°  127x10°  132x10° 144 x 10° 123x10° 134 x 10°

If we focus on both scenarios and consider the two survey methods together, i.e. the pooled
sample, then we see from Table 6.6 that for the lognormal distribution the aggregate estimate
has a range from € 123 million (median value) to € 1.1 billion (mean value). For the Weibull
distribution the range is € 134 million to € 414 million. These ranges are indicative of the
benefits of the defragmentation scenarios. If we compare the individual scenarios, then it
appears that aggregate estimates for scenario 2 are higher than those for scenario 1, regardless of
whether the distribution is Weibull or lognormal. For example, mean-based estimates for
scenario 2 are € 524 million (Weibull) and € 1.8 billion (lognormal), while for scenario 1 they are
€ 334 million and € 737 million respectively.

In an eatlier study (van der Heide, 2005), we estimated the economic costs of various
defragmentation scenarios discounted to the year 2001 using a discount rate of 5%. We
concluded that the total costs of connecting the Veluwe to the IJssel river forelands — which is
the first scenario in the current study — amounts to € 66.9 million. This study showed further
that the costs associated with the realisation of an ecological corridor between the central part of
the Veluwe and the Rhine river forelands — which is the aim of the second scenario in this study
— amounted to a maximum of € 289.9 million. These total costs of the two defragmentation
scenarios are thus considerably lower than the aggregate WTP estimates that are obtained by
using mean values. If, however, aggregate estimates are based on median rather than mean
values, then from the perspective of social welfare or economic cost-benefit analysis, the

aggregate WTP is insufficient for the implementation of scenario 2.

7 Conclusions
This paper has been devoted to the economic valuation of a nature protection programme in the

Veluwe, the Netherlands. In particular, we have estimated the willingness to pay for two habitat
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defragmentation scenarios: the first scenario connects the central part of the Veluwe with the
IJssel river forelands in the north-east, whereas the second scenario is focussed on
defragmentation towards the south-west, where the Rhine river forelands are located. The
analysis was based on a questionnaire that was conducted in two different ways, namely through
the Internet and by face-to-face interviews in the Veluwe area. In order to obtain both use values
and non-use values we employed a travel cost model as well as a contingent valuation method.
That is, the travel cost model, which is based on incurred costs (such as fuel costs) of visiting a
site, is used to estimate the recreational value of the Veluwe. By means of the contingent
valuation method, we attempted to elicit the respondents’ willingness to pay for the realisation of
habitat defragmentation. To that end, respondents were confronted with a double-bounded
dichotomous choice format, which means that they are asked to answer “yes” or “no” to a pre-
specified bid amount and if they accept (reject) this payment, they are subsequently asked
whether they would pay a higher (lower) amount.

It turned out that, according to the travel cost model estimates, the recreational benefits
of the Veluwe ranges from € 0.06 to € 0.45 per visitor per year. These amounts are substantially
lower than the recreational benefits recently estimated by Nunes and van den Bergh (2002; 2004)
for a beach area in the Netherlands. This suggests that protecting the Veluwe yields fewer
economic benefits than protecting this beach area. However, the two areas are very different
from each other in many respects, such as size, type of ecosystem, and ownership structure. A
direct comparison between the two areas is therefore considered not feasible.

The contingent valuation of the median willingness to pay for the two defragmentation
scenarios vary between and € 17.7 and € 19.4 per respondent. Mean estimates are considerably
higher: they vary between € 59.7 and € 162.2 per respondent. These WTP estimates, which refer
to a one-time or lump sum payment, are based on the answers given by both the interviewees
and the Internet respondents. They seem to be somewhat higher than the WTP presented in the
earlier mentioned study of a beach area in the Netherlands (Nunes and van den Bergh, 2004).
However, we must be careful when comparing different WTP studies. After all, the focus of
Nunes and van den Bergh’s local beach study is on the prevention of harmful algal bloom
species along the Dutch coastline, whereas the economic valuation in this paper was aimed at
habitat defragmentation in a terrestrial ecosystem.

The large difference between median and mean estimates indicates that the mean
estimates are sensitive to the respondents who answer “yes/yes” to the higher bid amounts. If
respondents say “no” to both the initial and second bid amount, we asked if they were willing to
pay anything at all. The most important reason for not being willing to pay for defragmentation
in the Veluwe was that the government should cover all the costs, instead of the citizens who
already have to pay taxes. The WTP estimates are based on a one-time, or lump sum, payment.
Literature shows that this kind of payments generally produces more conservative estimates than

a continuing payment. What we offered in this paper are therefore careful estimates, which are
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more likely to be underestimates rather than overestimates of the respondent’s willingness to
pay.

The hypothesis that the scenario is not a significant factor in explaining the WTP is
rejected for the Internet questionnaire, but not for the face-to-face interviews. Moreover, users
of the Veluwe, who are to some extent familiar with the area, are — as expected — willing to pay
more for the defragmentation scenarios than those who hardly know the area. The hypothesis
that the WTP of interviewees, who can be regarded as the users of the area, is equal to the WTP
of Internet respondents is, however, not rejected for scenario 2, but it is for scenario 1. In other
words, the effect of the data collection method is only significant for scenario 1.

If we aggregate the individual WTP estimates over Dutch households, then a simple
comparison can be made between the total costs of the two defragmentation scenarios and the
total benefits in money terms as estimated in this paper. An important question is, however,
whether the mean or median estimate should be used for aggregation. In this study, it appears
that aggregate estimates based on mean WTP values clearly exceed the costs of defragmention,
both for scenario 1 and scenario 2, as well as for the two scenarios together. If, on the other
hand, one were to employ median values for the aggregation of WTP estimates, then the
aggregate estimates will be insufficient to cover all the costs of implementing scenario 2.

Finally, we feel it is safe to conclude that the combination of the travel cost and
contingent valuation estimates are, more or less, complementary with respect to achieving a

monetary value of the benefits provided by habitat defragmentation in the Veluwe.
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Appendix a: Face-to-face questionnaire, translated from Dutch

In this Appendix, we present the questionnaire used by the interviewers. This questionnaire is
pp > p q y q
divided into seven sections:
Section A — initial contact with the respondent;
p
Section B — respondent’s recreational profile;
p p
Section C — travel cost and expenditure data of the respondent;
p p
Section D — respondent’s opinion about the management of the Veluwe;
p g
Section E — formulation of two habitat defragmentation scenarios;
Section I — respondent’s maximum willingness to pay for one of the two scenarios;
Section G — respondent’s socio-demographic profile;
p graphic p

Section H — evaluation of the respondent’s comprehension of the survey instrument.

Note that respondents were asked to reveal their maximum willingness to pay for only one of
the two defragmentation scenarios that we introduced. We therefore designed two versions of
the questionnaire, whereby the one focussed on the valuation of the first, and the other on the
valuation of the second scenario. For each version, the four bid cards presented in Table 3.2
were used. As an example, the questionnaire presented in this Appendix focusses on the
valuation of the first scenario. Furthermore, the bid amounts used in this questionnaire where

those related to bid card 1, in which the initial bid is € 6.-.
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Sc 1-bc1: 2/6/20

Face-to-face questionnaire

A.

Initial contact

To be filled in before meeting the respondent.

Al
A2
A3
A4
A5
A.6
A7
A8

Questionnaire Nr:
Interviewer:

Day:
Date:

Hour: : hours

Specific location:
Weather:

Circumstances in the area (e.g. many or few visitors):

Good-morning/good-afternoon. My name is [say your name] and I am working with the 77

Universitest in Amsterdam. This short questionnaire is part of a research project that has the goal to study

the visitor’s maximum willingness to pay for a defragmentation of the Veluwe. Defragmentation can be

defined as creating a continuous area within which animals can disperse freely and without any hindrance.

A8

May I kindly ask you some questions about your attitudes and opinions?
[please circle respondent’s answer]

0. No

1. Yes

If no: May I ask you the most important reason why you do not want to participate?

[open ended]
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Please think careful about each question and give your best answer. There are no right or wrong answers,

only personal answers.

Recreational data

B.1 How many persons are in your group (including yourself):

persons, of who adults and children (< 15 years)

B.2 During one full year, how often do you visit the Veluwe?

[circle respondent’s answer]

1. Less than once a month: 1. Once in two months
2. Once in four months
3 Once in six months
4. Once a year
5 Less than once a year
2. At least once a month: 6. Once 2 month
7. Two times 2 month
8. Three times 2 month
9. Four times a month
10. More than four times a month

B.3 Why did you come to the Veluwe today (main reason)?

