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Optimizing Commercial Wetlands in Rural Landscapes

Abstract

Commercial wetlands can contribute to differentigyolobjectives simultaneously.
The aim of this study is to investigate the opinwinthe Dutch population with

respect to commercial wetlands. A combination ohMCahd AHP is used to measure
their WTP for a commercial wetland, and for the asaped commercial wetland
functions. The average WTP is €23.33 per househble® commercial wetland

functions valued the most by the Dutch populatioa water treatment and water
storage. Attitudes and beliefs variables appedbetanuch more influential on the
amount of WTP for commercial wetlands than the sal@mographic variables. To
conclude, the Dutch population is willing to pay fmommercial wetlands in rural
landscapes; a social demand for multifunctional mential wetlands exists.

Key words (6); multifunctional land use, commercial wetland,dacape economics,
Contingent Valuation method (CVM), Analytical Hiechical Process (AHP)

1. Introduction

The RAMSAR conventichon wetlands defines wetlands as areas of marsh, fe
peatland or water, whether natural of artificiadrmppanent or temporary, with water
that is static or flowing, fresh, brackish or saticluding areas of marine water the
depth of which at low tide does not exceed six nsetéd/etland-ecosystems provides
substantial ecosystem services, supporting or giiote human activities or human
properties without being used directly.

Constanza et al. stated that the stock of wetladsmultifunctional resource
with significant economic value. In order to consgewetlands for future generations,
sustainable management of wetlands is importanidi€& addressing the socio-
economic values of wetlands address wetlands d@soaenmental goods (e.g. Brouwer
et al, 1999; Constanza et al., 1997). However, mastiands considered in the
ecological economics literature deal with naturatlands. In this paper, we will look
at another type of wetlands, namely commercial amets. Commercial wetlands are
constructed with a multifunctional aim: the wetlamdnfiguration is based on
optimizing the revenues of the wetland entrepren&be wetlands include several
functions and provide several services includingliguservices such as water
treatment or water storage. Currently, commerciatlamds entrepreneur are not
compensated for the provision of these public seszi Support of the population for
the services will stimulate incentives to arrange nnstitutional arrangements to pay
for the non-market services of the wetland, andifwestigating the potential for
privately owned commercial wetlands in the Nethedta

To assess the efficiency of commercial wetlandgrethare at least two
approaches, a functional and a services approdehfuhctional approach is based on
technical functional measurement. An example is ¢ffectiveness of the water
treatment function for water surface water. Theiserapproach is based on the value
assessment of a wetland for society. Wetland ses\ace defined in the same way as
ecosystem services are defined; as the benefim frse and non-use values of

! The RAMSAR convention is an intergovernmentaltyem Wetlands, signed in Ramsar, Iran, in
1971. (www.ramsar.org).
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wetlands as perceived by humans (Brown et al., R0Aid example of a wetland
service is improved water quality as experiencddegby human. It is possible to
experience a wetland-service without using the ametldirectly, for example option
values associated with future use, existing vafua® the knowledge that wetlands
exist and bequest values for the knowledge thatanes$ will be available for future
populations (Whitten and Bennett, 2005).

In the east of the Netherlands, at the “Het Lankhestate near Haaksbergen,
an commercial commercial wetland pilot has beedizezh for research purposes
(www.waterparkhetlankheet.nl). The size of thislamd is about 3 hectares, and it is
designed to combine at least five functions: (ijewd@reatment of surface water in the
form of a reed filter, (ii) the biomass productimom reed, (iii) water storage in times
of water logging, (iv) the improvement of biodivigysin the surrounding area by
solving the desiccation problems and (v) recreatibhese functions link to the
character of rural landscapes as perceived by pedpkocial cost-benefit analysis
(SCBA) showed that a commercial wetland like “Hetnkheet” estate is socially
beneficial. To determine the benefits of the défer services for this SCBA, the
alternative cost method and a standardized bemafisfer tool were used (Blaeij and
Reinhard, 2008). The alternative cost model, useBlaeij and Reinhard, computed
the replacement cost avoided if an environmentalice is preserved. In the SCBA
for the commercial wetland this method computesctists of alternative measures to
reach the same policy objective. The alternative ceethod and the benefit transfer
tool does not rely on observed of modeled behadidine population. The alternative
cost method has been used as a proxy for the \al¢heoretically it is not a method
for measuring benefits (Brown et al., 2007).

In this paper, we estimate the willingness to paythe commercial wetland
services of the Dutch population. To do this, weubon commercial wetland located
at agricultural land managed by farmers. To makeassible to optimize the
composition of wetland functions, the contributioihthe separate wetland-functions
to the value is assessed. To determine the wiliagnto pay for the concept of
multifunctional commercial wetlands, we use CorgimigValuation (CV). In addition,
we apply the Analytical Hierarchical Process (AH®3thod to derive values for the
five different functions.

The paper is organized as follows. After a literatueview on wetland
valuation studies, the theoretical economic modetcdbing the respondent’s
behavior and the survey instrument is exploredalae described and the results of
the valuation exercise presented, by linking thenemic model, with the empirical
data, making use of the respective economic vanatkercise. Policy implications
and a future research agenda conclude this paper.

2. Commercial wetlands and wetland valuation

Whether a farmer or landowner invests in an ardéfievetland depends on the
revenues of the services delivered by his wetlémthe case of Lankheet, there exists
a market for one service. The reed grown can beekted annually and sold, most
probable as biomass. Reed is considered to be aculagral crop. Due to the
characteristics of reed (it is bulky and it flo#ttsough the oven) is actually not used
yet as source of biomass. A well functioning marfketbiomass-reed does not exists
yet. In the near future, it is not expected thainmss reed will be profitable for
farmers to maintain the commercial wetlands, e¥émei price of biomass rises due to
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the expected increase in oil prices and climatengbgKuhlman et al., 2009). The
remaining four functions can be regarded as norkebanr public services. Payments
for these public services can be an extra souragcofme next to the future income of
reed production. Despite the potential benefits poblic services provided by
commercial wetlands to society, farmers do not matecally receive revenues for
their investments in construction and managemeobwimercial wetlands.

