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Abstract

The overall purpose and contribution of this thésisicreasing the understanding of components of
the value of environmental goods. It investigatew lthe public perceive environmental goods (lay
people’s perception) and the elements of it they tralue. Providing such knowledge contributes to
improving valuation methods e.g. the use of the i@hdexperiment (CE) for valuing forest

biodiversity conservation. Increasing knowledgé¢agfpeople’s perception and mental constructs of
environmental goods can help researchers to knawthey can present environmental goods in
CEs which align with respondents’ perceptions amdutther understand the appropriate way of

measuring these values.

To fulfill the aim of the thesis, the broadleavexdlelsts in southern Scandinavia were chosen as a
case study area where both qualitative and quawdtamethods were applied to increase
understanding of lay people’s perception of fomstironmental goods and services and to use this

for improving stated preference valuation methods.

The thesis includes two parts. The first is anoehtiction to the overall framework of the thesis, an
overview of the objectives and an explanation & thain theories behind the CE method. The
second part includes four papers. The first twoepgpnostly focus on improving methodological
aspects of CEs, while the next two papers usedheltrof a CE to generate a better and more
comprehensive information base for policy formwatand decision making procedures. The first
paper provides input for the three other paperschvimvestigate lay people’s perceptions and
mental constructs of concepts of nature, forestrenmental goods and services. The results
contribute to the research field by illustratingattidiversity of animals and plants’, 'natural
appearance and dynamics of ecosystem’, and ‘peatedet’ are the most preferred attributes of
forest ecosystems which were most frequently meatoby lay people compared with other
attributes of forest ecosystems. In addition, itswaund that regardless of familiarity with the
various ecological scientific terminologies, layopke had an intuitive understanding of ecological
concepts such as biodiversity. The analyses demad@shat respondents’ perceptions and values of
biodiversity could be framed in two categoriesaagood in itself, and for its regulatory functidn.
was also revealed that attitudes to forest andidgiversity may be rooted in respondents’ mental

constructs. This can be useful in targeting patidencerning conservation management.
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The second paper applies these insights from dlaéitative investigation of nature perception to
estimate WTP for forest biodiversity conservatidinvironmental goods are complex and it is not
an easy task to provide enough information to gedgielicit respondents’ preferences while not
providing new information and thereby affecting fprences. This paper furthermore, focuses on
contextual embedding and scope bias which may ancGE results due to imprecise presentation
of the good for respondents. Avoiding these bigse$ importance for the validity of the estimated
results. In this study, we challenge this problgas) by testing the presence of what we term
contextual embedding, arising from the functionahracteristics of biodiversity as opposed to
biodiversity being presented by species richneasmfier of species) alone. A higher WTP for a
group informed about the stability and resilien€¢he ecosystem was found, compared to a group
who did not receive this information in addition $pecies richness, when presented with the
biodiversity attribute. This may be due to inforrnatand/or an embedding effect. By designing

splits, we were able to rule out that it is duesgoto additional information.

Sensitivity to scope for biodiversity within thefdrent splits was investigated as well. It wasrfdu
that for all splits respondents were sensitiventtraases in provision compared to the status quo.
Furthermore, respondents who were informed abaeststability and resilience valued the levels
of changing of biodiversity differently. They weseope sensitive to the improvements levels and
had lower variance when compared to respondentsngakpecies richness alone. Therefore, the
present study indicates the importance of takingldpth qualitative evidence of lay people’s
mental constructs of complex environmental good$ &$ biodiversity into account to increase the
validity of WTP results.

Based on Outputs of the qualitative study in undexding how people perceive environmental
goods in Paper One we also raised some policyaetagsues. For example the location of forest
conservation influences on respondents' preferefure conservation policies. However, an
underlying assumption in many international effoits coordinate conservation policy is that
biodiversity protection is a global public good argpecifically, that the value of biodiversity
protection is independent of the geographical amditigal jurisdiction of provision. We
investigated if comparable biodiversity protectioreasures and outcomes in two countries are
indeed valued as a global public good by the pamuian those same two countries. We were able
to distinguish an effect of nationality from distanby exploring the extent to which willingness to



pay for policy alternatives was affected by theioratlity of respondents, the country where the
protection is implemented and the distance to tim¢eption location. We found a clear effect of
both. WTP decreased by 152 DKK/year for a policyaayning forest ecosystem improvement

implemented in the foreign, rather than in the hpooeintry.

We also found that experiencing peace and quietomasof the main characteristics of an ideal
forest to visit, which can be considered as a mneobivrecreational activities in the forest. Theutes

of qualitative analysis (Paper One) illustrated thare was evidence of perceived conflicts among
respondents on visiting forest due to meeting nahgr visitors. One way to solve this could be to

separate different forest user groups spatialthénforest.

Thus, in Paper Four we focused on the conceptastgved conflicts and crowding’ among forest
users. It gives an overview of respondents’ maitgingity to travel in order to avoid crowded
forests and consequently avoid conflict. Providikgpwledge on the preference for reducing
crowding among different forest users may helpdbreanagers to be able to separate areas in the

forest for different user group based on how faytare willing to travel.

On average respondents from different forest useups preferred to travel further to reach a
forest with few visitors. We have identified thrgges of users depending on their willingness to

travel, WTT, to reach a forest with few other \os&.

The first group is forest user groups who are wgllito travel further than the average. Groups
namely ‘Mountain Bikers’, ‘Horseback riders’ ande®te Lovers’ are included. The second group
which includes ‘Exercise’ group are those who haadr willingness to travel than the average. It
suggests that they are more willing to meet mampjeeduring their visit compared to other groups
such as ‘Peace and nature lovers’. The third grangpthose whose WTT is not significantly
different from the average WTT. This type consistsPicnickers’ ‘Cyclists’ and ‘Overnighters’
which addresses visitors who stay overnight inftrest. They are not willing to travel as far as

‘Peace Lovers’ to be in a forest with few visitors.

Thus, Paper four addresses the issue of percemefticts among different forest user groups in
Denmark to deliver a better foundation for futurkanming and management of recreational

activities in forests.



Understanding the components of the environmerahievof forest ecosystems by looking at the
lay people’s perception is the overall objectivetld present thesis. The study investigates how to
present enough information for precisely elicitimgpondents’ preferences, yet not as much as to
provide them new information and thereby affecirtpeeferences. The study aims to improve the
valuation methods (Paper One and Two) and consdgyenvide more reliable estimation results.
In addition, the study makes a linkage to policyevant measurements namely for forest
biodiversity transnational conservation policy femork (Paper Three) and recreation planning

(Paper Four).
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Dansk resume

Formalet med denne PhD afhandling er at gge fdsstdef de veerdielementer, som miljggoder
bestar af. Afhandlingen undersgger befolkningerfattgdse af miljggoder og hvilke elementer de
tilleegger veerdi. Denne viden bidrager til at fonmedeaerdiseetningsmetoder som for eksempel
valgeksperimenter (Choice Experiments) til at vasadte biodiversitets beskyttelse i skove. @get
forstaelse af offentlighedens opfattelse og merkalestruktioner (mental constructs) vedragrende
miljggoder kan give forskere viden om hvordan de kasesentere miljggoder bedst muligt for
respondenterne baseret pa deres opfattelse, ogderadl veere den korrekte made at estimere

veerdien af disse goder.

For at opfylde afhandlingens formal, sa er lgvtsdesee i den sydlige del af Skandinavien blevet
brugt som case omrade hvor bade kvalitative og tikadive metoder er blevet anvendt for at gge
forskeres forstdelse af den offentlige opfattelsmidjggoder fra skove og for at bruge dette til at
forbedre 'stated preference’ veerdisaetningsmetoder.

Afhandlingen bestar af to dele. Farste del er droduktion til den overordnede ramme for
afhandlingen, en oversigt over formalene og foiktpraf hovedteorierne bag valgeksperiment
metoden. Anden del indeholder fire artikler, hverfdrste to artikler hovedsageligt fokuserer pa at
forbedre metodemaessige aspekter ved valgekspeam®d sidste to artikler benytter resultaterne
fra valgeksperimentet til at skabe et bedre funddnad viden for beslutningstagning og den
politiske proces. Den farste artikel skaber inpuitde tre andre artikler, som undersgger
offentlighedens opfattelse og mentale konstruktioredrgrende natur og miljggoder fra skove.
Resultaterne bidrager til det forskningsmeessigevéal at illustrere at 'diversitet af dyr og plante
‘'gkosystemers naturlighed og dynamik’ og 'fred dghed’ er de foretrukne elementer ved
skovgkosystemer; sammenholdt med andre attribugterblev disse oftest naevnt af laegmaend.
Herudover fandt vi, at uanset om folk havde kenlddkade forskellige videnskabelige termer for
gkologi, s& var der en rig forstaelse af koncepéamom biodiversitet blandt leegmaend. Analysen
viser, at individers opfattelse og veerdier forbunahed biodiversitet kan opdeles i to kategorier:
som et gode i sig selv, eller for dets funktiont Diev ogsa afdeekket, at individers holdning til
skov og skovens biodiversitet kan udspringe af slenentale konstruktioner. Denne viden kan

bruges til at malrette politiske tiltag vedraremdgurbeskyttelse.

Den anden artikel anvender disse indsigter frakd@fitative undersggelse af naturopfattelser til at

estimere betalingsvilligheden for biodiversitetstyttelse i skove. Natur og miljggoder er
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komplekse, og det er ikke nogen let opgave at gistraekkelig information til at kunne udlede
respondenters preeferencer og samtidig ikke givimfioymation, sa man praeger deres preeferencer.
Herudover fokuserer denne artikel pa kontekst affighed (contextual embedding) og 'scope
bias’, som kan optreede i data fra valgeksperimgrdegrund af upreecis preesentation af godet for
respondenterne. Det er vigtigt at undga disseifggk for at sikre at resultaterne er palidelige. |
studiet her undersgger vi disse problemer ved stie téivad vi refererer til som kontekst
afhaengighed, som kommer fra biodiversitets funidilen karakteristika i modsaetning til nar
biodiversitet bliver preesenteret alene ved antalredr. Vi fandt, at folk som var blevet informeret
om gkosystemers stabilitet og modstandsdygtighesiligns), havde en hgjere betalingsvillighed
sammenlignet med folk som ikke fik denne informat&ammen med antallet af arter, nar de blev
praesenteret for biodiversitet som element. Detdeare pa grund af informationen og/eller kontekst
afhaengighed. Ved ngje at udforme splits var vandttil at udelukke, at forskellen kun skyldtes den

yderligere information.