[circle respondent’s answet]

1. (Mountain-)biking 4. Jogging
2. Holidaying 5. Bird and game watching
3. Walking 6. Other: [open ended|]

B.31 If multiple reasons, which ones (by descending order, max.3):

B.4 How long do you plan to stay in this area?
1. A couple of hours
2. At least half a day (either morning or afternoon)
3. The whole day
4. Other: [open ended]

B.5 Do you also go to the Veluwe during the winter period?
0. No

1. Yes
@ If yes, what recreation activities do you usually undertaker

[ open ended]
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Travel cost and expenditure data

C.2

C3

CA4

C.5

YA\

Where do you live? Zip code:

forexample: [ 2 | o |1 |2 |- |C |A Haarlem

How did you come to the Veluwe? [circle respondent’s answer]

1. By car
1.1. What is the type of car:
1 Brand: 2. Model: 3. Motor size: _____ cc
1.2. Fuel type [circle respondent’s answer]
1. Gasoline 2. Diesel 3. LPG
1.3. How much are you spending on parking today: €
2. By bike
3. By public bus or train
4. On foot
5. Other: [open ended|]

Do you have a perception of how much did it cost to you to travel today to the Veluwe and
back home again (entite family / group)?
0. No
1. Yes
If yes, how much?
[circle respondent’s answer]
3.1. less than € 10,-
3.2. between € 10,- and € 20,-
3.3. between € 20,- and € 30,-
3.4. more than € 30,-

Did you hire or buy anything here (e.g. a bicycle)?

0. No

1. Yes

If yes, how much did you spend on this? € [open ended)]

Did you buy anything here (e.g. a map, drinks or food)?

0. No

1. Yes

If yes, how much did you spend on this? € [open ended]
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D. Opinion about management of the Veluwe

Recently, a collaboration between various stakeholders has led to the development of detailed policy
plans and directives in order to increase the overall quality of the Veluwe. The implementation of these
plans will occur through specific — sizeable — projects, which require a large amount of financial
investment. For each project, I would like you to tell me whether you think it is very important,

important, less important, or not important.

Show Card

Read each item on the list and circle the respondent’s answer before proceeding ot the next item.
Not ¢ ) Very

Important Important

D.1 | Clearing game-averting fences so that populations of
red deer and wild boars will disperse freely all over the 0 1 2 3

Veluwe [show map]

D.2 | Constructing a flyover over the A50 motorway, so that
red deer and wild boars can safely reach the IJssel river 0 1 2 3

forelands [show map]

D.3 | Encouraging extensive and environmentally friendly
agriculture that is aimed at local products, nature 0 1 2 3

management, and biological products

D.4 | Placing the secondary road between Renkum and
Wageningen on ‘pillars’, so that big game can safely 0 1 2 3

reach the Rhine river forelands [show map]

D.5 | Extending and a better maintenance of the recreational
facilities, such as bicycle tracks, camping sites and 0 1 2 3

holiday parks

D.6 | Constructing a flyover over the A12 motorway, so that
red deer and wild boars can safely reach the southern 0 1 2 3

part of the Veluwe [show map]

D.7 | Reducing the maximum speed limit on local roads to
30 kms per hour so that less animals will get killed by 0 1 2 3

cars and motorcycles

D.8 | Relocating polluting industries the ‘Renkums Beekdal’,
such as rubber factory “Vredestein’, to outside the 0 1 2 3

Veluwe [show map]
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E. Two scenarios
In the Netherlands, diversity of fauna and flora has decreased nationally and regionally. In order to stop
this development and to reach a more sustainable conservation of nature and landscape, in 1990 the

Dutch government launched an ambitious Nature Policy Plan. [Pause]

E.1 Do you think that developing and implementing nature policy, such as nature protection
measures, is a task of the Dutch government? [circle respondent’s answert]
0. No
1. Yes
99. No answer
If no: Why not?

[open ended]

The aim of the Nature Policy Plan is to protect what is left of our natural heritage as well as to create and
develop new nature. Another objective of the Nature Policy Plan is the designation and establishment of

new national parks.

E.2 Have you ever heard or read about nature policy in the Netherlands?
[circle respondent’s answer]
0. No
1. Yes

99. No answer

E3 Do you think it is necessary to create new nature in the Netherlands, even at the expense of
economic activities, such as agriculture? [circle respondent’s answer]
0. No
1. Yes

99. No answer

The Veluwe has become an important element in Dutch nature policy-making. In search of the best

vegetation, grazing red deer and other wild species should be able to roam safely between the Veluwe and

the river forelands. For that purpose, the Province of Gelderland and the Dutch government are thinking

about to introduce an action programme. This programme consists of two scenarios, which focus
especially on the free dispersal of red deer and wild boars:

1. The aim of the 15 scenario is to connect the central part of the Veluwe to the northeast, with

the IJssel river forelands. This scenario deals with the removal of game-averting fences and

the construction of a flyover over the A50 motorway, south of Hattem.

Show Card

2. The aim of the 2nd scenario is to connect the central part of the Veluwe to the southwest,
with the Rijn river forelands. This scenario deals with the removal of game-averting fences,

the construction of a flyover over the A12 motorway, east of Ede, a relocation of the rubber
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factory ‘Vredestein’ in Renkum to outside the atrea, and the placing of the secondary road

between Renkum and Wageningen on pillars so that species can migrate underneath it.

[Pause]
Show Card
E4 Are these two scenarios clear for you?

[circle respondent’s answer]
0. No
1. Yes

If no: What exactly is not clear?

[open ended]
E.5 Do you have any preference for one of the two described scenarios?
[circle respondent’s answer]
0. No
@ 1. Yes
If yes: Which one and why?
[open ended]
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F. Hypothetical valuation question for scenario 1
The remainder of this questionnaire focuses attention on only one of the two scenarios, namely the
scenario that connects the central part of the Veluwe to the north-east, with the IJssel river forelands. In

order to realise this scenario, it important to know how much it is worth to you.

Show Card

Therefore I would like to know how you would vote on the introduction of a so-called ‘once-and-for-all-
payment’, given that this payment will be exclusively applied to the realisation of the above-mentioned
scenario. If the majority of the people vote in favour, all Dutch households would have to pay such an
‘once-and-for-all-payment’. The reason behind this is that the Veluwe is a natural area of national

importance. [Pause]

Fi Keeping your current household income and expenditures in mind, if the total amount to be paid

for the realisation of the scenario was € 6.- how would you vote on the introduction this

payment?
VOTE IN FAVOUR = F.2 99.  No answer > FJ3
2. VOTE AGAINST > F3 DO NOT READ

F.2 And how would you vote if the total amount to be paid was € 20.-?

VOTE IN FAVOUR - F.4 99.  No answer 2> F4
2. VOTE AGAINST 2>G DO NOT READ
F.3 And how would you vote if the total amount to be paid was € 2.-?
VOTE IN FAVOUR -2 G 99.  No answer > F.5
2. VOTE AGAINST 2> F.5 DO NOT READ
F4 What is the maximum amount that you are willing to pay?
€ [open ended|]

F.5 Are you willing to pay anything at all?
0. No - F.6
1. Yes
99. No answer

1f yes: How much? € [open ended]
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F.6

Can you give the most important reason why your household is not prepared to pay? [circle

respondent’s answer]

1. I do not believe in the proposed scenario

2. The proposed scenario is not worth that much

3. The nature conservation organisations, such as the Society for the Preservation of Nature
(‘Natuurmonumenten’) have to pay all the costs

4. I do not want to pay something extra; the government has to pay everything out of the regular
budget

5. I do not want to pay something extra; the inhabitants of the Veluwe has to pay everything

6. I do not want to pay something extra; the day-trippers and holiday-makers in the area have to
pay everything

7. My income does not allow me to pay this anything

8. Other, specify:

[open ended]
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G.

To finish this questionnaire, I would like to ask you some personal questions. Your answers will be

handled confidentially. We do not need to know the name of your family. You will remain anonymous.