With the different public services, wetlands settreee European directives.
Firstly, it contributes to the Water Framework Riree (WFD) due to the water
purification of reed, Secondly, wetlands entail evastorage capacity in cases of
excessive rain fall or flood risk (Flood Directivéjinally, the purified water can be
used to solve local desiccation problems in Nat2@@0 areas and improve the
biodiversity in those areas. Wetlands also conteibio additional Dutch policy
objectives with respect to preventing water shasdgy storing water. The other way
around; storage of excess water in wetlands cavept floods or water logging. The
aforementioned possibilities of commercial wetlandssolve problems related to
excess water, shortage of water etcetera are @ibable at locations where these
problems exist.

The value of the services provided by commercialamels depends on their
location. The value also depends on the insighthen preferences of the Dutch
population with respect perception of the localyapon with respect to commercial
wetlands and on whether they are willing to suppeamners (landowners) to provide
these wetlands. However, an option to fulfill théfedent directives is widely
implementing (commercial) wetlands . Before comnatrwetlands can be widely
implemented, it is necessary to get more to thisept.

Numerous valuation studies on wetlands have beeforpeed before. For
instance Brouwer et al. (1999), Woodward and W0D@ and Brander et al. (2006)
extensively reviewed the existing literature on lamd valuation. Based on these
analyses, we can conclude that there are at |88siv&étland valuation studies. These
three studies make use of meta-analyses analyzpidstion which wetland-functions
have a significant impact on the social wetlandigal

The study of Brouwer et al. (1999) focused onlyG¥ estimates of wetlands
in temperate climate zones in developed countries i explains the WTP per
household. This study took into account four ddéfar wetland function, namely,
flood control, water generation, water quality dmddiversity. The main function
valued in each study was assigned to one of tlegegfoups. Due to the fact that it
was impossible to identify the benefits from thexdiions separately, the benefits
derived from the functions could not be separat@lgyen into account in their
analyses. The meta-analysis concludes that cantgdtr other parameters, the WTP
is the highest for flood control, followed by watgneration and water quality.

Brander et al. (2006) mention as main charactesisii a wetland the open-
access of nature, and the public good characterisBy use of meta-analysis, the
impact of population and wetland characteristicstlom annual marginal value per
hectare of wetlands is investigated. Brander einglude 215 estimates from 190
studies, from countries all over the world, basedddferent valuation methods in
their meta-analysis. For this paper, we are intedesn the influence of the
availability of different wetland functions on thearginal value of wetlands. The
wetland functions taken into account are flood cantwater supply, water quality,
habitat and nursery, hunting, fishing, materiaklfwood, amenity and biodiversity.
Wetlands providing better water quality and floodnitol generates the highest
marginal value. Wetlands directly used as natueaburces (materials and wood)
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have lower than average values. According to Bramdeal., it is surprisingly that
wetlands with a recreational function have a lomarginal value.

Woodward and Wui (2001) took into account valuatstuidies with different
kind of methods including the contingent valuatioathod. This analysis explains the
annual value per acre. The wetland services seghfar the analysis are flood
control, water quality, water quantity, recreatibfishing, commercial fishing, bird
hunting, bird watching, amenity, habitat and stgmotection. Of the 39 studies taken
into account in this study, almost two-thirds meaduhe value of only one of these
wetland services, while more than 30% measuree thirenore services. The services
with the highest WTP value are bird watching andnewrcial fishing. Amenity
services provided by proximity to the environmeavé the lowest values. As can be
seen in Table 1, the mean wetland value can beuresh#n different units, and can
differ significantly between different studies.

Table 1: Average wetland value in 2006 Euros’

Study Mean Median Measurement unit
value value
Brouwer et al., 1999 SDR 121 SDR 66 per person favetland
function preservation*
Brander et al., 2006 €3211 €172 per hectare per yea
Woodward and Wui, 2001 €72 Not per hectare per year
available

* Value is in 1990 SDRs special drawing rights (Brer et al., 1999)

Brouwer et al. (1999) conclude that the main wetlfunctions contributing to the
social value are flood control and water qualityamler et al. (2006) separates
wetland services, with a comparable conclusion msnBer: flood control and water
quality, together with water generation are the tmwgortant services. Woodward
and Wui (2001) explain the value also on the basssgrvices instead. They conclude
that the services adding the most to the total ametlvalue are bird watching and
commercial fishing.

There is a long list of wetland valuation studiesikable, and the three
literature reviews show numerous similarities abteat values of wetland valuation
based on meta-analysis to explain the determinahtthe value of commercial
wetlands. However, one has to be careful to transdues (Brander et al. 2006,
Rosenberger et Phipps 2001, Smith et Pattanayak, 200odward and Wui 2001).
Although the use of benefit transfer is attractive to its low cost and time savings,
the transfer error could be really high (in Branther average transfer error is 74%).

Most existing CV studies mentioned in the threerditure reviews estimated
the WTP for the conservation of wetlands with natas the main function. In most
cases, these wetlands are managed by the governimehts study, we add to the
available literature by dealing with commercial latls, and more specific with
agricultural wetlands. Agricultural wetlands areivptely owned, artificial and
constructed with a multifunctional aim. The funcigoof a commercial and nature
wetlands can be comparable, but the prioritiesuottions are likely to differ. The

2 Estimates are made comparable with PPP and GD&alsflfrom the World Development Indicators
2008 and with information about the SDR exchangg fram www.imf.org.
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aim of the commercial wetland is to maximize pfdf the wetland owner. This
implies that the main function in a commercial \wetl will be determined by the
services that generates the highest revenues. gaanch identifies the priorities of
commercial wetland services by the population.ddi@on, the willingness to pay for
commercial wetland providing public services israated as well.