Faglsomhed over for maengden af godet ('scope’) nethyn til biodiversitet blev ogsa undersggt
ved hjeelp af splits. For alle splits blev det vist,respondenterne reagerede pa gget meengde af
biodiversitet i forhold til status quo. Ydermerespondenter der blev informeret om skovenes
stabilitet og modstandsdygtighed veerdisatte ogséamierne af biodiversitetsforbedringen
forskelligt — hgjere niveau gav gget veerdiestiniatte var ikke tilfeeldet for respondenter der
veerdisatte biodiversitet alene pa baggrund af lentafl arter. Dette studie viser derfor hvor vigtig
det er, at inddrage kvalitative data vedrgrendeésfoinentale konstruktioner af komplekse

miljggoder som biodiversitet, for at age palideidbn af de veerdiestimater man far ud af det.

Resultater fra det kvalitative studie om at fotstardan folk forholder sig til miliggoder (artiké)

er tillige policy relevante. For eksempel betydeet dnoget for respondenterne hvor
naturbeskyttelsen i skove finder sted. | mange @&rnfor international koordinering af
miljgbeskyttelsestiltag antager man at beskyttafdaiodiversitet er et globalt gode og specifikt, a
veerdien af biodiversitets beskyttelse er uafhaeafjidet geografiske og politiske miljg den finder
sted i. Vi undersgger om sammenlignelige tiltagatibeskytte biodiversitet i to lande rent faktisk
bliver veerdisat som globale goder af befolkningde respektive lande. Vi kunne skille effekten af
nationalitet fra effekten af afstand til hvor ndieskyttelsen finder sted. Vi fandt, at der var &r k
effekt af begge dele. Villigheden til at betaledtamed 152 DKK/ar for et tiltag der forbedrer

skovgkosystemet, hvis det finder sted i et andet &nd ens hjemland.
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Herudover var det at opleve fred og stilhed eteakigtigste elementer ved et besgg i skoven, og i
sig selv et motiv for rekreative besgg i skoversuRatet af den kvalitative analyse (artikel 1eis
at respondenter oplevede konflikter med andre msigi skoven. En méde at forsgge at lgse dette

kunne veere at adskille forskellige aktiviteter righi skoven.

| artikel fire fokuserer vi pa konceptet 'oplevekienflikter og treengsel’ blandt brugere i skoven.
Den giver et overblik over respondenternes margigtk ved at fragte sig leengere (willingness til
travel) for at undgd treengsel i skovene og dermedflikter. @get viden om forskellige

brugergruppers praeferencer for at undga treengaal,blenyttes af skovforvaltere til at etablere
separate omrader i skovene til forskellige bruggsger — baseret pa hvor langt de er villige til at

fragte sig.

Generelt set var respondenter fra forskellige igrggper alle villige til at fragte sig leengere &ir
veere i en skov med fa besggende. Vi har identédidee typer af brugere baseret pa deres villighed
til at fragte sig for at veere i en skov med kurafé@re besggende. Den farste er brugere af skove,
som er villige til at fragte sig leengere end gensgittet. Hertil hgrer ‘'mountain bikere’, 'ryttere’

og 'folk der holder af fred og ro’. Den anden grappom inkluderer dem der bruger skoven til at
dyrke sport, har lavere villighed til at fragte sigd gennemsnittet. Det tyder pa at de er merigeill

til at mgde mange andre besggende i forhold titeagcupper sasom ’folk der holder af fred og ro'.
Den tredje gruppe indeholder folk hvis villighetat fragte sig er ligesom gennemsnittet og bestar
af *folk pa picnic’, 'cyklister’ og 'overnattendekevgaester’. De er ikke villige til at fragte sig sa

langt som gruppe 1 for at veere i en skov med fadesde.

Artikel fire adresserer konflikter mellem forskeli brugere af skovene i Danmark for at skabe et

bedre grundlag for fremtidig planleegning og formaly af rekreative aktiviteter i skove.

Denne Ph.d. afhandlings overordnede formal er attdode veerdielementer som miljggoder fra
skovgkosystemer bestar af, ved at se pa befolkningmpfattelser. Afhandlingen undersgger
hvordan man giver respondenterne nok informatibattiidlede deres preeferencer, men undgar at
give dem ny information som kan pavirke deres preefeer. Studiet har ogsa til sigte at forbedre
veerdiseetningsmetoderne (artikel 1 og 2) and herbidchge til mere palidelige veerdiestimater.
Herudover knytter afhandlingen disse resultaterpblicy relevante tiltag og naturvidenskab
indenfor transnational beskyttelse af biodiversiteikove (artikel tre) og planleegning med hensyn

til rekreative aktiviteter (artikel 4).
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1. Introduction

1.1. Overall aim, objective

Decision makers in policy and project assessmesrsl mnbiased and reliable values, for example
to include in Cost-Benefit Analysis. Since valuasaf non-market goods and services often cannot
be estimated from real behaviour, stated preferemetnods (SPM) are frequently used to guide
policymaking (Freeman 1993), where the preferredhotk in recent years has been the Choice
Experiment (CE) method (Hoyos 2010).

This section introduces the focal issues for tlesi#) and aims to provide a broader perspective in
which the present thesis should be viewed. Fistcepts of environmental value are presented
which clarify that the focus in the present thesisn the economic value of environmental goods.
Second, market failure is introduced, including hbarises and the classification of environmental
goods and a brief review on valuation methods.rdllthe research questions and hypotheses for
each paper are presented which fulfil the genenmal af the thesis. Fourth, the theoretical
background behind qualitative methods used is dsmill The qualitative methods focus on
understanding the component of value which wasinedfpy the theory of concept. Finally, a brief
review of the two theories behind CE (the quantieatmethod used in this thesis) namely
Lancastrian and random utility theory are preseritezbntinues with a presentation of the concepts
of individual utility and preference as well as fae¢ measures. Reviewing the characteristics of the
theoretical framework makes it clear why CEs aredu® fulfil the overall purpose of the present

study.

1.2. Environmental value from the economic angle

In the present thesis the focus is on identifyimg &stimating environmental values, thus, it is
necessary to first describe what | mean by valogerpretations of the term ‘environmental value’
vary depending on the field (e.g. social scienbdppophy, natural science), and the concept of the
value of nature is complex and multidimensionalrien et al. 2003).

For the purpose of the present thesis, which isnaihg monetary value of forest ecosystems, the
economics definition is taken as a point of departun the following, the definition of

environmental values and then different types efrenmental goods are presented.



In economics, the values of environmental resounregoods in general, are measured by the
degree of usefulness the resources have for humansther words, economic value is a measure
which takes the benefit that a consumer can achimrma either a good or service into account
(Pearce and Turner,1990; Hanley and Spash, 199®).cdncept of ecosystem services is closely
related and is applied throughout the Introductisra linkage between nature and economy which
addresses the flows of value to people as a coresequof the amount of natural capital (TEEB
2010).

The economic value of ecosystem services is dividiedtwo main groups: use and non-use values
(Figure 1). Use values relate to the actual usta@fgood either directly (direct use value) such as
crops, livestock, fish, and water, or indirect wsdue. In terms of ecosystem services the direct
benefits are provisioning services. Indirect besefiom ecosystem services can e.g. be water
purification, climate regulation (e.g. carbon sesjtagion), and pollination. In ecosystem terms

these are regulating services.

Direct and indirect uses of the good are clear eptsc However, potential use values could also be
important since people may have a utility from naiimng a good in order to preserve the option of
using it in future. This category of use valueafiexd option value (Batemen et al. 2002).

Non-use value is an associated value that doesamziern our use, either direct or indirect, of the

environment, its resources or services. Non-useegabre categorised as follows: a) existence
value, b) altruistic value and 3) bequest valuestérnce value refers to the value which people
derive from the knowledge of the existence of adgauch as a forest (Hageman, 1985; Loomis
and White, 1996). Thus, the benefit is often a sarigvell-being from knowing a good exists, even

if it is never used or experienced.

Bequest value is the value of ensuring the avditaloif the good for future generations. It indieat

a perception of benefit from the knowledge thabuveses and opportunities are being delivered to
offspring [Beaumont et.al 2007)].

Altruistic value is the value which an individuaashfor others' use of the asset or resource. The
value includes individual willingness to pay for imaining an asset or resource that is not used by

the individual, so that others may make use of it.
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Figure 1 Total economic value of ecosystem (Adafah Pearce et al. 2006)

Economic theory assumes that the market pricectsfline true economic value of resources only
when a perfect (or a close to) markets exist. Alfothe unit of measurement in e.g. cost benefit
analysis is money, the conceptual basis is utilfgr many years, it was a difficult issue tranalat
utility into a cardinal measure. Utility functiorsse representations of things that make a person
happy are instead used to rank objects of choigeterate ordinal measure of preference. People
are asked to make a trade-off among different @sogmd maximize their utility.

Generally, economic value is measuredtiiy marginal welfare changas expressed via stated or

revealed individual preferences. So, the explanasaherefore "what is the maximum amount of



money a specific individual is willing and ableftorgo to be better-off, or avoid being worse-off,
due to changes in environmental goods or servitdd@surement of welfare changes can be in
terms of changes in the price of goods or its ¢yaliTo obtain a fundamental measure which
approximates an underlying utility change, moneyrioe of underlying utility change are used. l.e.
the maximum amount that someone is willing to magdquire more of something desirable, or less
of something undesirable.