Socio-demographic data

G.1

Year of birth:

G.2

What is the highest form of education that you have received?
[circle respondent’s answert]

1. Primary education

2. VBO, MAVO, LBO

3. MBO, HAVO, MULO, VWO

4. HBO, University

5. Other, specify:

99. No answer

G.3

What is the primary focus of your education?
[circle respondent’s answert]

1. Technology or natural science

2. Economy, trade or business

3. Medical or social care

4. Culture, art or communication

5. Other, specify:

99. No answer

G4

Do you have a partner with whom you live together?

[circle respondent’s answer]
1. Yes 2. No 99. No answer

G.5

How many of your children are living at home?
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G.6

I will present you different income categories. Can you tell me in which category the common
monthly take-home pay of your HOUSEHOLD (you and your partner — if G.4 is yes) can be
placed? You need to take into account the NET income. The data will only be used for statistical

analysis. You will remain anonymous

Show Card

Please indicate the LETTER that best desctibes your situation (euros pet month).
P. <€1,500.-

H. > € 1,500.- and < € 3,000.-

D. > € 3,000.-

99. No answer

If P is selected letter then

Show Card

and ask again the LETTERS that best describe the situation
PP. <€ 500.-

PH. > € 500.- and < € 1,000.-

PD. > € 1,000.- and < € 1,500.-

If H is selected then

Show Card

and ask again the LETTERS that best describe the situation:
HP. > € 1,500.- and < € 2,000.-

HH. > € 2, 000.- and < € 2,500.-

HD. > € 2,500,- and < € 3,000,-

If D is selected then

Show Card

and ask again the LETTERS that best describe the situation:
DP. > € 3,000.- and < € 4,000.-
DH. > € 4,000.- and > € 5,000.-
DD. > € 5,000.- and < € 6,000.-
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This is the end of the questionnaire.
THANK YOU VERY MUCH for your collaboration.
(give a pen with VU-label)

INTERVIEWER please GO to SECTION H before starting a

new questionnaire

H. Control questions (to be answered by the interviewers)

H.1 According to you, did the interview pass well?
0. No
1. Yes

H.2  Why did the interview NOT pass well?
1. Because the respondent did not understand the questionnaire well
2. Because the respondent wanted to know too much details
3. Because the respondent clearly did not have any interest
4. Because the respondent frequently interrupted the questions

5. Other, specity:

[open ended]
H.3  Which parts are not (well) understood by the respondent?

Survey Not well Well
Section understood  Understood  understood
B. Recreational data 1 2 3

C Travel cost and expenditure date 1 2 3

D. Opinion about management of the Veluwe 1 2 3

E Two scenatios 1 2 3

F Hypothetical valuation question for scenario 1 1 2 3
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Appendix b: Internet questionnaire

The questionnaire that is filled out by the web survey panel is the same as the face-to-face
questionnaire, except for the travel cost and expenditure data of the respondent. After all,
Internet respondents were not interviewed in the Veluwe area itself, so they could not be asked
about their travelling behaviour either. Needless to say that the Internet questionnaire does
neither contain questions about the initial contact with the respondent (section A in the face-to-
face questionnaire) or about the respondent’s comprehension of the survey instrument (section
H in the face-to-face questionnaire). As a result, the Internet questionnaire is shorter, but
otherwise similar, than the face-to-face questionnaire and consists of five sections:

Section A — respondent’s experience with the Veluwe-region;

Section B — respondent’s opinion about the management of the Veluwe;

Section C — formulation of two habitat defragmentation scenarios;

Section D — respondent’s maximum willingness to pay for one of the two scenarios;

Section E — respondent’s socio-demographic profile.

The Internet questionnaire started in section A with the question whether the respondent ever
visits, or has ever visited the Veluwe. If the respondent’s answer was positive, then questions
were posed about the annual visit frequency and the respondent’s main reason for visiting the
Veluwe (see the questions B.2 to B.31 asked in the face-to-face questionnaire). These questions
about the respondent’s experience with the Veluwe-region were followed by section B, which
dealt with the respondent’s opinion about the management of the Veluwe.

Like the respondents to the face-to-face questionnaire, also Internet respondents were
asked to reveal their maximum willingness to pay for only one of the two defragmentation
scenarios that we introduced. We therefore designed two versions of the questionnaire, whereby
the one focussed on the valuation of the first, and the other on the valuation of the second

scenario. For each version, the four bid cards presented in Table 3.2 were used.
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Appendix c: Demand curve for recreation activity at the Veluwe

Table A shows the estimation tresults of the demand curve for annual visits to the Veluwe area.
The table contains the results of both the fuel cost option and full cost option. In this table, the
coefficient for travel costs equals the sum of the transportation, travel time and parking costs. As

a result, the estimation results are different from those in Table 5.3.

Table A. Demand function estimation results
Variables Car costs calculation option
Fuel cost option Full cost option
Estimate Std. error  p-value Estimate Std. error  p-value

Constant -3.8958 5.2690 0.4597 -2.9151 5.02611  0.5619
Travel costs -0.0123*  0.0018 0.0000 -0.0058*+  (0.0009 0.0000
SITE CHARACTERISTICS

Sunny weather -0.0288 0.1033 0.7805 0.0065 0.1010 0.9483

Week-end 0.0081 0.0974 0.9334 -0.0134 0.0939 0.8861

Site located far from

proposed scenario -0.0251 0.0775 0.7465 -0.0199 0.0741 0.7884

RESPONDENT’S CHARACTERISTICS

Number of adults in

group 0.0271 0.0215 0.2062 0.0284 0.0211 0.1790
Number of children in
group -0.0745%  0.0366 0.0421 -0.0703*+  0.0368 0.0562
Perceived travel costs 0.1199 0.0864 0.1653 0.0958 0.0836 0.2517
In favour of scenario 1 -0.1211 0.0766 0.1138 -0.1314*%F  0.0738 0.0750
Familiar with Dutch
natute policy 0.0502 0.0877 0.5669 0.0492 0.0851 0.5629
Year of birth 0.0029 0.0027 0.2805 0.0024 0.0026 0.3445
Average income 0.0000 0.0000 0.2704 0.0001 0.0000 0.2376
Living with a partner -0.0325 0.1063 0.7600 -0.0044 0.1039 0.9661

Overdispersion parameter o 0.0395 0.0716

Chi squared 10.530 7.0933

Significance level 0.0012 0.0077

R, 0.2661 0.3034

R24 0.2414 0.2788

N 216 216

Notes: Calculations are performed using count data models in LIMDEP®.
** Significant at 10%.

Table B shows the sample mean values for all the explanatory variables that we used for

estimating the recreation demand curve.
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Table B Sample means of explanatory variables for both calculation options

Fuel Full Sunny Week-end  Far Number Number of Perceived  Scenario 1
costs costs weather away of adults children costs
€21.2 €554  0.2778 0.6389 0.4028 2.6528 0.8241 0.7731 0.4676

Dutch Year of Average  With
policy birth income  pattner

0.7546 1957.1  2.495 0.7083

If we multiply each regression coefficient with p-values lower than 10% — see Table A — by the
mean value of the variable, sum these products, and add them to the value of the constant term,

then we can express the two demand curves (in their reduced form) for yearly visits as

log N'= -0.0123% P, ..., +0x0.2778+0x0.6389+ 0x 0.4028

+0x2.6528—0.0745x0.8241+ 0% 0.7731+ 0x 0.4676 (A1)
+0x0.7546+0x1957.1+0x 2.495+ 0x 0.7083

and

log N'= —0.0058x Py, o +0%0.2778+0x0.6389+ 0 0.4028
+0x 2.6528—0.0703x 0.8241+ 0x 0.7731—0.1314x 0.4676 (A2)
+0x0.7546+0x1957.1+ 0 x 2.495+ 0 x 0.7083,

In these two equations, N denotes the yearly number of trips and P the travel costs. From

equation (A.1) we derive the fuel-cost inverse demand function to be

P =-4.9915-81.301x logN . (A.3)

fuel—cost
Likewise, the full-cost inverse demand function is derived from equation (A.2) and is given by

P =-20.5822-172.414xlogN . (A4

full—cost
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Appendix d: Lognormal mean and median WTP estimates