This study adds to the current literature by ediimgathe willingness to pay
value for commercial wetland management and thingress to pay for the separate
commercial wetland services. As Woodward and WQD{3 indicate, some wetland
valuation studies measure more than 1 functionseorice. In valuation studies that
explicitly measure more than 1 function or ecosystervices, a description of the
wetland is given in terms of functions or ecosysteffhis makes the respondents
aware of the different functions. The valuation sjiem asks the WTP for the total
package. No estimate of the separate functiondbeagiven based on these question.
So none of the studies included in the meta-armlysiWoodward and Wui include a
water quality or water quantity function did givermnetary estimate of the value for
the different functions (e.g. Dillman et al., 1998hitehead, 1990).

If there is a policy goal to construct a wetlandhathe highest social benefit,
the policy maker have to be able to optimize thdame functions. By conducting a
choice experiment, a researcher is able to iderthi®/ value of separate wetland
functions (e.g. Birol and Cox, 2007; Carlsson et 2003). To carry out a choice
experiment, a design have to be constructed. Thbwes have to be independent. In
the case of the local multifunctional wetland, Hitributes will not be independent.
Almost all the functions will be highly correlateétor example, more biomass-
production will simultaneously result in a betteater quality. If the wetland is used
for water logging, the water quality will be worsAs we want to make our
questionnaire as realistic as possible, we choostrconduct a choice experiment.

For this paper, we combine two different approachesuse CV to obtain an
aggregate willingness to pay value for multifuneibcommercial wetlands, and we
use the multi-criteria techniqgue AHP to decompdsedggregated value into partial
willingness to pay values for the separate funstioh commercial wetlands. The
Analytical Hierarchy Process methodology was dgwedbby Saaty in the late 1970s
(Saaty, 1977, 1980) as a technique to support foidéria decision-making in
marketing. Kallas et al. (2007) used this technitoenvestigate the benefits of
multifunctional agriculture They conclude that fhrévate ‘good’ functions related to
food and health, organic farm management, havaigiest value. The second valued
function is maintenance of population in rural aseal cultural heritage. All four
functions appear to be important contributors €ast 20%) to the aggregate value of
multifunctional agriculture for this population.

3. Methodology

The economic model used assumes that consumere deility from two goods, an
agricultural wetland (AW) and all other goods.;

U (Y ~WITP ypy s AW i ) = U (Y; AW, ) 1)

whereWTR,,,, is the willingness to pay for the creation of agtiural wetlands in the
Netherlands.AW,, denotes the realization of the agricultural wedlawhile AW,
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denotes the status quo situation in which no edifiwetland is realized, but the land
is used as in the current situation. The monetatyev of realizing an agricultural
wetland can be expressed as;

WTP =U (AW,,) —U (AW,) (@)

The Agricultural wetland is a multifunctional wetlh for which 5 different functions
are separated. The econometric model is a multimeal utility function and can be
expressed as:

U(AW) =U(F,F,,F;,F, F) (3)

To make it possible to estimate the individual eslwf the different functions,
assumptions about the shape of the utility funciom necessary. Assuming a linear
utility function, gives the following function:

U(AW) =w,F, +w,F, +w,F, +w,F, + w.F, 4)
The WTP per functionF;) of the agricultural wetland is as follows:

WrPAFi = VVIWI-PAAW (5)

Contingent valuation
Contingent valuation is a survey-based valuatiahreue, applicable for wetland
valuation (Barbier, 1996; Birol et al., 2006). Ihet environmental economics
literature, it is used to determine the values mfi®nmental goods that have no
market. For this study, an open ended CV questamsed. We ask respondents two
guestions; are they willing to pay for commerciatlands and if so, how much? The
WTP question elicits the maximum WTP indicated g tespondents. To make use
of contingent valuation, meaningful and realistiayment scenarios have to be
constructed.

The concept of multifunctional agricultural wetlailsdan unknown concept for
a very large part of the Dutch population. Only 8¥%the National respondents is
familiar with agricultural wetlands (see Table Hue to this, we gave special
attention to the introduction of the commercial faetl concept . The preference
questions asked are given in table 2. The first guestions are important to get
insight in the respondent’s opinion on commerciattlands in general. These
guestions will be used as explaining variableswbether and how much people are
willing to pay for agricultural wetlands. The lasto questions are used to analyze
whether individuals are willing to pay for commeicwetlands and to determine the
amount they are willing to pay indicated in Euros?

Optimizing Commercial Wetlandsin Rural Landscapes 7
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Table 2: Questions asked to determine the social opinion with respect to commercial
wetlands

Number Question

1 What is your opinion with respect to the creattbicommercial wetlands in
the Netherlands? (Positive..... Negative)

2 According to you, is it necessary to compensateérs for their loss in
income? (not at all ..... for sure)

3a CVM: Are you willing to pay for the constructiaf commercial wetlands,
for example to compensate farmers? (yes, maybe, no)

3b CVM: Which amount are you willing to pay extrarjyear to make the

construction of commercial wetlands possible? (paynecard 0-250 euro)

Analytical Hierarchical Process
The commercial wetland functions, and the ecosystemices provided by them are
highly correlated, which makes it difficult to digguish between individual functions
(Brouwer et al., 1999). To avoid double counting &ecause separately valuing the
wetland-functions through individual CV exercisesuld lead to seriously biased
estimations, we choose to apply the Analytical &fienical Process (AHP). The AHP
makes it possible to decompose the aggregated wéline commercial wetland into
the values of its different functions. The AHP nuatlconsists of a series of pair wise
comparisons between the different functions to ssstige relative importance of each
criterion. We will elicit weights for each of therfctions. The cognitive burden of
respondents are reduced because AHP always useddarofunctions comparisons
(Kallaset al., 2007; Moraret al., 2007).

Table 3 summarizes and describes the five differemictions of an
agricultural wetland used in this study. From expaerviews, it followed that these
five functions were most important for agricultuvatlands.