A more precise definition of both WTA and WTP daa provided by the concept of the ‘exact
welfare measure’. This measure was first suggdsgedicks in 1943 in the context of changes in
prices for consumer goods. When considering a ypaohat would increase the price of a good to
households, Hicks define the compensation variaifdhis move as the minimum compensation an
individual would have to be offered to make herlve#i without the price change, compared to the
situation where prices were low and no compensatias offered. This is her minimum WTA. It is
worth mentioning that there may be situations whedividuals are quantity-constrained, e.g.
respondents face pre-defined changes in levelw$ervation policies and cannot choose what
level of conservation to enjoy. This will often thee case in the present thesis, the concepts ased f
welfare measurement change somewhat (Hanely anoieB&2009). Thus, WTP which has been
used in the present thesis is based on compensatiplys which tries to determine the maximum
price that each individual is willing to pay to e&e a good or to avoid something undesired.

What we measure in valuation methods is sociailscasd benefits of an action, that is the costs
and benefits to all members of society. The matginaial cost is made up of the marginal private
cost and any external costs. The marginal privatt s the cost to the firm (or individual) of
producing a given good or service. External costso(known as negative externalities) are costs
which affect society on top of those costs the finas already paid. Examples could include
pollution or health costs. These external costsadded to the private cost to give the total social
cost.

One of the main issues in measuring welfare and/éihee of environmental goods and services is
market failure. It occurs when the market failsnbeasure the costs and benefits to society for
different reasons. Being aware of this issue isartgmt in doing valuation studies. The concept of

market failure is now presented.



1.3. Market failure

The fundamental ideas of the market failure prileciefer to the theory of perfect competition and
the fundamental welfare theorems that link thisaitie the optimum allocation of resources in an
economy.

Market failure is a focal concept in understanding welfare economics of environmental goods
and services. Most environmental goods and sendoegategorised as non-market goods and so
various types of market failure are associated whttm. Thus, decisions regarding ecosystem
management including cost-benefit analysis are tioatpd tasks. Market failures occur when
markets do not reveal the full social costs or fenef a good. For example, the price of fossélfu
does not completely reflect the costs, in termsiofpollution, that are forced on society by the
consumption of e.g. gasoline. Market failuresteglao environmental goods and services include
the facts that: (i) many environmental goods andvises are public goods; (i) most of
environmental goods and services are affected bgrreadities whicloccur when one person's
actions affect another person's well-being andrétevant costs and benefits are not reflected in
market prices.; and (iii) property rights relatedetosystems and their services are often notlglear
defined (Hanely 1997; Begg et al 1997).

Environmental goods and services are often pulolaxlg, which mean that they may be enjoyed by
any number of people without affecting other pespémjoyment (non-rival) and people cannot be
prohibited from enjoying them (excludability). Tipeoblem with public goods is that, although
people value them, no one person has an inceriy@y to maintain the good so free-riding is

possible.

Externalities can be negative or positive. Theyuooghen the production or consumption of a
good, has a positive or negative effect on othesplee not involved in the production or
consumption (Hanely and Barbier 2009). For examplea river is polluted by runoff from
agricultural land, the people downstream experiemecegative externality. The main issue with
negative externalities is that the people theyiremgosed upon are generally not compensated for
the damages they bear. Externalities may also bigéiy@ For example there are many externalities
from forests and nature which offer benefits focisty which individuals do not have to pay for
(Hanely and Barbier 2009).

Finally, externality problems often occur in markebnomies when property rights are not properly

assigned. If property rights for natural resouresnot clearly defined, they may be overexplgited



because there is no encouragement to conserve Waem property rights cannot be established,
the effectiveness of markets in terms of the diatron, pricing and limiting of these resources is
considerably reduced.

Many resources have no specific or identifiable esviand are collectively available for everyone
to use. An absence of boundaries allows free-ridaontrolled access, which can result in the
over-exploitation or misuse of the resource.

As mentioned, market failures occur when marketaataeveal the full social costs or benefits of a
good. Thus, valuation methods can help resourceagen to deal with the effects of market
failures, by measuring the total social costs agmkfits to society. Valuation methods are presented

briefly in the section below.

1.4. Valuation methods

Different methods have been applied to measure tthe economic value of non-market
environmental goods and services. The availableati@mn methods can be categorised as revealed
and stated preference methods (Bateman 2002). Redvpeeference methods are used to value
non-market benefits/impacts by observing behavrat eelationships between non-market goods
and actual market therefore, they are indirectlgetielent on the presence of an actual market.
Stated preference methods are applied when estignidite monetary value of non-market goods by
creating a market. When it comes to estimatiorheftbtal economic value of a non-market good,
stated preference is superior to revealed preferbecause non-use values can only be estimated
using stated preference methods. These methodgrcamde ex-ante use and non-use benefit
estimates and are highly flexible and applicable twide variety of goods and scenarios (Powe
2005). However, one common criticism of stated gnaxice methods is hypothetical bias.
Hypothetical bias occurs in stated preference vaminastudies when respondents report a
willingness to pay (WTP) that exceeds what theyatt would pay using their own money in
reality. The presence of hypothetical bias chaksntipe validity of the results estimated from state
preference methods. Unfortunately, there is noelyichccepted general theory of respondent
behavior that explains hypothetical bias (Loomi&§P0 Meta-analyses (List and Gallet 2001, Little
and Berrens 2003, Murphy et al. 2005) have beeteimgnted to investigate study design elements
affecting hypothetical bias. According to List aBGdllet (2001) private good studies result in less



hypothetical bias than studies in which public gpade valued, and that hypothetical bias is larger
in willingness to accept studies than willingnesgay studies.

Cheap talk is an ex-ante mitigation technique wteetext script is shown to respondents before
starting an experiment which hints to responderisut possible bias and emphasizes the
importance of the respondent’'s answers despite hiypothetical nature of the chosen task.
Cummings and Taylor (1999) suggested a remindewknras “Cheap Talk” (CT) to be effective.
However, in subsequent studies the effectivenesheadp talk has proven to be vague (Aadland and
Caplan 2006; List et al. 2006).

In the present thesis the inclusion of non-useejaluaddition to use value, is important, so tie C
approach (a stated preference technique) has leésatesl. In the following section, different types

of environmental goods, specifically the ones adersd in the present thesis, are reviewed.

1.5. Types of environmental goods

Apart from the different categories of environména@ues mentioned above, researchers need to
be aware of different types of environmental goadd their characteristics, especially when the
focus is on the linkage between valuation and gdbecmulation (e.g. Paper three in the thesis).

In economics, based on the specific characterisfitke goods, there are different classifications.
Samuelson (1954) focuses on subtractability astindtive characteristic of the goods and divides
all goods into two categories namely public andgig. A good is subtractable when one person’s
consumption deducts from the total consumption Wwhec available to others. Musgrave (1959)
addresses another characteristic of the good whiekcludability. In fact, addressing the attrilsute
of a good which make it (im)possible to exclude sore from benefiting from the good. From his

view, private goods are excludable while publicdmare not.

In the present thesis the classification provideditrom (2003) is used which is a combination of
the classification by Samuelson (1954) and Musgré¥854). Ostrom (2003) uses both

characteristics of excludability and subtractapilind suggests four categories of goods namely,
private, public, common-pool resource and club goodleedless to say, the degree of
subtractability and excludability is relative sinaelot of goods cannot be placed into the pure
categories. Therefore, according to Ostrom (20p8klic goods are characterised by being non-
excludable and non-rival in consumption (Figure \&ell known examples of pure public goods

include flood control systems, street lighting avadional defense. A flood control system cannot be



limited to those who have paid for the service.oAlthe consumption of the service by one
household will not diminish its availability to ats. For example, an aesthetic view is a pure
public good. No matter how many people enjoy tieevyothers can also enjoy it. In most cases, no
individual user would pay for a good that couldused for free. Many of environmental goods are
categorised as public and the issue of free-ridsran obvious reason for market failure for putting

a price on them.

Subtractability
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Figure (2) adopted from Ostrom 2003

In the third paper, the nature of biodiversity agudlic good is investigated. It discusses to what
extent it can be considered as global or local ipugbod. This is of importance for policy
formulation in transnational coordination of consgion effort. According to Perrings and Gadgil
(2003) some biodiversity values, like the preseovabf the information contained in the global
gene pool, are categorised as pure public goodsusewf providing long-term benefits at a global
scale (global public goods). Others, such as tgelation of productivity in grasslands, the control
of soil erosion, are impure public goods since thbeyvide benefits at a much more local scale
(local public goods) on a much shorter time-scBleriings and Gadgil2003).

The international coordination of conservation gpland management is widely expected to reduce
costs and increase effectiveness. An underlyingnagson is that biodiversity protection is a global
public good and, specifically, that the value obdiversity protection is independent of the
geographical and political jurisdiction of provisio

The research question that this paper addresdeswi$ar biodiversity protection can be considered
a global public good, with benefits extending beyarational borders? Traditional public goods
and services, such as national defence, librandsfiee brigades, have fairly well-defined benefit

distributions at local, state or national scalewidwer, the geographical distribution of benefitair



some public goods and services (especially nonakes), including the protection of biodiversity
is not quite as obvious (Deacon and Schlapfer 20M@grefore, the degree to which biodiversity
protection implies public goods is often discussetklation to whether the spatial location should
matter for biodiversity protection valuation (Jotors et al 2002, Bateman 2009, Brouwer et al.
2010, Schaafsma 2011), including whether non-ateeg are also sensitive to site (hayentry) of
provision (Hanley et al., 2003, Schaafsma 2011)s Tthscussion and research question is of
interest, because international coordination ofliversity conservation may face challenges, the

less people share and value the public good aspéaidiversity protection across borders.

2. Research gquestions and hypotheses

The overall objective of the present thesis isidarstand the components of environmental value
by examining lay people’s perception. Hypothesed @search questions in Paper One targeted
increasing the current knowledge on the lay pespterception of nature and the most frequent
characteristics of forest ecosystems that peopl prefer. Hypotheses and research questions in
Paper Two use knowledge gained from Paper Onesfonating the value of forest ecosystem and,
consequently, decreasing the anomalies such aextoat embedding and scope insensitivity bias.
Hypotheses and research questions in Paper Thueehbeen framed to use the result of a CE to
formulate policies in concern with protecting fdresosystems i.e. biodiversity coordination in
paper three and conflict management in forest adicre in Paper four). Research questions,

hypotheses and methods of data collection are suizedan Table 1.
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Table 1. Research questions, hypotheses, and nsetfio@ta collection

1-How do lay people perceive
nature?