Table A Both scenarios, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 2.8718 0.1089
Scale 2.1058 0.1339
Likelihood -616.608
Point Estimate 90% Confidence interval estimate
Mean €162.2 €80.4—-€376.3
Median €17.7 €143 -€219
Table B Both scenarios, Internet questionnaires
Parameters Estimate Standard Error
Location 2.5954 0.1651
Scale 2.1312 0.2074
Likelihood -274.919
Point Estimate 90% Confidence interval estimate
Mean €129.9 €457 -€515.3
Median €134 €9.7-€185
Table C Both scenarios, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.0991 0.1443
Scale 2.0568 0.1725
Likelihood -338.998
Point Estimate 90% Confidence interval estimate
Mean €183.9 € 76.6 —€555.9
Median €222 €16.7-€29.4
Table D Scenario 1, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 2.8150 0.1405
Scale 1.9249 0.1692
Likelihood -305.878
Point Estimate 90% Confidence interval estimate
Mean €1006.4 €47.1 -€300.4
Median €16.7 €12.7-€220
Table E Scenario 1, Internet questionnaires
Parameters Estimate Standard Error
Location 2.5152 0.1997
Scale 1.8009 0.2436
Likelihood -132.741
Point Estimate 90% Confidence interval estimate
Mean € 62.6 €21.7-€287.8
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Median €124 €84—-€183
Table F Scenario 1, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.0866 0.1956
Scale 1.9780 0.2281
Likelihood -170.782
Point Estimate 90% Confidence interval estimate
Mean €154.9 €51.8—-€6954
Median €219 €149 —€32.1
Table G Scenario 2, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 2.9427 0.1685
Scale 2.2944 0.2115
Likelihood -309.576
Point Estimate 90% Confidence interval estimate
Mean € 263.7 €853 —-€1153.8
Median €19.0 €13.6 —€264
Table H Scenario 2, Internet questionnaires
Parameters Estimate Standard Error
Location 2.7244 0.2679
Scale 2.4560 0.3448
Likelihood -140.543
Point Estimate 90% Confidence interval estimate
Mean €311.2 € 51.4 — € 4810.5
Median €152 €9.0-€258
Table I Scenario 2, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.1130 0.2135
Scale 2.1429 0.2618
Likelihood -168.101
Point Estimate 90% Confidence interval estimate
Mean €223.4 € 61.4—-€1390.5
Median €225 €14.8 —€34.2
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Appendix e: Weibull mean and median WTP estimates

Table A Both scenarios, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 3.6095 0.0986
Scale 1.7562 0.1149
Likelihood -606.414
Point Estimate 90% Confidence interval estimate
Mean € 59.7 €41.8-€89.3
Median €194 €17.3-€21.6
Table B Both scenarios, Internet questionnaires
Parameters Estimate Standard Error
Location 3.3571 0.1478
Scale 1.8215 0.1822
Likelihood -270.240
Point Estimate 90% Confidence interval estimate
Mean €49.0 €28.1-€945
Median €14.7 €124 -€17.0
Table C Both scenarios, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.8041 0.1306
Scale 1.6732 0.1449
Likelihood -333.322
Point Estimate 90% Confidence interval estimate
Mean €67.9 €435-€114.1
Median €243 €20.7-€28.0
Table D Scenario 1, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 3.5020 0.1262
Scale 1.6200 0.1465
Likelihood -300.163
Point Estimate 90% Confidence interval estimate
Mean € 48.2 €31.3-€80.0
Median €183 €15.8—-€20.9
Table E Scenario 1, Internet questionnaires
Parameters Estimate Standard Error
Location 3.1767 0.1777
Scale 1.5801 0.2211
Likelihood -130.563
Point Estimate 90% Confidence interval estimate
Mean €33.8 €18.6—€73.1
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Median €134 €109 —-€159
Table F Scenario 1, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.7623 0.1729
Scale 1.5828 0.1888
Likelihood -166.839
Point Estimate 90% Confidence interval estimate
Mean € 60.8 €34.8-€120.8
Median €24.1 €19.4—-€29.0
Table G Scenario 2, and both face-to-face and Internet questionnaires
Parameters Estimate Standard Error
Location 3.7295 0.1536
Scale 1.8916 0.1795
Likelihood -304.949
Point Estimate 90% Confidence interval estimate
Mean €75.6 €431 -€147.7
Median € 20.8 €173 -€244
Table H Scenario 2, Internet questionnaires
Parameters Estimate Standard Error
Location 3.5694 0.2403
Scale 2.0293 0.2928
Likelihood -137.970
Point Estimate 90% Confidence interval estimate
Mean €729 € 30.1 — € 235.0
Median €169 €127 -€21.2
Table I Scenario 2, face-to-face questionnaires
Parameters Estimate Standard Error
Location 3.8499 0.1977
Scale 1.7700 0.2228
Likelihood -166.239
Point Estimate 90% Confidence interval estimate
Mean €76.8 €39.2-€179.3
Median € 24.6 €19.2-€30.2

57



IEM
ETA

ETA
ETA
CCMP

PRA
PRA

PRA
PRA

PRA
CCMP

NRM

SIEV

NRM
NRM
NRM

NRM

NRM
NRM

NRM

NRM
CSRM

NRM

NRM

CCMP

CCMP
CTN

KTHC
KTHC

1.2004
2.2004
3.2004

4.2004
5.2004
6.2004
7.2004

8.2004
9.2004
10.2004

11.2004

12.2004
13.2004
14.2004

15.2004

16.2004
17.2004

18.2004

19.2004

20.2004
21.2004
22.2004

23.2004

24.2004
25.2004

26.2004

27.2004
28.2004

29.2004

30.2004

31.2004

32.2004
33.2004
34.2004
35.2004

NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI
Fondazione Eni Enrico Mattei Working Paper Series

Our Notedi Lavoro are available on the Internet at the following addr esses:
http://www.feem.it/Feem/Pub/Publications/WPapers/defaul t.html
http://www.ssrn.com/link/feem.html
http//www.repec.org

NOTE DI LAVORO PUBLISHED IN 2004

Anil MARKANDYA, Suzette PEDROSO and Alexander GOLUB: Empirical Analysis of National Income and
So2 Emissionsin Selected European Countries

Masahisa FUJITA and Shlomo WEBER: Strategic Immigration Policies and Welfare in Heterogeneous Countries
Adolfo DI CARLUCCIO, Giovanni FERRI, Cecilia FRALE and Ottavio RICCHI: Do Privatizations Boost
Household Shareholding? Evidence from Italy

Victor GINSBURGH and Shlomo WEBER: Languages Disenfranchisement in the European Union

Romano PIRAS: Growth, Congestion of Public Goods, and Second-Best Optimal Policy

Herman R.J. VOLLEBERGH.: Lessons from the Polder: Is Dutch CO2-Taxation Optimal

Sandro BRUSCO, Giuseppe LOPOMO and S. VISWANATHAN (Ixv): Merger Mechanisms

Wolfgang AUSSENEGG, Pegaret PICHLER and Alex STOMPER (Ixv): 1PO Pricing with Bookbuilding, and a
When-Issued Market

Pegaret PICHLER and Alex STOMPER (Ixv): Primary Market Design: Direct Mechanisms and Markets

Florian ENGLMAIER, Pablo GUILLEN, Loreto LLORENTE, Sander ONDERSTAL and Rupert SAUSGRUBER
(Ixv): The Chopstick Auction: A Study of the Exposure Problem in Multi-Unit Auctions

Bjarne BRENDSTRUP and Harry J. PAARSCH (Ixv): Nonparametric Identification and Estimation of Multi-
Unit, Sequential, Oral, Ascending-Price Auctions With Asymmetric Bidders

Ohad KADAN (Ixv): Equilibrium in the Two Player, k-Double Auction with Affiliated Private Values

Maarten C.W. JANSSEN (Ixv): Auctions as Coordination Devices

Gadi FIBICH, Arieh GAVIOUS and Aner SELA (Ixv): All-Pay Auctions with Weakly Risk-Averse Buyers

Orly SADE, Charles SCHNITZLEIN and Jaime F. ZENDER (Ixv): Competition and Cooperation in Divisible
Good Auctions: An Experimental Examination

Marta STRYSZOWSKA (Ixv): Late and Multiple Bidding in Competing Second Price Internet Auctions

Slim Ben YOUSSEF: R&D in Cleaner Technology and International Trade

Angelo ANTOCI, Simone BORGHESI and Paolo RUSSU (Ixvi): Biodiversity and Economic Growth:
Stabilization Versus Preservation of the Ecological Dynamics

Anna ALBERINI, Paolo ROSATO, Alberto LONGO and Valentina ZANATTA: Information and Willingness to
Pay in a Contingent Valuation Study: The Value of S. Erasmo in the Lagoon of Venice