Table 3: Five separated functions of an agricultural wetland

Function Service as described in the survey:

Fi Water treatment Water treatment in terms of nutrénission
reduction with helophyte-filters

F2 Bio-mass reed Production of renewable energy fraomass

Fs Moisten Solving desiccation problems in nature
conservation areas

Fa Water logging Water storage to avoid flooding

Fs Recreation Recreation such as walking, cyclingipking,

jogging, playing etc

The AHP method consists of three stages. FirstStey matrix is determined. The
elements of the Saaty matrix reflect the relatmportance of the different functions.
Secondly, the weights of the different functiong aalculated for all individuals

based upon the elements of the Saaty matrix. kindlé overall aggregated weights
of the different functions are derived from the g¥ds for each individuals.

The elements of the Saaty matrix of the five fumtsi of the commercial wetland are
derived from a series of choice questions on thegtive importance of the different
functions with a 9—point scale are distributed aer respondents in a random order.
Every combination of different functions is consel# so that respondents answer 10
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different choice questions. Based on the 9-poimatlescthe answers of the choice
questions are valued.

Note that the score of importance are the inveadees of the scores of the reversed
combination. Kallas et al. (2007) used a similgro®at scale to determine the scores.
From the choice questions and their 9-point secaéecan derive the Saaty matrix A.
The elemengy reflects the score of the importance of funciji@ver functionk. The
Saaty matrix can be derived for all individualsthe functionj is extremely more
important than functiok, thenay=9 and consequentb=1/9. If both function j and

k are equally importang= ag=1. By definition,a;=1.

For instance, if the water treatmen} (s extremely more important than biomass
production k), then g=9 and consequentla;=1/9. Then, the weights for the
functionswj are calculated based on Eg. (6).

Following Kallas et al. (2007), we apply the praati approach to calculate the
weights of the separate functions for each respanoigssed on the Saaty matrix. The
weights are calculated with a geometric functioecduse the scores of the elements
of the Saaty matrix are nonlinear:

W :(l_l aijkj (6)

The indicesj and k reflect the different functions, and is the index of the
respondents. For each individual, the function wiil highest weight is the function
that is the individual’s most important functionotd that an individual might have
similar scores for more than one function.

In order to calculate the weights of the functidosthe sample or subsamples, we
calculate the geometric mean over the (sub)sample:

W, :(l__lwijj (7)

With N the number of individuals.

4. Empirical analysis

We present the analysis of the willingness to maycbmmercial wetlands. Knowing
the willingness to pay for commercial wetlands, eamtinue with the AHP results.
These results tell us how the WTP is divided over tive different commercial
wetland functions. This paragraph will finish wittuantifying the socio-economic
effects on the individual WTP.
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4.1 Data description

In order to get insight in the preferences of sampi the Dutch population for
commercial wetlands, we conducted an Internet suovethe willingness to pay for
commercial wetland in the Netherlands. The data eddected in December 2008.
The respondents were member of a panel of a spedabureau (TNS-NIPO), who
are paid for filling out (complete) questionnairébe average time spend on filling in
the questionnaire was 9 minutes. Many socio-denpbgeacharacteristics are known
in advance, which makes it possible to sample @utgrto some pre-specified
characteristics. The sample was intended to beeseptative for the Dutch
population. Furthermore, we have a sample of thakklaergen region, due to the fact
that the pilot project ‘Waterpark Het Lankheetlasated in this area. This enables us
to check whether the respondents in the Haaksbamgion are familiar with the
concept of an commercial wetland, also their vadunadf the different function might
differ from people who live further form the Lankdteestate.. The sub-sample in the
region of Haaksbergen consists of 134 respondamistiae sample of the Dutch
population of 826 respondents.

Table 4 reports summary statistics of the two sas)ptalled the Haakbergen and the
Netherlands sample. The Netherlands sample isgeptative for education, age and
gender. The average household size in our samgiglier than on average in the
Netherlands, and the average gross household insoanbit lower. The geographical
distribution over the regions is not representatilistributed over the Dutch
population. In the Netherlands, 48% of the popatats living in the west, 10% in the
North and 21 % in the South. Whether the residentlee respondents is determining
the decision whether and how much people are gililnpay is unknown in advance.
In some areas, water problems are more sincere,jthstthe question whether
respondents are aware of this fact and whether tidey this into account making a
willingness to pay decision.
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Table 4: Summary statistics of for the sample survey

Netherlands (n=826) Haaksbergen region (n=134)
Variable mean sd max min mean sd max Min
Wetland known concept 0.06 0.23 10 0.60 049 1 0
Income (*1000€) 4437 26.63 273 2 4276 2739 261 8
Household size 288 1.18 9 1 287 1.22 7 1
West 0.39 0.49 1 0
North 0.09 0.28 1 0
South 0.29 045 1 0
East 0.23 042 1 0
Age of provider 51.45 14.47 85 18 48.28 13.65 77 18
Low education class 0.22 042 10 0.19 0.40 1 0
Middle education class 0.50 0.50 10 054 0.50 1 0
High education class 0.28 0.45 10 0.27 044 1 0
Sexe (Male = 1) 0.50 0.50 10 0.49 0.50 1 0
Necessary to compensate
farmer 0.79 041 1 0 0.80 0.40 1 0
No important functions 0.02 0.14 10 0.01 0.09 1 0
Water treatment most
important 0.41 0.49 1 0 0.50 0.50 1 0
Bio-mass reed most
important 0.05 0.21 1 0 0.05 0.22 1 0
Moisten most important 0.06 0.24 10 0.08 0.28 1 0
Water logging most
important 0.40 0.49 1 0 0.30 0.46 1 0

Recreation most important 0.06 0.23 10 0.06 0.24 1 0

Memberships of

environmental organization 0.53 0.80 50 054 0.86 4 0
0 1

Recreate in nature 0.71 0.45 1 0.78 0.41 0
Preference for more nature
in the Netherlands 0.66 0.48 1 0 0.72 0.45 1 0

" Excluding non-response; Netherlands n=656; Haaksinen=112

The socio-demographic variables were compared dbssts of the Dutch
population to assess representativeness (Statiééitteerlands; CBS, 2007). Age and
gender are representative for the Dutch populafid@an income is lower than the
average mean income in the Dutch population. Weal@xpect any influence of the
variables gender and age on the decision whetheérhaw much respondents are
willingness to pay for commercial wetlands. Mosblmable, income will have a
positive relation with the decision whether a resgent is willing to pay, and on the
decision how much. The effect of education on th&PAs unknown. Educated
people may be more aware of the problem, but orother hand, there is a higher
probability that they will act in a strategic way.