2- To what extent do lay people

understand ecological concepts? Qualitative  techniques
: uch as focus grou

h h ¢ The perceptions of lay people abo%iscussions individua
SBW ataret ? meSt rer?uent environmental goods are different from = 20 (= o
characterists of forests that those which are commonly held by the : gnitiv
people mention? research community when they seleffSt10ds, such as thinkir
a'ioud and drawing

3- What mental constructs do layarinytes and levels for inclusion in

people have surrounding the  giateq preference valuation exercises. P'CtUres
concept of biodiversity?

©

g
)

Does informing respondents If respondents are presented with
about the stability and resilience  attributes of biodiversity that are
services of biodiversity as incompatible with their own mental o
; L Results of the qualitative
opposed to only presenting constructs this will decrease the
o . Lo . . : methods from Paper ong¢
biodiversity as species richness  contextual issue in their WTP for
L ; : and a CE
decrease the (contextual) biodiversity preservation

embedding issue in respondents’
WTP for species richness?

Overall hypothesis : Presenting the

attribute

(biodiversity) compatible with
Does informing respondents of respondents’ mental construct makes
the stability and resilience respondents scope sensitive about
services of biodiversity as dlfferent. levels of the blodlversnyReSuIts of the qualitativ
opposed to only presentation  provided: methods from Paper orje
biodiversity as species richness and a CE
change the respondents’ - WTP of respondent who are only

sensitivity to scope of study?  presented by species richness is not
statistically significant different among
different levels while this is not the case
when they get informed by stability and
resilience services of biodiversity

11}
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Overall hypothesis:
To what extent can biodiversityBiodiversity protection is a global public
protection be considered a globajood and specifically that the value of
public good, with benefits biodiversity protection is independent of
extending  beyond nationathe  geographical and  political
boarders? jurisdiction of provision:

A CE, delivered online
() Neither distance to, nor the
nationality of, the site of conservation
affects WTP estimates for a given policy
alternative.

(i) Only distance to (and not nationality
of) the site of conservation affects WTP
estimates for a given policy alternative.

(i) Only nationality of (and not
distance to) the site of conservation
affects WTP estimates for a given policy
alternative.

(iv) Distance to as well as nationality of
the site of conservation affects WTP
estimates for a given policy alternative.

(i) Doses any potential evidence
of conflict among forest user
groups exist in Denmark, (if so,) online survey
who disturbs whom and to what There is no evidence of disturbance and
extent? potential conflict among different forest
user group in Denmark

(i) How much further each CE method-online survey
forest user group is willing to
travel (WTT) to avoid meting
many forest visitors and thereby
encounter potential conflicts?
Are some user groups more
willing to travel further than
others?
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3. Theoretical framework

3.1. Theoretical framework for the qualitative approaches used

Paper one, identifies categories of forest ecosysteas an environmental good to be valued,
grounded in focus groups and individual intervieWswever, concepts from previous studies and
theories implemented on lay people perception apdesentation of nature and biodiversity were
used (Van den Born et al. 2001; Hunter and RinG@&A2Buijs et al. 2006, 2008 ,2009, Fischer and
Yuan 2007).

The approach of Fischer and Young (2007) was mappfied. It is based on using ‘the theory of
concept’ to build individual’'s mental constructsrreunding concepts. The theory of concept
consists of using three systematic steps whichelgelp reach the categories of biodiversity.

This approach has three steps which is helpfulascade individual mental constructs: (i) an
explicit word or expression which categorises aceph and (ii) definition of a concept, (iii) an
ideal illustration or image which is a represen&@if the concept. At the first step understandable
categories for a concept e.g. biodiversity, wasitbhy understanding lay people’s a perceptions of
biodiversity and using lay people’s speech and tegpanded it by collecting data about ideal
image of the concept. Since one undeniable stegndérstanding biodiversity is getting a deep
understanding of human relationships with biodiigrgBiljs 2009), in addition to the steps
presented by Fischer and Young (2007), we invesiiggarticipants’ attitudes toward forest
ecosystems to see how lay people frame their viemarnds biodiversity management policies.
Since in valuation methods we usually present hgses in a frame of conservation policies, this
step helps us to frame them according to lay pé&ophental constructs to decrease heterogeneity

and help approach their true value (willingnesspay) for biodiversity.

For finding categories for biodiversity, stepsdnd (ii), Mace et al.’s view on biodiversity (2012)
was used to see the extent to which the lay peaopie is similar to these categories. Mace et al.
looked at biodiversity with an ecology perspectaed put biodiversity into 3 main categories;
biodiversity as a googer se biodiversity as a regulator of ecosystems andibersity as a final
ecosystem services. However the authors do notge@ny qualitative view point from the general
public regarding these categories. Therefore tlestipn can be posed that if all these categorees ar
embedded in a lay person’s mental construct abmalivtersity, are the categories of any use in

valuation studies? Our findings from qualitativevestigations, proved the presence of two of
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categories presented by Mace et al. (2012) ingpatnts’ mental constructs. These are biodiversity
as a good and biodiversity as a regulator of edesysunction.

3.2. Theoretical framework of the selected quantitéve approach (CE)

The theoretical framework of the CE method whigks applied in Papers two, three and four is
based upon neoclassic welfare theory, the Charstiter Theory of Value (Lancaster 1966) and
Random Utility Theory (McFadden 1974). Neoclasswalfare economic theory presumes that
individuals are rational, have well-defined preferes over alternative bundles of goods and they
maximize their utility at the time of making a cbei Therefore, each consumer is able to rank a
realistic set of goods and choose the one whiclesgihe highest preference. (Freeman 1993;
Gravelle and Rees 1992). In economic theory p&opleeference are assumed to be complete,
transitive and reflexive (Gravelle and Rees, 1992)s means that people are able to express a
preference of indifference between any pairs ofsoamption bundles; they have consistent
preference meaning that if they prefer X over Y ahdver Z, and then they also prefer X over Z
and any bundle is indifferent to itself. Paper 2iradses a situation where respondents’ estimated
value for the two bundles of a good are inconstgtsrope insensitivity) and discusses one possible

solution for such issues.

The CE method, which is a questionnaire based appr@resents a survey to respondents with a
hypothetical market where they are asked to chbesgeen two or more alternative compositions
of a good in a choice set. Each alternative is rilest by a set of attributes in accordance with
Lancaster’s attribute theory of value, where a goad be described as consisting of a bundle of
characteristics at certain levels where utilityne derived from the good as such, but rather from
the specific attributes. Thus, total utility of tgeod is the sum of the attribute utilities (Larteas
1966). Paper one and two use this theory and aslttresmportance of selecting and presenting the

attributes of a good in order to increase the ugliof the estimated result.

When prioritizing a relevant policy for provisiorf the environmental goods and services is the
main aim of estimating respondents’ preferences itecessary to probe and clarify what the value
of the environmental goods and service is. Thise&onsists of the social benefits and social costs
and such values are measured over all individuakie. Economic theory of consumer choice

(McFadden 1974; Lancaster 1966) taking the fadt bgpondents are rational and maximize their
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utility over different choices so it can be appltecassess these values in real life settingsiepth
understanding the value of the environmental gaouk services is what the Paper three and four

are referring to.

3.3. Individual utility function

The first step of estimating marginal utility isaming the individual utility function. Individual
utility function , U, of ajth alternatives in the@’th choice occasion respondent, faces a choice
between a status quo and two management altersatize be described by (Lancaster 1966):

Uni = U(xy; ,Zn)

Where individuah derives utility,U, from good depending on a vector of attributes of the good,
and a vectorZ, describing the socioeconomic characteristichefindividual. If the individual gets
a choice between two goodsndj, it is assumed that the rational individual wilaximize their
utility by comparing the two goods and choosing dine which gives the higher utility. Therefore
goodi is chosen over gogdf and only if:

Uy >U;Vi#j

Difficulties in completely describing the good ierms of its attributes, differences in how
individuals perceive and value the attributes orpdeé measurement errors mean it is impossible to
observe this utility with certainty by examiningetichoices made (Bateman et al. 2002). What the
analyst actually observes is an indirect utilitpdtion, V. In a specific case, where a respondent,
faces a choice between a status quo and two maeageatiernatives, the utility), of thesej

alternatives in the'th choice occasion can be described by:

[3]

V(ASCX;,.[.0) +&;, - If j=1(statusqup
U, =

ijin

V(Xijnnéi-ﬁ-a'i)"'gijn - if =23
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Here the indirect utility,V, is a function of the vector of explanatory vahes) x;,, containing
characteristics of the individual, the alternatared the choice situation, as well as the vectors of

individual-specific random parameteréi, and fixed parametep,g . An alternative Specific
Constant (ASC) is specified for the status quormdteve in order to capture the systematic
component of a potential status quo effect (Scet@., 2005). Assuming a linear function tdy

and collecting all the arguments in the vectprfor alternativej and individuali, we can write
U; = BXij

distributed, (see Hausmann and McFadden 1984)rtiteability of choosing alternativie amongj

, Whereg is a vector of parameters. Assuming the error ¢gnis [ID extreme value

alternatives by individual according to Train (2003), is:

(4)

P () = SPHEX)

> exppx,)

J
whereu is a scale parameter which is inversely relatethéoerror variance and can be estimated
by applying a scale test (e.g see Bierlaire, 200Bypically in a CE, the price of the good is
included as one of the attributes and if an estahAtcoefficient for one of the attributes, is
divided by thes-coefficient for the price attribut@price, and multiplied by -1, the result is known
as the implicit price or the WTP for that specditribute (Louviere et al. 2000):

WTR, =5 [5]
lgprice

Willingness to Pay (WTP) and Willingness to ACCMTA) are two examples of existing devices
that are used to determine the price of a goods Vell known that the concepts of WTP and
WTA are derived from the Hicksian welfare measwkthe compensating variation (CV) and the

equivalent variation (EV). Below a brief reviewldicksian welfare measurement provided.

4. Progress and contribution

The previous section addressed the assumed thedrgamework as well as basic assumptions
behind the CE method in order to derive prefererica®s choice. The Lancaster (1966) theory

16



behind CE assumes that individuals derive thelityifrom the characteristics of goods rather than
from the goods themselves. Any technical or congdpincapability in presenting attributes or

characteristics in the design of questionnaires oaage a bias.