Guido CANDELA and Roberto CELLINI (Ixvii):_lnvestment in Tourism Market: A Dynamic Model of
Differentiated Oligopoly

Jacqueline M. HAMILTON (Ixvii): Climate and the Destination Choice of German Tourists

Javier Rey-MAQUIEIRA PALMER, Javier LOZANO IBANEZ and Carlos Mario GOMEZ GOMEZ (Ixvii):
Land, Environmental Externalities and Tourism Devel opment

Pius ODUNGA and Henk FOLMER (Ixvii): Profiling Tourists for Balanced Utilization of Tourism-Based
Resourcesin Kenya

Jean-Jacques NOWAK, Mondher SAHLI and Pasquale M. SGRO (Ixvii):Tourism, Trade and Domestic Welfare
Riaz SHAREEF (Ixvii): Country Risk Ratings of Small Island Tourism Economies

Juan Luis EUGENIO-MARTIN, Noelia MARTIN MORALES and Riccardo SCARPA (Ixvii): Tourism and
Economic Growth in Latin American Countries. A Panel Data Approach

Raill Herndndez MARTIN (Ixvii): Impact of Tourism Consumption on GDP. The Role of Imports

Nicoletta FERRO: Cross-Country Ethical Dilemmas in Business: A Descriptive Framework

Marian WEBER (Ixvi): Assessing the Effectiveness of Tradable Landuse Rights for Biodiversity Conservation:
an Application to Canada's Boreal Mixedwood Forest

Trond BJORNDAL, Phoebe KOUNDOURI and Sean PASCOE (Ixvi): Output Substitution in Multi-Species
Trawl Fisheries: Implications for Quota Setting

Marzio GALEOTTI, Alessandra GORIA, Paolo MOMBRINI and Evi SPANTIDAKI: Weather Impacts on
Natural, Social and Economic Systems (WISE) Part |: Sectoral Analysis of Climate Impactsin Italy

Marzio GALEOTTI, Alessandra GORIA ,Paolo MOMBRINI and Evi SPANTIDAKI: \Weather Impacts on
Natural, Social and Economic Systems (WISE) Part |1: Individual Perception of Climate Extremesin ltaly
Wilson PEREZ: Divide and Conquer: Noisy Communication in Networks, Power, and Wealth Distribution
Gianmarco I.P. OTTAVIANO and Giovanni PERI (Ixviii): The Economic Value of Cultural Diversity: Evidence
from US Cities

Linda CHAIB (Ixviii): Immigration and Local Urban Participatory Democracy: A Boston-Paris Comparison




KTHC

KTHC

KTHC
ETA

CCMP
KTHC
CTN
CTN

NRM

NRM
NRM
NRM

CCMP
GG
CTN

SIEV

SIEV

NRM

NRM

NRM
CCMP

CCMP

NRM

NRM

CCMP
NRM
NRM

NRM

NRM
ETA
GG

GG
NRM

CTN

IEM

IEM

SIEV

36.2004

37.2004

38.2004
39.2004
40.2004

41.2004
42.2004
43.2004
44.2004

45.2004

46.2004
47.2004
48.2004

49.2004
50.2004
51.2004

52.2004

53.2004

54.2004

55.2004

56.2004
57.2004

58.2004

59.2004

60.2004

61.2004
62.2004
63.2004

64.2004

65.2004
66.2004
67.2004

68.2004
69.2004

70.2004

71.2004

72.2004

73.2004

Franca ECKERT COEN and Claudio ROSSI (Ixviii): Foreigners, Immigrants, Host Cities: The Palicies of
Multi-Ethnicity in Rome. Reading Governance in a Local Context

Kristine CRANE (Ixviii):_Governing Migration: Immigrant Groups' Strategies in Three Italian Cities — Rome,
Naples and Bari

Kiflemariam HAMDE (Ixviii): Mind in Africa, Body in Europe: The Struggle for Maintaining and Transforming
Cultural Identity - A Note from the Experience of Eritrean Immigrants in Stockholm

Alberto CAVALIERE: Price Competition with Information Disparitiesin a Vertically Differentiated Duopoly
Andrea BIGANO and Stef PROOST: The Opening of the European Electricity Market and Environmental
Policy: Does the Degree of Competition Matter?

Micheal FINUS (Ixix): International Cooperation to Resolve International Pollution Problems

Francesco CRESPI: Notes on the Determinants of Innovation: A Multi-Perspective Analysis

Sergio CURRARINI and Marco MARINI: Coalition Formation in Games without Synergies

Marc ESCRIHUELA-VILLAR: Cartel Sustainability and Cartel Stability

Sebastian BERVOETS and Nicolas GRAVEL (Ixvi): Appraising Diversity with an Ordinal Notion of Similarity:
An Axiomatic Approach

Signe ANTHON and Bo JELLESMARK THORSEN (Ixvi): Optimal Afforestation Contracts with Asymmetric
Information on Private Environmental Benefits

John MBURU (Ixvi): Wildlife Conservation and Management in Kenya: Towards a Co-management Approach
Ekin BIROL, Agnes GYOVAI and Melinda SMALE (Ixvi): Using a Choice Experiment to Value Agricultural
Biodiversity on Hungarian Small Farms: Agri-Environmental Policiesin a Transition al Economy

Gernot KLEPPER and Sonja PETERSON: The EU Emissions Trading Scheme. Allowance Prices, Trade Flows,
Competitiveness Effects

Scott BARRETT and Michael HOEL. Optimal Disease Eradication

Dinko DIMITROV, Peter BORM, Ruud HENDRICKX and Shao CHIN SUNG: Simple Priorities and Core
Stability in Hedonic Games

Francesco RICCI: Channels of Transmission of Environmental Policy to Economic Growth: A Survey of the
Theory

Anna ALBERINI, Maureen CROPPER, Alan KRUPNICK and Nathalie B. SIMON: Willingness to Pay for
Mortality Risk Reductions: Does L atency Matter?

Ingo BRAUER and Rainer MARGGRAF (Ixvi): Valuation of Ecosystem Services Provided by Biodiversity
Conservation: An Integrated Hydrological and Economic Model to Value the Enhanced Nitrogen Retention in
Renaturated Streams

Timo GOESCHL and Tun LIN (Ixvi): Biodiversity Conservation on Private Lands: Information Problems and
Regulatory Choices

Tom DEDEURWAERDERE (Ixvi): Bioprospection: From the Economics of Contracts to Reflexive Governance
Katrin REHDANZ and David MADDISON: The Amenity Vaue of Climate to German Households

Koen SMEKENS and Bob VAN DER ZWAAN: Environmental Externalities of Geological Carbon Seguestration
Effects on Energy Scenarios

Valentina BOSETTI, Mariaester CASSINELLI and Alessandro LANZA (Ixvii): Using Data Envelopment
Analysis to Evaluate Environmentally Conscious Tourism Management

Timo GOESCHL and Danilo CAMARGO IGLIORI (Ixvi):Property Rights Conservation and Development: An
Analysis of Extractive Reservesin the Brazilian Amazon

Barbara BUCHNER and Carlo CARRARO: Economic and Environmental Effectiveness of a
Technology-based Climate Protocol

Elissaios PAPYRAKIS and Reyer GERLAGH: Resource-Abundance and Economic Growth in the U.S.

Gyorgyi BELA, Gyérgy PATAKI, Melinda SMALE and Mariann HAJDU (Ixvi): Conserving Crop Genetic
Resources on Smallholder Farms in Hungary: Institutional Analysis

E.CM. RUIJGROK and E.E.M. NILLESEN (Ixvi): The Socio-Economic Vaue of Natural Riverbanks in the
Netherlands

E.C.M. RUIJGROK (Ixvi): Reducing Acidification: The Benefits of Increased Nature Quality. Investigating the
Possibilities of the Contingent Vauation Method

Giannis VARDAS and Anastasios XEPAPADEAS: Uncertainty Aversion, Robust Control and Asset Holdings
Anastasios XEPAPADEAS and Constadina PASSA: Participation in and Compliance with Public Voluntary
Environmental Programs: An Evolutionary Approach

Michael FINUS: Modesty Pays. Sometimes!