The respondents were asked about their attituddsalefs with respect to
commercial wetlands and its wetland functions. Al®Q%6 of the respondents agrees
on the necessity to compensate farmers for thes i income. The question about
which function is the most important is a mutuadlyclusive. Water treatment and
water storage are the most important function atingr to the sample. Water
treatment is experienced as the most importantifumof an commercial wetland for
41% of the respondents in the sample of the Dutgtulation. In the Haaksbergen
sample this is the case according to 50% of thgoredents. Water storage, in case of
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excess water, is more important for the Dutch pagah than for the Haaksbergen
population (respectively 40% and 30%).

Other personal characteristics that can positivdlyence the decision to pay
are whether they are a member of an environmengainization, and the preference
with respect to nature in the Netherlands. In sth-samples, on average one out of
every two households is a member of an environmeottganization. This is
comparable with other Dutch studies (e.g. Haile &lahgen, 2009). Of the Dutch and
the Haaksbergen sub-samples respectively 71% a%d ré8reate in natural areas,
while according to respectively 66% and 72% itnigportant to realize more natural
areas in the Netherlands.

4.2 Social opinion on commercial wetlands and CV results

First of all, we want to get insight in the opiniohthe respondents about commercial
wetlands. The vast majority of the respondentsl (f8spondents out of 908
respondents; 86%) agrees upon the question tisahéicessary to compensate farmers
for managing commercial wetlands. Sixty respondargsnegative about commercial
wetlands, of whom 50 persons think that farmersukhde compensated for
managing commercial wetlands. Apparently, thospaedents do think that farmers
should be compensated if they make additional effar society, but they do not
support the concept of commercial wetlands. A fdssiexplanation for this
remarkable result is that if a farmer is obligedcteate and manage an commercial
wetland, it is necessary to compensate him. By cp@ommercial, we implicitly
assume that it is the farmer’s choice to managevaercial wetland.

About 33% of the respondents who indicated thaméas should be
compensated, are not willing to pay for commeraigdtlands themselves. One
explanation for this observation is that the wetlemone way to contribute to existing
policy objectives. However, there are different w&y reach these objectives. Around
85% of the respondents whom think that farmers lshtwe compensated have a
preference for realizing these wetlands, but witthie existing budget for water
management.

To realize new public services, two financing metbtias are possible,
financing with extra WTP and financing through rteehtion of existing revenues
(Bergstrom et al., 2004). In CV studies respondant¢sasked what amount they are
willing to pay extra. If they were not willing toay, the question why are you not
willing to pay is asked. Within valuation literagyrsuch a question is known as a
screening question to identify “real” zeros protestders (objections against concept
of commercial wetlands) and “protest” bidders (nndamental objections against the
context, but objections against the payment vehsailting in a WTP of zero) (e.g.
Hanley et al., 2002). To make it possible to intetpur results, we will classify our
zero bids as well. The WTP answers were class#fgegrefer reallocation of budgets’
if the reason behind their zero WTP is; “rejectadrany further taxes”, “consider that
they pay already enough for water” and “the govesnimshould finance these
improvement by reallocating of existing revenueli. mainstream environmental
economic literature, these respondents would haes lolassified as protest bidders.
A respondent is identified as a protest biddeeifvalues the good in question, but the
respondent disagrees with some of the assumptionthe valuation question.
According to this definition, of the respondentsondo not want to pay, 79% of the
Dutch sample and 70% of the Haaksbergen sample toalke identified as protest
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bidders. These respondents do not accept thesfieplraluation framework. In many
CV studies, these protest bidders are excluded fhenanalysis.

The question is whether a respondent who indichi@sthe wetlands should
be financed through reallocation of existing revenus a “protest” bidder. The
mainstream opinion is that to reduce protest Hids important to choose a realistic
and fair payment vehicle (e.g. Navrud, 2002). NdvfR002) indicates that such a
payment vehicle could differ according to differesguntries with heterogeneous
institutional settings, cultures and preferencear @pinion is that even within a
country not all inhabitants have homogeneous intstihal preferences. This makes it
important to choose a realistic and fair payment, dccording to us this does not
mean that this is the preferred payment vehicletti@er whole population. As our
valuation question is related to payment for enwinental services questions, the
valuation question is realistic and fair. Resportslemho do not want to pay due to
classical ‘protest’ bidders are not willing to fay this realistic option and have to be
identified as “real” zero bids.

Table 5: Frequency and average WTP for the Haaksbergen region and the Dutch
subsamples

Haaksbergen
WTP region Netherlands
0 69 417
(O “reallocating budgets”) (48) (328)
0-25 euro 20 135
25-50 21 131
50-100 18 107
100-150 3 25
150-200 2 3
200-250 1 8
Total 134 826
Average WTP (in €) 24.46 23.33
Standard deviation WTP (in €) 39.54 37.99

Table 5 summarizes the WTP values of the respoad@itthe respondents, 51% is
not willing to pay any positive amount for commaicivetlands at all. Of the total
sample, 40% of the respondents indicate that thmentercial wetlands should be
financed with existing taxes of water prices. Thare of zero WTP corresponds with
other findings (e.g. Alberini et al., 2005; Jonésle 2008). As explained before, we
will not exclude these respondents from the anslys they react on a realistic
payment vehicle.