Some of the well-known biases which have been mratehe literature include: hypothetical bias
(Carlsson and Martinsson 2001; Johansson-StenmadnSaedsétter 2008), starting point bias
(Ladenburg and Olsen 2008), status quo bias (Sadrph 2005; Boxhall et al. 2009), price vector
bias (Carlsson and Martinsson 2001) and protest be&as (Meyerhoff and Liebe 2009). The
literature mainly focuses on finding better waysatwalysis data and develop models that can
account for some of this observed behaviour, howedtiere are fewer studies which examine the
earlier stage of formulating an environmental gaod framing the questionnaire to be compatible
with respondents mental construct (addressed ierRame and two), and then applying the result

for conservation practices (addressed in Papee tmd four).

4.1. Paper One

Title: Revealing general public perceptions of &rbiodiversity value components and its applicafior
valuation methods.The aim of a CE as a stated preference methodvimoemental valuation is to
understand preferences and trade-offs within a icpdat population for a particular
good/service/state (Coast et al. 2012). Therefbeeidentification and characterisation of whabis
be valued must be understood by respondents. CBHesnthe consideration of a broad range of
policy changes, and respondents must be able te madte-offs between the attributes in question
(Coast et al. 2012). It has been argued that adackderstanding of biodiversity issues by the lay
people is a barrier to their effective participatia valuation and management programmes (Spash
and Hanley 1995; Hunter and Brehm 2003) and coresglyuwe may be measuring the preferences
of only those individuals who have above-averagewkadge of nature. Ensuring that attribute

descriptions reflect lay people’s perceptions anovkedge may help address this problem.

The qualitative techniques of focus group discussiondividual interviews, and other cognitive
methods such as thinking aloud and drawing picturage been used to improve the awareness of
respondents’ perception, understanding and catagamn of environmental goods when they are
answering questionnaires (Johnson et al. 1995h€&itsand Young 2007). This has resulted in

improved information statements (Loomis et al. 1988yle et al. 1994; Henwood and Pidgeon
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2001; Powe et al. 2005; Levy and Kellstadt 201219 & remaining problem is the inter-linkage
between this improved knowledge of perceptions wedneed for a reductionist and measurable
description of the environmental attributes, asunegl in valuation exercises, management, and
prioritisation. The aim of the study is to deriveasurable attributes, from qualitative intervieafs,
biodiversity for a CE that captures the nature @ations of lay people and are relevant to

management.

Methods, i.e. focus group discussions and indiMiduéerviews, and picture drawing as a
supplementary cognitive method were applied to stigate lay people’s mental constructs about
biodiversity and people’s attitudes to biodiversihanagement. Applying a systematic coding
strategy derived from grounded theory revealedt ftthiaersity of animals and plants’, 'natural

appearance and dynamics of ecosystem’, and ‘paadequiet’ were the attributes of forest
ecosystems most frequently mentioned by lay pedpladdition, it was found that lay people had
an intuitive understanding of ecological conceptghs as biodiversity even though various

ecological scientific terminologies were unfamilfar them.

The study has three key findings which may be udefuimproving the design of questionnaires
and environmental economic valuation studies. tAinge value of functionality of biodiversity and
the value of species richness are inseparable @diogoto general public understanding. Therefore,
valuation studies using only species richness nmyeflect the true value of nature and there is a

risk of ignoring its functionality value.

The second issue refers to the fact that in desigQiE always the present situation is used as a
benchmark for lay people and asks them to makedetoff based on that, but according to the
gualitative results we found that this may not alsvhe the case. Respondents have an ideal image
of nature or good as a benchmark and may useshif@rence point to capture their preferences.

The last issue refers to the management schemerméfby lay people to be considered by
managers and policy makers in defining the politbelse supported by lay people. Lay people were
mainly in favour of a type of management whichrisbetween active and passive management
because they do not want large-scale human inteoveim ecosystems, but they are in favour of
management which they can be involved in. This shthwse participants at the time of answering
a valuation exercise, in addition to the preferethey have for biodiversity conservation; also care

about how biodiversity is conserved. This referghimframing of different hypothetical alternatives
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which should be in tune with respondents’ prefeesn@s a conclusion, we suggest that thorough
gualitative assessment of respondents’ perceptfonature may facilitate the development of
identifying appropriate attributes and alternatiies valuation methods. There are, however,
unresolved challenges associated with the quakatiork, most particularly in the tension between
the usual purpose of such work (to obtain deep nstaleding of phenomena) and the essentially
reductive aim of describing all the key conceptaafase in as few attributes as possible (Coast et
al. 2012).

4.2. Paper Two
Title: How should biodiversity be presented in \alan studies? Testing for embedding and

information bias.

Embedding effects play a crucial role in the vajidif stated preference outcomes, often arising
from imprecise presenting of goods such as bioditser Biodiversity is considered central to
supporting all ecosystem services (Balvanera e2@)6), but is often not thought of as a service
itself (Mace et al 2012). In valuation studies, @pg richness, number of species, has often been
used by researchers (e.g. Hoyos etal. 2012), amitray reasons because it is simple to understand
by respondents, fairly neutral, and it is possibléanslate into a quantifiable management uoits f
which causes, patterns and consequences are edfatrell documented. However, the value that
people place on the species richness may not daltyure the value people have for biodiversity as
a whole. Therefore, in the current study, resutisfthe qualitative study were used (Paper One), to
describe the attribute biodiversity in a CE survegsed on the mental constructs held by
participants in the study instead of following poms literatures and using species richness.
Qualitative findings (Paper one) showed that spedehness and ecosystem stability arising from
species diversityare the most frequent characteristics when thep&nple conceive biodiversity

and they see them as interlinked.

Then it comes to another question which addres$eshviype of species should be chosen as an
indicator of biodiversity for CE? The majority eéspondents during preliminary-interviews
addressed common species as possible indicatoriodiversity. Comparing this with species
conservation practice, it generally emphasisesregetad species (e.g. the Endangered Species Act,

Red Lists, and protection of biodiversity hot-spptghile recent studies in ecology underlines the

! when people state stable they describe it by bairtgalance’ and elaboration of it leads to what call hereafter, stability and
resilience of ecosystem.(Bakhtiari e al .2014a)
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significance role of common species to ecosystamstion (Gaston and Fuller 2007) which is
likely to be more strongly delivered by the commitian the rare. Although there is growing
evidence that more diverse systems (i.e. thoser#tain the rare as well as the common) both
deliver higher functionality and are more resiliégmtchange. Species richness and functionality of
common species was chosen to be used for the presety as an indicator for biodiversity.
People may or may not consider ecosystem stalaifity resilience as a part of biodiversity. So it
may cause embedding issue in the valuation stugisnbedding effects occur when a particular
good obtains different valuations when respondentsvalue on independently or as a part of a
bigger good. Embedding effects happens e.g. whgwod is a part of a larger good (Loomis et al.
1993, Carson and Mitchell 1995, McDaniels et al020Svedsater 2007). Embedding issue also
arises due to difference in spatial scales, e.g.rower representing all rivers or due to time ssal
when the good may only be provided for a shortqaehut respondents believe it to be for a longer
period (Brown and Duffield 1995, Clark and Frie2€©8).

An issue which has not been investigated a greailt ideliterature is when two components of a
good are interlinked and complementary in a respotisl mind. Therefore, respondents have an
implicit utility for the combination of two compongs. However, if respondents are presented with
an indicator which only addresses one part of tagrespondents cannot be expected to express a
value for the whole good. So, the difference betwibe value expressed by respondents when they

are presented differently to a good, addresseextual embedding effect.

The main aim of the current study is to test whetlkie can identify such contextual effects in a
choice experiment valuing biodiversity. As ‘speciichness’ and ‘stability and resilience’ of an
ecosystem are functionally linked, we cannot dplihto two attributes which vary independently
from one another. Therefore, a split sample wasiepprhere half of the respondents (Grejdges.
receive a questionnaire where biodiversity is dbedrby the number of common species only, and
half of the respondents (Graja) receive the same questionnaire, but with inforomabn the
stability consequences also in the form of an &mlthl graphically described attribute within the
choice set. Information effects and contextual esdibey effects were distinguished by designing
follow up questions and investigating WTP differeadetween those who answered ‘yes’ to a
follow-up question on whether they considered $tgitand resilience service when they answered
the choice sets and those who answered ‘no’. litsgtysto scope often arises from an imprecise

presentation of information, and thus an impreaiselerstanding of the quantity of a good
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provided. Consequently, the presentation of a npoeeise the description of a good being valued
should improve scope sensitivity. Sensitivity tmge for biodiversity for the different splits was
tested and it was found for all splits, that regpors are sensitive to increases in provision

compared to the status quo.

The overall conclusion would be that WTP for biaasity differs significantly between the two
splits. It can be concluded that using a measuch as the number of species may underestimate
people’s valuation of biodiversity as it does napture the lay people perception of biodiversity
function. Furthermore, it was found that explicilglding a description of the role of biodiversity i

the ecosystem to the choice set improved sengitiviscope.

4.3. Paper Three

Title: Valuation of biodiversity protection acrossrders: Limits to the public good?

The continued loss of biodiversity at the globahlschas prompted national and international
actions and policies targeting also internationathprdinated efforts (e.g. Natdr2000, Rio Earth
Summit, CBD2010Nagoya®). In spite of this, the rate of biodiversity lodses not appear to be
slowing (Butchart et al, 2010), many countries dat meet targets set by the Conservation on
Biological Diversity (Perrings et al. 2010), anchegved pledges were made at Nagoya (CBD2010
Nagoyg. There may be several reasons why trans-natamgraements have made little progress: for
example, simply the issue of free-riding (Olson 3;9®strom 1990), making it difficult to get
individuals and nations to pursue their joint wedfen the case of global public good provision. An
underlying assumption is that biodiversity protestis a global public good, and specifically that
the value of biodiversity protection is independehthe geographical and political jurisdiction of

provision.