Trond BJORNDAL and Ana BRASAO: The Northern Atlantic Bluefin Tuna Fisheries: Management and Policy
Implications

Alejandro CAPARROS, Abdelhakim HAMMOUDI and Tarik TAZDAIT: On Codlition Formation with
Heterogeneous Agents

Massimo GIOVANNINI, Margherita GRASSO, Alessandro LANZA and Matteo MANERA: Conditional
Correlations in the Returns on Oil Companies Stock Prices and Their Determinants

Alessandro LANZA, Matteo MANERA and Michael MCALEER: Modelling Dynamic Conditional Correlations
in WTI Qil Forward and Futures Returns

Margarita GENIUS and Elisabetta STRAZZERA: The Copula Approach to Sample Selection Modelling:

An Application to the Recreational Value of Forests




CCMP

ETA

CTN

CTN
CTN
CTN

CTN
CTN

CTN
CTN
CTN
CTN
IEM

KTHC
CCMP

IEM
GG

KTHC
KTHC
CCMP
CCMP

CCMP

CTN

CTN

GG

SIEV

SIEV
NRM
CCMP

PRA
PRA

SIEV

CTN
NRM
SIEV
KTHC
SIEV

IEM
IEM

74.2004

75.2004

76.2004

77.2004
78.2004
79.2004

80.2004
81.2004

82.2004
83.2004
84.2004
85.2004
86.2004

87.2004
88.2004

89.2004

90.2004
91.2004
92.2004

93.2004
94.2004
95.2004

96.2004

97.2004

98.2004

99.2004

100.2004

101.2004
102.2004
103.2004

104.2004

105.2004
106.2004
107.2004

108.2004

109.2004
110.2004
111.2004
112.2004
113.2004

114.2004
115.2004

Rob DELLINK and Ekko van IERLAND: Pollution Abatement in the Netherlands: A Dynamic Applied Genera
Equilibrium Assessment

Rosella LEVAGGI and Michele MORETTO: |nvestment in Hospital Care Technology under Different
Purchasing Rules: A Real Option Approach

Salvador BARBERA and Matthew O. JACKSON (Ixx): On the Weights of Nations: Assigning Voting Weightsin
a Heterogeneous Union

Alex ARENAS, Antonio CABRALES, Albert DIAZ-GUILERA, Roger GUIMERA and Fernando VEGA-
REDONDO (Ixx): Optimal Information Transmission in Organizations. Search and Congestion

Francis BLOCH and Armando GOMES (I1xx): Contracting with Externalities and Outside Options

Rabah AMIR, Effrosyni DIAMANTOUDI and Licun XUE (IxX): Merger Performance under Uncertain Efficiency
Gains

Francis BLOCH and Matthew O. JACKSON (I1xx): The Formation of Networks with Transfers among Players
Daniel DIERMEIER, Hiilya ERASLAN and Antonio MERLO (Ixx): Bicameralism and Government Formation
Rod GARRATT, James E. PARCO, Cheng-ZHONG QIN and Amnon RAPOPORT (I1xx): Potential Maximization
and Coalition Government Formation

Kfir ELIAZ, Debraj RAY and Ronny RAZIN (IxX): Group Decision-Making in the Shadow of Disagreement
Sanjeev GOYAL, Marco van der LELJ and José Luis MORAGA-GONZALEZ (Ixx): Economics. An Emerging
Small World?

Edward CARTWRIGHT (Ixx): Learning to Play Approximate Nash Equilibriain Games with Many Players

Finn R. FORSUND and Michael HOEL: Properties of a Non-Competitive Electricity Market Dominated by
Hydroel ectric Power

Elissaios PAPYRAKIS and Reyer GERLAGH: Natural Resources, Investment and Long-Term Income

Marzio GALEOTTI and Claudia KEMFERT: Interactions between Climate and Trade Policies. A Survey

A. MARKANDYA, S. PEDROSO and D. STREIMIKIENE: Energy Efficiency in Transition Economies:. Is There
Convergence Towards the EU Average?

Rolf GOLOMBEK and Michael HOEL : Climate Agreements and Technology Policy

Sergei IZMALKOV (Ixv): Multi-Unit Open Ascending Price Efficient Auction

Gianmarco I.P. OTTAVIANO and Giovanni PERI: Cities and Cultures

Massimo DEL GATTO:. Aqgglomeration, Integration, and Territorial Authority Scale in a System of Trading
Cities. Centralisation versus devolution

Pierre-André JOUVET, Philippe MICHEL and Gilles ROTILLON: Equilibrium with a Market of Permits

Bob van der ZWAAN and Reyer GERLAGH: Climate Uncertainty and the Necessity to Transform Global
Energy Supply

Francesco BOSELLO, Marco LAZZARIN, Roberto ROSON and Richard S.J. TOL: Economy-Wide Estimates of
the Implications of Climate Change: Sea L evel Rise

Gustavo BERGANTINOS and Juan J. VIDAL-PUGA: Defining Rules in Cost Spanning Tree Problems Through
the Canonica Form

Siddhartha BANDYOPADHYAY and Mandar OAK: Party Formation and Coalitional Bargaining in a Model of
Proportional Representation

Hans-Peter WEIKARD, Michael FINUS and Juan-Carlos ALTAMIRANO-CABRERA: The Impact of Surplus
Sharing on the Stability of International Climate Agreements

Chiara M. TRAVISI and Peter NIJKAMP: Willingness to Pay for Agricultural Environmental Safety: Evidence
from a Survey of Milan, Italy, Residents

Chiara M. TRAVISI, Raymond J. G. M. FLORAX and Peter NIJKAMP: A MetarAnalysis of the Willingness to
Pay for Reductions in Pesticide Risk Exposure

Valentina BOSETTI and David TOMBERLIN: Real Options Analysis of Fishing Fleet Dynamics. A Test
Alessandra GORIA e Gretel GAMBARELLI: Economic Evaluation of Climate Change Impacts and Adaptability
in Italy

Massimo FLORIO and Mara GRASSENI. The Missing Shock: The Macroeconomic Impact of British
Privatisation

John BENNETT, Saul ESTRIN, James MAW and Giovanni URGA' Privatisation Methods and Economic Growth
in Transition Economies

Kira BORNER: The Political Economy of Privatization: Why Do Governments Want Reforms?

Pehr-Johan NORBACK and Lars PERSSON: Privatization and Restructuring in Concentrated Markets

Angela GRANZOTTO, Fabio PRANOVI, Simone LIBRALATO, Patrizia TORRICELLI and Danilo

MAINARDI. Comparison between Artisanal Fishery and Manila Clam Harvesting in the Venice Lagoon by
Using Ecosystem Indicators: An Ecological Economics Perspective

Somdeb LAHIRI. The Cooperative Theory of Two Sided Matching Problems. A Re-examination of Some
Results

Giuseppe DI VITA: Natural Resources Dynamics: Another L ook

Anna ALBERINI, Alistair HUNT and Anil MARKANDYA: Willingness to Pay to Reduce Mortality Risks:
Evidence from a Three-Country Contingent Valuation Study

Valeria PAPPONETTI and Dino PINELLI: Scientific Advice to Public Policy-Making

Paulo A.L.D. NUNES and Laura ONOFRI. The Economics of Warm Glow: A Note on Consumer’s Behavior
and Public Palicy Implications

Patrick CAYRADE: Investments in Gas Pipelines and Liquefied Natural Gas Infrastructure What is the Impact
on the Security of Supply?

Valeria COSTANTINI and Francesco GRACCEVA: Qil Security. Short- and Long-Term Policies




IEM
IEM
IEM

IEM
IEM

KTHC

NRM

NRM

ETA

NRM

PRA

CCMP

CCMP

NRM
PRA

SIEV

SIEV

IEM
ETA
SIEV

CCMP

ETA

CCMP
CCMP

NRM
PRA

CCMP

CCMP

ETA

CTN
CCMP

116.2004
117.2004
118.2004

119.2004
120.2004

121.2004

122.2004

123.2004

124.2004

125.2004

126.2004

127.2004

128.2004

129.2004
130.2004

131.2004

132.2004

133.2004
134.2004
135.2004

136.2004

137.2004

138.2004
139.2004

140.2004
141.2004

142.2004
143.2004
144.2004

145.2004

146.2004

147.2004
148.2004
149.2004

150.2004

151.2004

152.2004

153.2004

154.2004

155.2004
156.2004

Valeria COSTANTINI and Francesco GRACCEVA: Social Costs of Energy Disruptions

Christian EGENHOFER, Kyriakos GIALOGLOU, Giacomo LUCIANI, Maroeska BOOTS, Martin SCHEEPERS,
Valeria COSTANTINI, Francesco GRACCEVA, Anil MARKANDYA and Giorgio VICINI: Market-Based Options
for Security of Energy Supply

David FISK: Transport Energy Security. The Unseen Risk?