The zero bids, including “protest’ bids were analyzan detail. Most of the
respondents who are willing to pay, have a willegs to pay between 0 and 100
euro. The average WTP is slightly higher for theaktdbergen sample than for the
Dutch sample, but this difference is statisticatigignificant. This means that people
that living closer to an existing commercial wetlarare not willing to pay more.

The effect of excluding protest bidders and alldei¢ with a zero WTP is
huge, due to the large amount of zero biddersanstimple. As explained earlier, we
choose to include the whole sample for determitimegW TP, but to know the effect
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of excluding “real” and “protest” zero bids, theepented results show that excluding
these bids have a huge effect on the mean WTP.

AHP results
Table 6 shows the weights calculated with the AHEthod as explained in Section
3., even as the shares of the different functions.

Table 6: Weights and shares of the different functions

Haaksbergen
region Netherlands

Weights ()

- Water treatment (Nutrient reduction) 1.562 1.394

— Biomass - reed production 0.833 0.839

- Solving desiccation problems 1.156 1.019

— Water storage 1.323 1.441

- Recreation 0.502 0.576
Percentages of functiops

- Water treatment (Nutrient reduction) 29.1 26.5

— Biomass - reed production 15.5 15.9

- Solving desiccation problems 21.5 19.3

— Water storage 24.6 27.4

- Recreation 9.3 10.9

The functions “Water treatment” and “Water storageé rated the highest by the
respondents. In the Haaksbergen region, “Watetnerat” has the highest weight,
while in the rest of the Netherlands, “Water stefapas the highest weight. The
commercial wetland is hardly associated with retovea This is also the case for the
Haasbergen region in which a number of people dee hexperience with the
Lankheet estate. The total WTP for the Haaksberggion is slightly higher than for
the rest of the Netherlands, although the diffeeeiscnot statistically significant. In
this case study of the multifunction commercial laredis, the public functions such as
“ Water treatment” and “Water storage” are valueghbr than the private function,
such as “Recreation”. The result contradicts tisellte of Kallas et al. (2007) which
found the opposite result. One explanation couldthes our study deals with
multifunctional commercial wetlands, while the studf Kallas deals with
multifunctional agriculture. Apparently, respondehiave different perceptions about
agriculture and commercial wetlands.

Based on the weights, the shares of the differenttions in the WTP are
calculated. These WTP values per function are suimaathin Table 7. The WTP for
“Water treatment” is €6.17 for the Netherlands amate than €7 for the Haaksbergen
region. The WTP for “Water storage” is €6.38 foe thetherlands and slightly more
than €6 for the Haaksbergen region. The WTP for&aimon is less than €3 for both
samples. Biomass production WTP is around €3.75sahdng desiccation problems
ranges from €4.51 for the Netherlands to €5.26tler Haaksbergen region valued
higher value.
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Table 7: WTP per function

Haaksbergen
region Netherlands
Water treatment (Nutrient reduction) 7.11 6.17
Biomass - reed production 3.79 3.71
Solving desiccation problems 5.26 451
Water storage 6.02 6.38
Recreation 2.29 2.55
Total Willingness to Pay (WTP) 24.46 23.33

Analysis of heterogeneity in preferences.

Next to knowing the mean WTP and the distributidnttee WTP of the different
functions, it is important to investigate the comsiion of the potential market for
commercial wetlands. In this paragraph, we wangdb grip on the impact of the
socio-demographic characteristics on the WTP.

Respondents made two sequentially decisions;\Viingther they are willing to
pay extra to support commercial wetlands, and s#igdrow much they are willing to
pay. Respondents who do not see the services @a\g commercial wetlands as
public goods, state a zero response. Other resptsdee expected to state variable
amounts (including zero) depending on their socimremic characteristics. The
dependent variable in our analysis is the extra W®P commercial wetlands.
Respondents who indicate that they are not wiltmgpay for commercial wetlands
have a zero WTP.

Due to the large number of respondents who do raitwo pay extra for
waterparks (“real” and “protest” zero-bids), a Totmiodel was estimated to examine
the heterogeneity in preferences (Tobin, 1958)hef WTP values. A Tobit model
only allows one type of zero observations, namelgomer solution. In the Tobit
model, the data are left censored at zero, andnsoced at the right. The explaining
variables included in the analysis are based ondhables as explained in Table 4.

Table 9 presents the tobit regression results.aksbe seen, preferences with
respect to commercial wetlands are heterogeneotiinwihe two samples. The
explaining power of the socio-demographic variabkesmall. Nevertheless, it is
interesting to look which variables determine thgawillingness to pay.

In the sample of the Netherlands, household incdoes not appear to be
significant. This was also not the case if we thel analyses and exclude eduction. In
the Haaksbergen region, household income mattespdtdents with a relatively low
income, and respondents with a relatively high meohave a higher WTP. The
residence of the respondents does not have aisattifcorrelation with their WTP,
neither the size of the household.