Therefore, in this paper we examine the extenthichvbiodiversity protection can be considered a

global public good, with benefits extending beyoradional borders. Therefore, the degree to which

1 Natura 2000 is an ecological network of proteeteghs in the territory of the European Union:

http://www.natura.org
2 UN's 2012 Rio Earth Summit (Rio +20): www.earthsuitrinfo

% Convention on Biological Diversity's (CBD) 20100" meeting. Nagoya Japan-cop10: http://www.chd.intl€s
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biodiversity protection implies public goods isasftdiscussed in the context of whether spatial
location should matter for its valuation (Johns&tral 2002, Bateman 2009, Brouwer et al. 2010,
Schaafsma 2011). Similarly, we wished to establidgtether non-use values, such as existence
values, are global public goods and are also seadib the location of the site of provision (cf
Hanley et al., 2003, Schaafsma 2011). This disoussnd research question is of interest, because
international coordination of biodiversity consdiga may face increased challenges if public good
benefits are only distributed across relatively kmaographical extents, i.e. if so-called “global”

public goods are, in fact, not global at all..

To address this we designed a CE valuation studyskd on biodiversity protection measures in
beech Fagus sylvaticaforests in southern Scandinavia. We selectecttregions, two in Denmark
(Fuen and Zealand) and one in Sweden (Scaniajhidé sites are separated from one another by at
least one bridge. As the forests were similar petand geographical location, the same protection
measures would provide enhancements to biodiveo§ippmparable quality. With that design the
current study successfully distinguished the efigicthe distance to site of provision from the
country of provision, which is novel to the litenad. We found distance related attributes reflect
transport costs (bridge tolls., per kilometre cpstsxd we found Swedes and Danes to prefer
provision in their own country over that deliveredthe neighbouring country. The overall results
of this study have policy-relevant implications fglobal conservation efforts. The underlying
assumption in most conservation management mosléisaii the benefit of biodiversity protection is
independent of spatial scale, culture or natiopaltowever, our results suggest that this is not
necessarily true and so has to be taken into ceraidn for future transnational coordination

programmes.

4.4. Paper Four

Title: Willingness to travel to avoid conflict fdorest recreation planning.

Conflicts among forest visitors have direct effanighe quality of a recreational experience. As the
number of visitors to forests close to residerdia@as increases, as well as the number of different
activities, so does the potential for perceivedflotts. Previous studies have emphasised the
importance of outdoor recreation for Danes (Jerss&hKoch, 2004). Increasing the number (and

diversity) of visitors will increase the probabylibf crowding and encounter rates which reduce the
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guality of an outdoor experience (Absher and L&81] Shelby et al., 1989; Kleiber, 2001; Hall
and Cole, 2007). The presence of conflicts is amdicator of the social carrying capacity in
recreation and tourism settings being exceededduarapean context, there has been little focus on
the relationship between conflicts and crowding rfid@tt and Schneider2000 ; Arnberger and
Mann 2008 ).

Conflicts are more persistent and stable beyondracplar visit. Owens (1985) suggests that the
conflict itself is an experience which can be meedwn a scale from dissatisfaction and frustration
to confrontation. It may or may not regulate actugthaviour.

Following Owens (1985), we look at conflicts agarSistent’ concept, and therefore we ask people
for their general view of disturbance from otheople. Opposed to many other studies (e.g. Vaske
et al., 2000; Thapa and Graefe, 2003; Vaske ek@Qy) that focus on the actual encounters, we
will therefore take mainly occurrence of disturbamato account. We do not get a good measure of
the actual experienced conflict(s), but rather asnee of the perception of conflicts. Likewise, we
use crowding as an indicator for the potential offticts. Here we follow Jacob and Schreyer
(1980) who argue that crowding is a subjective judgt of an individual that e.g. there are too
many other people there. So the ‘too many’ canr refedifferent number of people according to
different individuals. Therefore, we do not useuatthnumbers of visitors, but rather terms like
“Few” and “Many”. It may be individually perceivedow many “Few” are, but the relevant
measure we are looking at is how willing people tar¢ravel to avoid crowding and thereby the

potential of conflicts.

There is some evidence of existing potential cohffimong forest user groups in Denmark. To
avoid conflicts we need to understand what causetherefore the first research question of the
present paper investigates who disturbs whom amdhét extent.

The results show that the user groups which haea bhestly reported as disturbing group by other
group are ‘Mountain Bikers’, 'Horseback riders’,uRners’, 'Group-runners’, 'Dog owners’ (Dog

walker).

As one coping strategy, recreationists may deadeidit an alternative location either within the
same recreational area (i.e., intra-site displacé)re in a completely different recreation setting
(i.e., inter-site displacement) (e.g. Hall and $i€2000). If they do the latter, they may be wilin
to travel further to avoid the potential of conficThus how far people are willing to travel toaV
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crowding would be an indicator of how importantyttied it. So, travel cost may be an indicator of

the economic value of crowding avoidance.

Therefore the second research question of the pafww much extra people are willing to travel
(WTT) to avoid meting many forest visitors and #igy encounter potential conflicts? Are some

user groups more willing to move than others?

One way to avoid conflicts is to distribute peopkdter way. We therefore generate a simple CE,
with a focus only on the travel distance and crawgdWe are therefore able to put the emphasis on
the crowding aspect alone by utilising straightward trade-offs within the choice cards.
Furthermore, we use a subjective measure of crgakénan attribute, thereby directly focusing on
people’s perceived utility. We estimate how maniprkietres each forest user group is willing to
travel extra to reach a forest with a few visitof$is is new to the literature on investigating
conflict management and recreation planning foedar In general respondents have a negative

preference (WTT) for increasing travel distance.

Comparing the marginal willingness to travel offelient user groups suggests that some groups

have a willingness to travel further than averageeich a forest with few visitors.

the groups of ‘Mountain bikers’, ‘Peace and natloeers’, and ‘Horse riders’ have an extra
marginal willingness to travel (WTT) of 4 km, 4.8nkand 4.4 km, respectively, in addition to the
average preferred travel distance of 6 km, to reachforest with “Few” visitors. At the other end
we find respondents who exercise (Exercise groug)iniy a negative marginal WTT of a
magnitude of 2 km. The marginal WTT for groups Bichickers’, ‘Cyclists’ and ‘Overnighters’ is

not significantly different from the average WTT.

In conclusion, the present study revealed thatethierevidence of perceived conflict among
different forest users in Danish forests which rsedbe dealt with by managers. The study gives
an overview of respondents’ marginal utility tovieh in order to avoid crowded forests and
consequently avoid conflicts. Providing knowleddeh® preference for reducing crowding among
different forest users may help managers and pfantte distribute them along with their own

preference.
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5. Policy perspective

A challenge in applying CEs to valuing environméigi@ods is how to present enough information
in order to elicit respondents’ precise preferenges$ not present too much detail as to provide
them new information and thereby affect their prefiees. Paper One and Two take a more
theoretical view point on validity of the estimatedsult and focus on the methodological
improvement of choice experiments. Applying quél& interviews in several iterations, we
carried out an in-depth investigation of human eptions of nature (here taking forests as
representative of nature) which brings some practkoowledge to be used in designing the CE
guestionnaire. For example, it provides measuralbtéoutes of forest as an environmental good for
a CE that captures the mental construct of thevaelketarget group (here lay people).

Paper two, is built on the result of Paper One iflustrate the effect of framing choice experiment
guestionnaire in tune with lay people’s mental ¢autds of biodiversity. It shows the increase the
validity of WTP results in the sense that respotsl@ne more scope sensitivity and have a lower
variance. We recommend that future studies usetailett presentation of biodiversity which
includes stability and resilience and uses a cuialé survey to identify how to present biodiveysit
in the relevant case. It seems clear that the Jailbgiversity both as a good itself (e.g. by specie

richness) and as an important contributor to edesysunctionality.

Paper Three and Four have a more empirical poliexggective and try to investigate public
preferences for policy formulation. This is of im@nce for bringing public support for
environmental policies (Fischer and Yung 2007).nfri@ preliminary qualitative study, it came out
that although forests and biodiversity have beemsicered as global public goods respondents
indicated that the location and country within whithe goods were located were important
properties. Paper Three therefore investigateshveh&omparable biodiversity protection measures
and outcomes in two countries are indeed valueagebal public good by the population in those
same two countries. Using a CE, the individualg’gimal willingness to pay (WTP) for comparable
biodiversity protection measured and outcomes aarogntry borders were estimated for locations
in Denmark and in southern Sweden. The overall ltesef this study have relevant policy
implications for global conservation efforts. Whitae underlying assumption in most conservation
management models is that the benefit of bioditsersiotection is independent of spatial scale,
culture or nationality, our results suggest tha th not completely true. This study stresses éhat

focus solely on cost-effectiveness may disregarfdomant aspects of the allocation of social
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benefits and result in loss of significant welfaeonomic gains. This is of importance for the
design of trans-national conservation policiesnasonly effectiveness and efficiency needs to be

considered, but also welfare distribution acrossies.

Getting peace and quiet from forest ecosystemeeasob the most frequent characteristic of an ideal
forest to visit given by respondents. This can bastered as a motivation for recreational
activities in the area. On one hand, the resultgualfitative analysis (Paper one) illustrate thate

is evidence of perceived conflicts among resporgleisiting forests. On the other hand, providing
knowledge about the recreation benefits of usenggdelps forest managers to be able to distribute
them in accordance with their own preference. Thusaper four we focuse on the concept of
‘perceived conflicts and crowding’ among forestrgss&he CE method is again used to estimate the
average value of getting peace and quiet from & tasa forest and the amount of money (as a
travel cost) which each forest user group would foagtvoid the conflict and crowding. The result
could be used for recreational management and ijplgn®n average, respondents are willing to
travel 6 km extra to reach to a forest with fewmsiters compared with a forest with many visitors.
Comparing marginal willingness to travel of diffeteiser groups suggests that some groups have a
willingness to travel further than the averagedach a forest with few visitors (‘Mountain bikers’,
‘Peace and nature lovers’ and ‘Horse riders’). émtcast we find the “Exercise” group who are
willing to travel less than the average to readess crowded forest. It means that they are less
sensitive to meeting many other people in forestampared with, for example, Peace and nature

lovers.