Giacomo LUCIANI. Security of Supply for Natural Gas Markets. What isit and What isit not?

L.J. de VRIES and R.A. HAKVOORT: The Question of Generation Adequacy in Liberalised Electricity Markets
Alberto PETRUCCI. Asset Accumulation, Fertility Choice and Nondegenerate Dynamics in a Small Open
Economy

Carlo GIUPPONI, Jaroslaw MYSIAK and Anita FASSIO: An Integrated Assessment Framework for Water
Resources Management: A DSS Tool and a Pilot Study Application

Margaretha BREIL, Anita FASSIO, Carlo GIUPPONI and Paolo ROSATO: Evauation of Urban Improvement
on the Islands of the Venice Lagoon: A Spatially-Distributed Hedonic-Hierarchical Approach

Paul MENSINK: |nstant Efficient Pollution Abatement Under Non-Linear Taxation and Asymmetric
Information: The Differential Tax Revisited

Mauro FABIANO, Gabriella CAMARSA, Rosanna DURSI, Roberta IVALDI, Valentina MARIN and Francesca
PALMISANT: |ntegrated Environmental Study for Beach Management:A Methodological Approach

Irena GROSFELD and Iraj HASHI. The Emergence of Large Shareholders in Mass Privatized Firms: Evidence
from Poland and the Czech Republic

Maria BERRITTELLA, Andrea BIGANO, Roberto ROSON and Richard S.J. TOL: A General Equilibrium
Analysis of Climate Change Impacts on Tourism

Reyer GERLAGH: A Climate-Change Palicy Induced Shift from Innovations in Energy Production to Energy
Savings

Elissaios PAPYRAKIS and Reyer GERLAGH: Natural Resources, Innovation, and Growth

Bernardo BORTOLOTTI and Mara FACCIO: Reluctant Privatization

Riccardo SCARPA and Mara THIENE: Destination Choice Models for Rock Climbing in the Northeast Alps. A
Latent-Class Approach Based on Intensity of Participation

Riccardo SCARPA Kenneth G. WILLIS and Melinda ACUTT: Comparing Individual-Specific Benefit Estimates
for Public Goods: Finite Versus Continuous Mixing in Logit Models

Santiago J. RUBIO: On Capturing Oil Rents with a National Excise Tax Revisited

Ascension ANDINA DIAZ: Political Competition when Media Create Candidates Charisma

Anna ALBERINI: Robustness of VSL Values from Contingent Valuation Surveys

Gernot KLEPPER and Sonja PETERSON: Marginal Abatement Cost Curves in General Equilibrium: The
Influence of World Energy Prices

Herbert DAWID, Christophe DEISSENBERG and Pavel SEVCIK: Cheap Talk, Gullibility, and Welfare in an
Environmental Taxation Game

ZhongXiang ZHANG: The World Bank' s Prototype Carbon Fund and China

Reyer GERLAGH and Marjan W. HOFKES: Time Profile of Climate Change Stabilization Policy

Chiara D’ALPAOS and Michele MORETTO: The Vaue of Flexibility in the Italian Water Service Sector: A
Real Option Analysis

Patrick BAJARI, Stephanie HOUGHTON and Steven TADELIS (Ixxi):_Bidding for Incompete Contracts

Susan ATHEY, Jonathan LEVIN and Enrigue SEIRA (Ixxi):_Comparing Open and Sealed Bid Auctions: Theory
and Evidence from Timber Auctions

David GOLDREICH (Ixxi): Behavioral Biases of Dealersin U.S. Treasury Auctions

Roberto BURGUET (Ixxi):_Optimal Procurement Auction for a Buyer with Downward Sloping Demand: More
Simple Economics

Ali HORTACSU and Samita SAREEN (Ixxi): Order Flow and the Formation of Dealer Bids. An Analysis of
Information and Strategic Behavior in the Government of Canada Securities Auctions

Victor GINSBURGH, Patrick LEGROS and Nicolas SAHUGUET (Ixxi):_ How to Win Twice at an Auction. On
the Incidence of Commissionsin Auction Markets

Claudio MEZZETTI, Aleksandar PEKEC and Ilia TSETLIN (Ixxi): Sequential vs. Single-Round Uniform-Price
Auctions

John ASKER and Estelle CANTILLON (Ixxi): Equilibrium of Scoring Auctions

Philip A. HAILE, Han HONG and Matthew SHUM (Ixxi): Nonparametric Tests for Common Valuesin First-
Price Sealed-Bid Auctions

Frangois DEGEORGE, Frangois DERRIEN and Kent L. WOMACK (Ixxi): Quid Pro Quo in IPOs: Why
Bookbuilding is Dominating Auctions

Barbara BUCHNER and Silvia DALL’OLIO: Russia: The Long Road to Ratification. Internal Institution and
Pressure Groups in the Kyoto Protocol’ s Adoption Process

Carlo CARRARO and Marzio GALEOTTI. Does Endogenous Technical Change Make a Difference in Climate
Policy Analysis? A Robustness Exercise with the FEEM-RICE Model

Alejandro M. MANELLI and Daniel R. VINCENT (Ixxi): Multidimensional Mechanism Design: Revenue
Maximization and the Multiple-Good Monopoly

Nicola ACOCELLA, Giovanni Di BARTOLOMEO and Wilfried PAUWELS: |s there any Scope for Corporatism
in Stabilization Policies?

Johan EYCKMANS and Michael FINUS: An Almost Ideal Sharing Scheme for Codlition Games with
Externalities

Cesare DOSI and Michele MORETTO: Environmental Innovation, War of Attrition and Investment Grants




CCMP
ETA
ETA
KTHC
IEM

CCMP
CCMP

CCMP

CCMP
ETA
CCMP

IEM

ETA

CCMP
CTN
NRM

KTHC
KTHC

PRCG

CSRM

KTHC

KTHC
KTHC
KTHC
PRCG

CCMP

IEM

CTN
IEM
CTN

SIEV

NRM

CCMP
NRM

CCMP
NRM
NRM
CCMP
CTN
CTN
CTN

157.2004
158.2004
159.2004
160.2004
161.2004

1.2005
2.2005

3.2005

4.2005
5.2005
6.2005

7.2005

8.2005

9.2005
10.2005
11.2005

12.2005
13.2005

14.2005

15.2005

16.2005

17.2005
18.2005
19.2005
20.2005

21.2005

22.2005

23.2005
24.2005
25.2005

26.2005

27.2005

28.2005
29.2005

30.2005
31.2005
32.2005
33.2005
34.2005
35.2005
36.2005

Valentina BOSETTI, Marzio GALEOTTI and Alessandro LANZA: How Consistent are Alternative Short-Term
Climate Policies with Long-Term Goals?

Y. Hossein FARZIN and Ken-Ichi AKAO: Non-pecuniary Value of Employment and Individual Labor Supply
William BROCK and Anastasios XEPAPADEAS: Spatial Analysis. Development of Descriptive and Normative
Methods with Applications to Economic-Ecological Modelling

Alberto PETRUCCI: On the Incidence of a Tax on PureRent with Infinite Horizons

Xavier LABANDEIRA, José M. LABEAGA and Miguel RODRIGUEZ: Microsimulating the Effects of Household
Energy Price Changesin Spain

NOTE DI LAVORO PUBLISHED IN 2005

Stéphane HALLEGATTE: Accounting for Extreme Events in the Economic Assessment of Climate Change
Qiang WU and Paulo Augusto NUNES: Application of Technological Control Measures on Vehicle Pollution: A
Cost-Benefit Analysisin China

Andrea BIGANO, Jacqueline M. HAMILTON, Maren LAU, Richard S.J. TOL and Yuan ZHOU: A Global
Database of Domestic and International Tourist Numbers at National and Subnational Level

Andrea BIGANO, Jacqueline M. HAMILTON and Richard S.J. TOL: The Impact of Climate on Holiday
Destination Choice

Hubert KEMPF': |s Inequality Harmful for the Environment in a Growing Economy?