The attitudes and beliefs variables appear to behnmore influential on the
WTP than the socio-demographic variables. Not ssirgly, respondents who agrees
that it is necessary to compensate farmers for gimagaommercial wetlands have a
higher WTP than respondent who not agree. Resptsadro indicate that the most
important function of a commercial wetland is wateatment have a higher WTP for
agricultural wetlands than respondents who assigothar function as the most
important. An increase in the number of membersbfpenvironmental organizations
has a positive effect on the WTP for commerciallavets. A similar effect is seen in
other studies for the WTP for multifunctional agittare (Haile and Slangen, 2009;
Jongeneel et al., 2008). Respondents who recreatgtiire do not have a higher WTP

Optimizing Commercial Wetlandsin Rural Landscapes 15



Paper submitted to the INTERNATIONAL CONFERENCE ON LANDSCAPE ECONOMICS, University of
Natural Resources and Applied Life Sciences, Vienna, Austria, July, 2 to 4th, 2009

for commercial wetlands. People who have a preterefor more nature in the
Netherlands have a higher WTP for commercial weldan

Table 9: Estimation results for the WTP value from Tobit regression

Haaksbergen
Variables region Netherlands
Low income class (income 20.500 euro: Jotherwise 0) 69.80*** 3.69
High income class (incone 68.000 euro: lotherwise 0) 58.10** 3.20
Household size -0.64 -2.99
Residence in the west of the Netherlands -0.39
Residence in the north of the Netherlands -2.93
Residence in the south of the Netherlands -6.97
Age of provider 0.12 0.47**
Sexe (Male = 1) 7.78 1.99
High education class (HBO and university = 1, otlige 0) -22.51 6.78
Low education class (LO and LBO = 1, otherwise 0) 17.92 -14.72**
Necessary to compensate farmer (yes=1; no=0) 27.31*% 29.41%**
Water treatment most important (yes=1; no=0) 19.76 12.66*
Water storage most important (yes=1; no=0) 9.82 62.7
Number of memberships ehvironmental organization 20.85%** 9.40%**
Recreate in nature (yes=1; no=0) 26.45 5.60
Preference for more nature in the Netherlands (jes=
no=0) 0.31 23.50%**
Intercept -77.22% -71.14%**
o 59.27*** 60.33***
Sample size 134 826

From our analysis we can conclude that respondeaiise commercial wetlands
heterogeneous. This heterogeneity is mainly baseattdudes and beliefs and not on
socio-demographic variables.

6. Conclusions

Many valuation studies have been carried out fatamds who are meant as natural
areas, and many valuation studies have lookedané&particular value of wetlands.
The scientific contribution of this paper is thatpresents the first valuation study for
commercial wetlands, and that it presents monetahyes for 5 separated potential
commercial wetland functions. Commercial wetlandsdpce biomass reed. For the
Netherlands, is not expected that a commercialandtican be exploited only by
selling reed. The social functions of a commergiatland will also be important.
This makes it necessary to get insight in the $a@lue of the separate commercial
wetland functions: (1) nutrient reduction; (2) biass-production in relation with
green energy; (3) water storage; (4) the improvemai biodiversity in the
surrounding area by solving the desiccation probleand (5) recreation. These
functions of commercial wetlands contribute to tharacter of rural landscapes. The
AHP method we used for our analysis enable thenasion of the monetary value of
the 5 separated commercial wetland functions.

The results show that about half of the Dutch pafpan is willing to pay extra
for the construction of commercial wetlands, foraewle to compensate farmers.
According to the Dutch population, the most inténgs functions of a commercial
wetland are the water treatment and water storagetibns. Based on the average
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WTP of €23.33 and given that there are 7.2 millmuseholds in the Netherlands, a
simple aggregation method lead to an estimate @ftakal benefits for commercial
wetlands of approximately €170 million.

In the Netherlands, 140,000 hectares of wetlandsldvbe required to fulfill
the water quality standards when this would be dhly measure. The Ministry of
Agriculture recognizes that wetlands form a prongsinnovative option to improve
the water quality in combination with other funct®o However, the Ministry of
Agriculture argues that farmers should have theoapfvoluntary) to manage an
(commercial) artificial wetland (Verburg, 2008). #Asning that the 140.000 hectares
have to be realized by commercial wetlands only tbtal benefits for the
Netherlands have to be distributed over the 140ghod hectares i.e. an annual social
benefit per hectare of commercial wetlands of €Q,20

According to the respondents, the most importantnroercial wetland
services are water treatment and water storagedBas this result, social demand for
commercial wetland is based on these two functidMst probable, the institutions
representing the population would be willing to ghg most for the provision of
water quality and water storage.

Attitudes and beliefs variables appear to be muaremnfluential on the
amount of WTP for commercial wetlands than the sol@mographic variables. To
make commercial wetlands successful, the publicremess of the opportunities of
commercial wetlands have to be emphasized. In otloeds, the awareness of the
contribution of commercial wetlands to solve (f&furclimate change and related
water management issues has to be elaborated antbad3utch population..

The respondents appear not to be interested irretreational options of
commercial wetlands. The recreation function isdhyamentioned as the most
important function of commercial wetlands. Alsoparson who recreate in nature
does not indicate a higher preference for commiewstiands by indicating a higher
WTP. An explanation for the lack of interest in thmecreational function of
commercial wetlands could be that the respondeetsiat aware of the recreational
options of artificial wetlands. Moreover, the attigeness of recreation also depends
on the alternative opportunities for recreationjolhare not taken into account in our
analysis.

The results shows that a social demand for multifonal commercial
wetlands exists. The results also shows that miodteorespondents who indicated a
zero WTP nevertheless are interested in and haesnand for commercial wetlands.
They are willing to reallocate existing public rewes for the construction of artificial
wetlands. It will be worthwhile to examine the effef adding a payment vehicles as
reallocating existing revenues, to determine thePWadr multifunctional commercial
wetlands.

Due to the high number of respondents which aréipesabout payments for
commercial wetlands but which have zero WTP thewesglit would be interesting to
examine the heterogeneity in preferences with sfme commercial wetlands. In
future research, we will apply a Box-Cox Double #larspecification as suggested by
Martinez-Espineira (2006) to account for this hegeneity. This specification models
separately individuals’ choices about whether tlaeg willing to pay extra for
commercial wetlands or not and their choice abbeatdegree of extra willingness to
pay. The question is which variables explain whibbices, are these variables equal
for both choices, or do they differ?

Optimizing Commercial Wetlandsin Rural Landscapes 17



Paper submitted to the INTERNATIONAL CONFERENCE ON LANDSCAPE ECONOMICS, University of
Natural Resources and Applied Life Sciences, Vienna, Austria, July, 2 to 4th, 2009

Acknowledgement
This study was financed by the Ministry of Agriauk, Nature and Food Quality
(KB1) and BSIK Leven met Water.