Conflict situations potentially endanger the suscefa forest recreation planning. Identifying a
problem is necessary but not sufficient conditibhe aim of this study has been the identification

alone, such that informed decision making can dlee afterwards.

In addition to the above results, Paper One rdmgg@eople perception regarding forest ecosystems
‘management. Although the following results areydyel the scope of current thesis, it is worth
mentioning them as they may be of use for futuugliss. Based on what participants addressed
during interviews in regard with human relation twhiiodiversity and its management we could
find some common concepts among their perceptiah ‘adaptive management perspective’.
Looking at the literature, Holling (1978); Norto2005) and Evans et al. (2008) argue that adaptive
management emerges from recognition and integratidhe following six concepts which we also

found as underlying principles in people’s peraaptdf human-biodiversity relationships, namely;
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(1) variability, in that natural resources alwaysege due to both human management actions and
natural variation; which we found that participamsost often refer to this issue; (2)
unpredictability, in that some of these changes$ beél quite surprising: we came across this view
among participants when they were talking aboutedbrbenefit in reducing unexpected
consequence in future and they have believed thabhserving diversity of ecosystem we could
have a sort of insurance and resistance againstoemental changes; (3) uncertainty, which
addresses the fact that management actions wilyawave to be initiated in the face of surprises
and imperfect information; (4) experimentation,tivat all management interventions should be
treated as provisional experiments from which néseovations, hypotheses, and knowledge about
the managed resource can be developed: Lookingdatidual interviews reveals that participants
perception was in line with issues 3 and 4 as wB)l.flexibility, in that all management policies
should be continuously modified to reflect new digr@s about the managed resource; and (6)
participatory, in the sense that local citizensuthidoe involved as partners with managers and
scientists in building basic knowledge and futuoalg for better managing the resource. This issue
was also raised by participants who felt themselkesponsible for conserving diversity of
ecosystems and they wanted to be part of the marmagechain. Therefore, respondents perceived
a sort of adaptive management which identifies ttag#ies, and then establishes methodologies to
test hypotheses concerning those uncertaintiesels management as a tool not only to change the
system, but as a tool to learn about the systers.clbncerned with the need to learn and the dost o
ignorance, while traditional management is focusedthe need to preserve and the cost of
knowledge (Holling 1978). Therefore, taking theided knowledge from respondents view point
of nature management and formulate the relevamtips] increases better support from individuals

and consequently society.

To sum up, environmental concepts are complex ituraawhich makes valuation methods a
challenging area. The present thesis illustrategptisitive effect of undertaking mixed approaches
which enrich our understanding of the preferendeth® general public regarding environmental
issues and consequently decreases the complexdtyaaomalies in estimation results. However,
there is still a need to developing such mixed apgines in order to be able to link more directly to

valuation approaches and policy.
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Abstract

Valuation studies about environmental goods, eigdiversity, often use characteristics and
indicators that seem ecologically sound. But edcklgvalue and public value are not necessarily
the same. Therefore, combining ecological indicatath public knowledge and language in
framing valuation studies may improve the consisyasf outcomes. Using focus group discussions
and individual interviews, and picture drawing assapplementary cognitive method, we
investigated lay people’s mental constructs abaodiversity and human attitude to biodiversity
management.

Applying a coding strategy for analysing qualitatidata from individual interviews and group
discussions revealed that ‘diversity of animals atahts’, 'natural appearance and dynamics of
ecosystem’, and ‘peace and quietness' were thibatts of forest ecosystems most frequently
mentioned by lay people. In addition, it was fouhdt regardless of familiarity with the various
ecological scientific terminologies, lay people raadintuitive understanding of ecological concepts
such as biodiversity. The analyses demonstratet itithviduals’ perceptions and values of
biodiversity could be framed in two interlinkingtegories: as a good in itself, and its regulatory
function. In addition, respondents expressed aaligeage of forest biodiversity which may be
used as a benchmark for valuation methods and tisalmays in accordance with the present
situation (status quo). It was also revealed thdividuals’ attitude to forest and its biodiveysit
may be rooted in their mental constructs and camdeful in targeting policy and conservation
management.

Key words: Individual mental construct, BiodiveysiQualitative method, Choice Experiment,
Attribute definition.
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1. Introduction

The aim of a Choice Experiment (CE) as a stateteprrce method in environmental valuation is
to understand preferences and trade-offs within aatiqular population for a particular
good/service/state (Coast et al. 2012). Therefboeeidentification and characterisation of whabis

be valued must be understood by respondents. Cidesneonsideration of a broad range of policy
changes, and respondents must be able to makedifsdeetween the attributes in question (Coast
et al. 2012). The Lancaster (1966) theory behindaS8&umes that individuals derive their utility
from the characteristics of goods rather than ftbengoods themselves. Therefore, any technical or
conceptual flaws in the presentation of attribudesharacteristics in the design of questionnaires
may cause a bias. The qualitative techniques afsfgroup discussions, individual interviews, and
other cognitive methods such as thinking aloud @raving pictures, have been used to improve
the awareness of researchers regarding respohg@entsptions, understanding and categorisation
of environmental goods when they are answeringtopresires ( Gobster 1998; Fischer and Young
2007). This has resulted in improved informaticetestnents ( Powe et al. 2005; Levy and Kellstadt
2012) but a remaining problem is the inter-linkalgetween this improved knowledge of
perceptions by researchers and the need for a tredist and measurable description of the
environmental attributes, as required in valuatxercises, management, and prioritisation. The
aim of this study is to derive, from qualitativedarnviews, measurable attributes of biodiversitydor

CE that align with perception of lay people ane @ievant to management.

It has been argued that the public’s lack of untdeding regarding biodiversity issues is a barrier
to their effective participation in valuation ancganagement programmes (Spash and Hanley 1995;
Hunter and Brehm 2003). Researchers in valuatiotiest usually take into account the preferences
of those respondents who, according to follow upsjons, indicate a proper understanding of
guestions and discard the respondents who do splagithe characteristics researchers are looking
for and therefore answer inconsistently. Consedyevtiat happens is that researchers measure the
preferences of only those individuals who have abaverage knowledge of the goods in question,

e.g. forest biodiversity in our case.

Thus, securing attribute descriptions, scientificalhich reflect lay people’s perceptions may @alte
this. An obvious critique is that what if peoplavie an objectively wrong knowledge of the good —
do we want to value this wrong knowledge? The dqoess whether or not the wrong knowledge

arrives from the information provided to them. Taeswer therefore is, in our opinion, that

41



although focus groups and exploration of the “l&pple’s mental construct” are useful tools for
building such an explanation of attributes, we neeeénsure that the explanation is scientifically

sound. In the current study we satisfied this dysulting with a group of scientists

In present study we focus on forest biodiversityl arse the terms ‘biological diversity’ and

‘biodiversity’ interchangeably to address.

The article is structured as follows: First we prgsa literature review of studies using stated
preference techniques for monetary valuation aédbbiodiversity and identify the ways in which
researchers have described biodiversity, e.g. usmtigators such as number of endangered species
and species richness. This is followed by a revawpsychological studies of lay people’s
perceptions of biodiversity, in an attempt to prgsan overview of the various perceptions
exhibited by the public as described in other ®sdio help interpret our results. The methods
section presents the qualitative analysis of layppes perceptions and their mental constructs of
forest biodiversity which was undertaken. The rsssiction shows how individuals perceive forest
and suggests some categories and definitions flurdfucommunication, and how individuals
explain their attitude to and their main relatioithwforest biodiversity, and consequently with its
management. The analysis is based on categorisafmmd in the literature. Beyond these
outcomes regarding forest biodiversity, the respitsvide the possibility of identifying other
important aspects of forest ecosystems from lapleeopoint of view which can be applied in CE.
Then we discuss this integrated approach to uratetghe concept of forest biodiversity and other
characteristics of forest ecosystems to be valuedtlae way in which they could be presented to
lay people.

1.1. Review of studies using Choice Experimentrfgaluation of biodiversity

According to Hanley et al. (2001) and Barkmann @O0@sufficient attempts have been made in
valuation studies to clarify how lay people pereeinfamiliar and complex terms like biodiversity
or species and functions thereof. However, studiegnvironmental ethics and psychology have
tried to clarify lay people’s perceptions using lifative methods. For example, Buijs et al. (2008)

suggest that lay people use very deep and complaalgepresentations of biodiversity to argue

2 A group of ecologists and biologists at the Center for Macro-ecology, Evolution and Cliep@enmark.
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for particular approaches to biodiversity managemehis refers to the situation that although in
many cases they cannot explain what biodiversitythey have some intuitive understanding or

awareness of what it is.

From an ecological view point, Mace et al. (20123tidguish between three categories of
biodiversity: biodiversity as a good in itself,oliversity as a regulator of ecosystem, and
biodiversity as final ecosystem services, but tdeynot provide any lay people view of these
categories which is qualitatively based, and it dsn questioned whether the categories are
embedded in lay people’s mental constructs abadiversity to be used in valuation studies.

A literature review was used to reveal how resemchave described the characteristics of
biodiversity and the integration of the concepbi@E. Web of Science was searched for studies,
using the keywords (biodiversity* OR "biologicalvérsity*') AND (Choice Experiment*). From
the search results, studies were selected basdideorprimary focus on valuation and the use of
biological diversity (biodiversity) as an attribute CE, i.e. excluding studies that used CE but not
biodiversity as an attribute, or used biodiversigyuation but not through CE. The search on Web
of Science resulted 125 studies and the primakignsing showed that 50 of 125 were relevant
according to the scope of our research. 45 artiokesd species number as an/the indicator of
biodiversity, and 29 out of the 45 focused on eg@aad species. Only 5 studies included both the
number of species with the role of species divensitthe stability and resilience of ecosystems

(Table A in appendix).
1.2. Concepts of nature and biodiversity in psyalogical studies

Several studies has found a lack in lay peopleswkaedge of scientific definitions (Spash and
Hanley 1995; Hunter and Brehm 2003) and as a résgltsuggested better education of the public
(Nisiforou and Charalambides 2012; Sekercioglu 200 the contrary Buijs et al. (2008) argue
that lay people’s definition and understanding @ddiversity is not in the same category as
scientific definitions but derived from lay peomedaily practice and experiences as well as their
emotions and knowledge from their surrounds wthielp them perceive biodiversity. This may
explain why a number of studies find that lay peopave a deep perception of biodiversity and
ecosystem services despite their limited educaltibaekground and knowledge of scientific terms
(Buijs et al. 2008; Nisiforou and Charalambides2®8ekercioglu 2012).
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According to Robertson and Hull (2001), Buijs et &006) and Fischer and Young (2007)
interconnection and stepwise thinking are the ntamponents of individuals’ mental constructs.
So, the present study has tried to look at indi@is'umental constructs of concepts to emphasise
attitudes to biodiversity and forest in a stepwisanner and use this as the basis for attribute
generation. Among the categorisations made, thefisb mentioned by Mace et al. (2012), i.e.
biodiversity in itself and the functionality of iversity, are what comes closest to the findinggs o

the present study (see section 3.2).
2. Materials and methods

2.1. Case study

The study was conducted in the southern regioncahfa. The case areas are densely populated:
(www.statistikbanken.dk, www.ssd.scb.se). Theséliigisited case areas were selected to allow
local participants to use their experience of vedsity and being in a natural ecosystem like fores
when they state their attitude to biodiversity ngaraent and conservation.