Valentina BOSETTI, Carlo CARRARO and Marzio GALEOTTI: The Dynamics of Carbon and Energy Intensity
in aModel of Endogenous Technical Change

David CALEF and Robert GOBLE: The Allure of Technology: How France and California Promoted Electric
Vehiclesto Reduce Urban Air Pollution

Lorenzo PELLEGRINI and Reyer GERLAGH: An Empirical Contribution to the Debate on Corruption
Democracy and Environmental Policy

Angelo ANTOCT. Environmental Resources Depletion and Interplay Between Negative and Positive Externalities
in a Growth Model

Frédéric DEROIAN: Cost-Reducing Alliances and Local Spillovers

Francesco SINDICO: The GMO Dispute before the WTO: Legal Implications for the Trade and Environment
Debate

Carla MASSIDDA: Estimating the New Keynesian Phillips Curve for Italian Manufacturing Sectors

Michele MORETTO and Gianpaolo ROSSINI: Start-up Entry Strategies. Employer vs. Nonemployer firms

Clara GRAZIANO and Annalisa LUPORINI. Ownership Concentration, Monitoring and Optimal Board
Structure

Parashar KULKARNI. Use of Ecolabels in Promoting Exports from Developing Countries to Developed
Countries. Lessons from the Indian L eatherFootwear Industry

Adriana DI LIBERTO, Roberto MURA and Francesco PIGLIARU: How to Measure the Unobservable: A Panel
Technique for the Analysis of TFP Convergence

Alireza NAGHAVI. Asymmetric Labor Markets, Southern Wages, and the L ocation of Firms

Alireza NAGHAVI. Strategic Intellectual Property Rights Policy and North-South Technology Transfer

Mombert HOPPE: Technology Transfer Through Trade

Roberto ROSON: Platform Competition with Endogenous Multihoming

Barbara BUCHNER and Carlo CARRARO: Regional and Sub-Global Climate Blocs. A Game Theoretic
Perspective on Bottom-up Climate Regimes

Fausto CAVALLARO: An Integrated Multi-Criteria System to Assess Sustainable Energy Options: An
Application of the Promethee Method

Michael FINUS, Pierre v. MOUCHE and Bianca RUNDSHAGEN: Unigueness of Coalitional Equilibria

Wietze LISE: Decomposition of CO2 Emissions over 1980-2003 in Turkey

Somdeb LAHIRI: The Core of Directed Network Problems with Quotas

Susanne MENZEL and Riccardo SCARPA: Protection Motivation Theory and Contingent Valuation: Perceived
Realism, Threat and WTP Estimates for Biodiversity Protection

Massimiliano MAZZANTI and Anna MONTINI. The Determinants of Residential Water Demand Empirical
Evidence for aPanel of Italian Municipalities

Laurent GILOTTE and Michel de LARA: Precautionary Effect and Variations of the Value of Information

Paul SARFO-MENSAH: Exportation of Timber in Ghana: The Menace of |llegal Logging Operations

Andrea BIGANO, Alessandra GORIA, Jacqueline HAMILTON and Richard S.J. TOL: The Effect of Climate
Change and Extreme Weather Events on Tourism

Maria Angeles GARCIA-VALINAS: Decentralization and Environment: An Application to Water Policies

Chiara D.ALPAOS, Cesare DOSI and Michele MORETTO: Concession Length and Investment Timing
Flexibility

Joseph HUBER: Key Environmental |nnovations

Antoni CALVO-ARMENGOL and Rahmi ILKILIC (Ixxii): Pairwise-Stability and Nash Equilibria in Network
Formation

Francesco FERI (Ixxii): Network Formation with Endogenous Decay

Frank H. PAGE, Jr. and Myrna H. WOODERS (Ixxii): Strategic Basins of Attraction, the Farsighted Core, and
Network Formation Games




CTN

CTN

CTN

CTN
CTN

NRM

37.2005

38.2005

39.2005

40.2005
41.2005

42.2005

Alessandra CASELLA and Nobuyuki HANAKI (Ixxii): Information Channelsin Labor Markets. On the
Resilience of Referral Hiring

Matthew O. JACKSON and Alison WATTS (Ixxii): Social Games. Matching and the Play of Finitely Repeated
Games

Anna BOGOMOLNAIA, Michel LE BRETON, Alexei SAVVATEEV and Shlomo WEBER (Ixxii): The Egalitarian
Sharing Rule in Provision of Public Projects

Francesco FERI: Stochastic Stability in Network with Decay

Aart de ZEEUW (Ixxii): Dynamic Effects on the Stability of International Environmental Agreements

C. Martijn van der HEIDE, Jeroen C.J.M. van den BERGH, Ekko C. van IERLAND and Paulo A.L.D. NUNES:
Measuring the Economic Value of Two Habitat Defragmentation Policy Scenarios for the Veluwe, The
Netherlands




(Ixv) This paper was presented at the EuroConference on “Auctions and Market Design: Theory,
Evidence and Applications’ organised by Fondazione Eni Enrico Mattei and sponsored by the EU,
Milan, September 25-27, 2003

(Ixvi) This paper has been presented at the 4th BioEcon Workshop on “Economic Analysis of
Policies for Biodiversity Conservation” organised on behaf of the BIOECON Network by
Fondazione Eni Enrico Mattei, Venice International University (VIU) and University College
London (UCL) , Venice, August 28-29, 2003

(Ixvii) This paper has been presented at the international conference on “Tourism and Sustainable
Economic Development — Macro and Micro Economic Issues’ jointly organised by CRENoS
(Universita di Cagliari e Sassari, Italy) and Fondazione Eni Enrico Mattei, and supported by the
World Bank, Sardinia, September 19-20, 2003

(Ixviii) This paper was presented at the ENGIME Workshop on “Governance and Policies in
Multicultural Cities’, Rome, June 5-6, 2003

(Ixix) This paper was presented at the Fourth EEP Plenary Workshop and EEP Conference “The
Future of Climate Policy”, Cagliari, Italy, 27-28 March 2003

(Ixx) This paper was presented at the 9" Coalition Theory Workshop on "Collective Decisions and
Institutional Design" organised by the Universitat Autonoma de Barcelona and held in Barcelona,
Spain, January 30-31, 2004

(Ixxi) This paper was presented at the EuroConference on “ Auctions and Market Design: Theory,
Evidence and Applications’, organised by Fondazione Eni Enrico Mattei and Consip and sponsored
by the EU, Rome, September 23-25, 2004

(Ixxii) This paper was presented at the 10" Coalition Theory Network Workshop held in Paris, France
on 28-29 January 2005 and organised by EUREQua



2004 SERIES

CCMP Climate Change Modelling and Policy (Editor: Marzio Galeotti )
GG Global Governance (Editor: Carlo Carraro)
SIEV Sustainability Indicators and Environmental Valuation (Editor: Anna Alberini)
NRM Natural Resources Management (Editor: Carlo Giupponi)
KTHC Knowledge, Technology, Human Capital (Editor: Gianmarco Ottaviano)
IEM International Energy Markets (Editor: Anil Markandya)
CSRM Corporate Social Responsibility and Sustainable Management (Editor: Sabina Ratti)
PRA Privatisation, Regulation, Antitrust (Editor: Bernardo Bortolotti)
ETA Economic Theory and Applications (Editor: Carlo Carraro)
CTN Coalition Theory Network
2005 SERIES
CCMP Climate Change Modelling and Policy (Editor: Marzio Galeotti )
SIEV Sustainability Indicators and Environmental Valuation (Editor: Anna Alberini)
NRM Natural Resources Management (Editor: Carlo Giupponi)
KTHC Knowledge, Technology, Human Capital (Editor: Gianmarco Ottaviano)
IEM International Energy Markets (Editor: Anil Markandya)
CSRM Corporate Social Responsibility and Sustainable Management (Editor: Sabina Ratti)
PRCG Privatisation Regulation Corporate Governance (Editor: Bernardo Bortolotti)
ETA Economic Theory and Applications (Editor: Carlo Carraro)
CTN Coalition Theory Network




	NunesHeideMeasuring.pdf
	Total
	Appendix a: Face-to-face questionnaire, translated from Dutc
	Appendix b: Internet questionnaire
	Appendix c: Demand curve for recreation activity at the Velu
	Table A shows the estimation results of the demand curve for
	If we multiply each regression coefficient with p-values low
	Appendix d: Lognormal mean and median WTP estimates
	Appendix e: Weibull mean and median WTP estimates