References

Alberini, A., Rosato, P., Longo, A., Zanatta, VOU5. Information and willingness to
pay in a contingent valuation study: the value oE&smo in the Lagoon of
Venice.Journal of Environmental Planning and Management 48, 155-175.

Barbier, E.B., M. Acreman and D. Knowler, 19%&onomic Valuation of Wetlands:

A guide for Policy Makers and Planners. Ramsar Convention on Wetlands.

Bergstrom, J.C., K.J. Boyle and M. Yabe, 2004. frgdaxes vs. paying taxes to
value and finance public environmental goolsvironmental and Resource
Economics 28, 533-549.

Birol., E. and V. Cos, 2007. Using choice experitsdn design wetland management
programmes; the case of wevern estuary wetland, Usyrnal of
Environmental Planning and Management 50(3), 363-380.

Birol, E., K., Karoukasis, and P., Koundouri, 2008sing economic valuation
techniques to inform water resources managemensuey and critical
appraisal of available techniques and applicatiSnience of the Total
Environment 365, 105-122.

Blaeij, A.T. de and S. Reinhard, 2008 Een waterdskalternatief; MKBA aanleg
multifunctioneel helofytenfilter op Waterpark Hethkheet, Rapport 2008-
061, LEI Wageningen UR, Den Haag.

Brander, L.M., R.J.G. Florax and J.E. Vermaat, 2006e empirics of wetlands
valuation: a comprehensive summary and a meta-sisabf the literature.
Environmental and Resource Economics 33, 223-250.

Brouwer, R., I.H. Langford, 1.J. Bateman, T.C. Cavds and R.K. Turner, 1999. A
meta analysis of Wetland Contingent Valuation stadi Regional
Environmental Change 1, 47-57.

Brown, T.C., J.C. Bergstrom and J.B. Loomis., 2aD&fining, valuing and providing
ecosystem goods and serviddatural Resources Journal, 47, 329-376.
Carlsson, F., P. Frykblom, C. Liljenstolpe., 200&luing wetland attributes: an

application of choice experimentscological Economics 47, 95-103.

Groot, R.S. de, Wilson, M.A., and Boumans, R.M2002. A typology for the
classification, description, and valuation of extsyn functions, goods, and
servicesEcological Economics41, 393-408.

Hanley, N., M. Ryan, and R. Wright, 2002. Estimgtthe moneatray value of health
care: lessons from environmental economitealth Economics Review, 12,
3-16.

Jones, N. C,M. Sophoulis, and C. Malesios, 20G&nBmic valuation of coastal
water quality and protest response: A case studiitilini, Greece. The
Journal of Socio-Economics 37, 2478-2491.

Jongeneel, R.A., N.B.P. Polman and L.H.G. Slang@é&08. Why are Dutch farmers
going multifunctional?and Use Policy 25, 81-94.

Kallas, Z., Gomez-Limon, J.A., and BarreirHurle,2D07. Decomposing the value of
agricultural multifunctionality: combining continge valuation and the
analytical hierarchy proces3ournal of Agricultural Economics 58(2), 218-
241.

18 Optimizing Commercial Wetlandsin Rural Landscapes



Paper submitted to the INTERNATIONAL CONFERENCE ON LANDSCAPE ECONOMICS, University of
Natural Resources and Applied Life Sciences, Vienna, Austria, July, 2 to 4th, 2009

Kuhlman, T., R. Verburg, J. van Dijk and N. Pharof2 (2009) Biomass on peat
soils? Feasibility of bio energy production undeclianate change scenario.
Chapter 7 in: Borsboom-van Beurden, J. and Kooreleds.) The LUMOS
approach; land-use modelling in the Dutch planmirartice, Planbureau voor
de Leefomgeving, Bilthoven (in progress).

Martinez-Espineira, R., 2006. A box-cox double-Herchodel of wildlife valuation:
the citizen’s perspectiv&cological Economics 58, 192-208.

Meerburg, B.G., P.H. Vereijken, W. de Visser, A.rNagen, H. Korevaar, E.P.
Querner, A.T. de Blaeij and A. van der Werf, 2088rface water sanitation
and biomass production in a constructed wetlaridt pankheet/ Submitted to
Ecological Engineering.

Moran, D., McVittie, A., Allcroft, D.J., and ElstoriD.A., 2007. Quantifying public
preferences for agri-environmental policy in Saodla A comparison of
methodsEcological Economics 63, 42-53.

Navrud, S., 2002Zhe Sate-of-the-Art on Economic Valuation of Noise. Department
of Economics and Social Sciences. , Agriculturaivdrsity of Norway.

Rosenberger, R and T.T. Phipps, 2001. ‘Site coomdpnce effects in benefit
transfers: A meta-analysis transfer function’, Reske Paper 2001-6, West
Virginia University.

Saaty, T., 1977. A scaling method for prioritieshierarchical structuresiournal of
Mathematical Psychology 15, 234-281.

Saaty, T., 1980The Analytic Hierarchy Process. McGraw Hillnc., New York.

Smith, V.K and K. Pattanayak (2002), ‘Is meta-as@ya Noah'’s ark for non market
valuation?’,Environmental Resource Economics 22, 271-296.

Verburg., G., 2008Zuiveringsmoerassen voor het verbeteren van waterkwaliteit.
Brief aan De Voorzitter van de Tweede Kamer derte®t&eneraal, 6
november 2008.

Whitten, S.M. and J. Bennett, 2008anaging wetlands for social and private good;
theory, policy and cases from Australia, Edwar Elgar Publishing, Cheltenham.

Woodward, R.T. and Y.-S. Wui, 2001. ‘The economadue of wetland services: A
meta-analysis’Ecological Economics 37, 257-270.

Optimizing Commercial Wetlandsin Rural Landscapes 19