2.2. Qualitative methods

In the present study, a broad range of qualitadjwyeroaches have been applied: unstructured, semi-
structured, in-depth interviews focus group distuss thinking aloud, and drawing pictures. Such
approaches have been used to explore phenomeniataitive understanding of public views of

biodiversity related concepts.

Focus group discussions and individual interviewes research techniques used in marketing and
social sciences, and increasingly applied to enwrental topics ( Robertson and Hull 2001; Busch
et al. 2012) in which data are obtained from atinedly small group of respondents selected from a
broader population. The techniques require smalugs, led by a facilitator who encourages
participants to pursue their own priorities on th®vn terms and in their own words. This enables
the group to address those issues that are pedcaiwearticularly relevant by the participants,
rather than issues chosen by the researcher. iicaddhe techniques encourage discussions and
interactions amongst participants (Bryman 2008 mbmber of respondents in qualitative studies
are much smaller than those used in quantitativéiess (Ritchie et al. 2003; Burke and Larry 2012)
because studying the meaning and not making gesedtahypothesis statements is the main aim
(Crouch and McKenzie 2006). Finally, because qaiii¢ researchis very labour intensive,

44



analysing a large number of respondents can bedomsuming and is often simply impractical. So,
researchers generally use theoretical saturbtisna guiding principle during their data generatio
(Bryman 2008) . In the present study 8 focus grdigrussions and 18 individual interviews
include unstructured, semi-structured, in-deptreriiews have been conducted (see Table 1).
Participants’ ages have been ranged between 18%gdars and the respondent pool was made up
of the same age distribution as society generdlyoup size varied between three and ten
participants and all the groups were mixed in gend®articipants had a broad range of
backgrounds, including urban and rural lay peogphel natives as well as immigrants who have/had
been living in the country for more than 20 yedtarticipants were chosen randomly from local
citizens who are living both near and far from &irareas. Respondents participated either in one

focus group or individual interview but not both.

Table 1. Information about interviews and focusugs discussions

Type of | Participants no.| Age range, years Country-region Sex
tervien 18-36 37-59 +60

*FG1-F 3 2 1 Denmark-Funen | M/F
FG2-F 5 2 2 Denmark-Funen M/F
FG3-F 5 2 1 2 Denmark-Funen | M/F
FG1-Z 5 4 1 Denmark-Zealand  M/F
FG2-Z 5 5 Denmark-Zealand M/F
FG3-Z 4 2 2 Denmark-Zealand M/F
FG1-S 3 2 1 Sweden-Scania M/F
FG2-S 3 2 1 Sweden-Scania M/F
In®-F 4 2 2 Denmark-Funen M/F
In-Z 8 3 3 2 Denmark-Zealand M/F
In-S 6 1 4 1 Sweden-Scania M/F

3F: Funen® Z: Zealand?S: Scania °FG: focus group discussion® In: individual interview

In addition to individual interviews and focus gpodiscussions, we made use of picture drawing
during individual interviews to mitigate any corahing feelings amongst respondents caused by

unfamiliarity with technical words and allow them éxpress their own perceptions by drawing

! Theoretical saturation is the phase of qualitati analysis in which the researcher has contisampling and analyzing data
until no new data appear and all concepts in teerthare well-developed. Concepts and linkages tetwiee concepts that form the
theory have been verified, and no additional deeanaeded.
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their answers rather than communicating them virbahis method has been successfully used by
Matthews (1985), Gobster (1998) and Fischer andngo2007).The present study has the same
objective as Fischer and Young (2007) in the chareation of individual mental constructs of
biodiversity but additionally tries to use this anfnation as a basis for defining attributes and
relevant policy levels to be used in valuation mdth Attempts were also made to identify a
management scheme which is in tune with what layplgeexpect from policy makers. We had
some questions which helped us to see how lay pefpime their views of biodiversity

management (see research questions in the appghdice

(A) Introduction to the rationale of the study: aalission group on the perception of ecosystemsckwhi

refers to the perception of nature).

(B) Open discussion of different aspects of nat(geosystem) (to learn what laymen perceive das a

representative of nature in this case).
(C) Open discussion to investigate personal expegi®f forest, e.g. any favorite animals or plants.
Participants are asked to draw a picture of theifepred forest.

(D) Open discussion to find out whether particigaate able to apply and perceive ecological priasip

which they have implicitly mentioned, e.g. theiokviedge about biodiversity and ecological concepiey

=

are shown pictures of forests differing in termsetspecies and asked to state which one they mete

why.

(E) Open discussion of man-forest/biodiversity tielaship and asking for suggestions to improve dbre

quality.

(F) Open discussion and in-depth individual intewito identify understandable equivalent for cdrigams
used in CE.

Figure 1. The focus group and individual intervigwdeline which is implemented stepwise.
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2.3. Data coding

The focus groups and interviews in Danish, Swedrsth English, were digitally recorded and then

later transcribed through the help of trained tatoss. The initial research questions were used to
design the discussion guideline for the first fogrsup, and were subsequently adjusted. The
coding strategy, used in a stepwise manner (GEs@rStrauss (1967), guided the data analysis to

provide insight and an easy understanding of pydgiceptions.

Fischer and Young’s (2007) approach was appligddividuals’ mental constructs and includes a
stepwise procedure: (i) an explicit word or expi@ssvhich categorises a concept, (ii) definition of
the concept, and (iii) an ideal illustration or igeawhich is a representative of the concept. First,
researchers developed clearly defined categoridéiseofoncept through understanding lay people’s
perceptions of biodiversity using their own wordigd then expanded on this by collecting data
regarding an ideal image of the concept. Baseevatence from qualitative studies, a fundamental
step towards understanding biodiversity is throagfuiring an in-depth knowledge of the human
relation to biodiversity (Buijs et al. 2006; Fischand Young 2007). In addition to the steps
presented by Fischer and Young (2007), participattsudes to forest ecosystems were analysed

to see how lay people frame their view of biodiitgrenanagement.
3. Results and Discussion

The results and discussion are organised into thagts. The first part is on lay people’s mental
constructs of forest biodiversity in order to fisditable labels and definitions for concepts, the
second part illustrates their ideal image of thecepts, and finally their perception of the
relationship between man and forest — and consgiguéds biodiversity — is described and

discussed.
3.1. Lay people’s mental construct of forest biodersity

3.1.1. Knowledge of and familiarity with the scietific term ‘biodiversity’ (Identification of

categories of forest biodiversity)

In order to investigate participants’ knowledgeaofd familiarity with the scientific term forest
biodiversity they were, at the beginning of thecdssions, asked if they had heard about the term
and if so, what it meant to them. The aim was aatiéntify any right or wrong answers but to find

the range of lay people’s understandings of tha ter
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The answers were divided into three groups: (i) i@icheard about the term and could not give any
definition, (ii) had heard about the term in thedmebut could not give a definition, and (iii) cdul
give a definition of the term. The latter group mgiconsisted of members of organisations dealing
with ecosystems (e.g. NGOs for natural resourca@mation), regular forest visitors (e.g. actistie
such as fishing, hunting, horseback riding, anckimgl) and school teachers, especially elementary
school. They stated some definitions, where thieviohg is a quite general view:

“[Biodiversity] is not a common word in daily lifeut | think it means variety in everything that is
related to living creatures.” (FG-Z1)

Some respondents, mostly students, provided mageifgp definitions, e.g. they defined forest
biodiversity as different animals and plants, anthe referred to diversity of species as well as

genes:

“Today we need a variety of animals and plants tedr genes because they are important to us

when making drugs. So forest biodiversity is aaigrof genes.” [FG-F1]

Among lay people who knew the term from the mes&veral had misunderstood it. They defined
forest biodiversity as a tool for maintaining ecsteyns, and some of them connected it with debates
about climate change. This shows that the termbesn widely used in the media which has
attracted lay people’s attention to it, and sometigpants restricted their description to headdine

and stereotypes.

The results are in line with Fischer and Young [@200ho suggest that lay people are more familiar
(though not in a scientifically precise manner)hatite term forest biodiversity than what has been
found in earlier studies, e.g. Spash and Hanl@9%)Yand Hunter and Brehm (2003).

Through undertaking focus group discussion andviddal interviews as well as drawing pictures,

we found that regardless of their educational lepatticipants had a deep understanding of their
environment, forest biodiversity and ecological @gpts such as equilibrium of ecosystem, nutrient
cycle (food chain), and natural dynamics. Drawimgse used as a way to construct a normative
image of forest biodiversity and ecosystems, sedhdas (1985), Gobster (1998) and Fisher and
Yuan (2007). This was revealed at the later staf@iscussions in particular. Respondents could
illustrate more depth to their perceptions aboet shbject through drawing as compared to when

they were interviewed and had to answer fasters Huotion of giving time for respondents to
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increase their preference certainty has been taugpen in some stated preference studies, and the
result is in line with Lauria et al. (1999), Svetds§2007) and Cook (2012) who argue that in most
cases, especially for unfamiliar goods, giving titnerespondents may help them discover their

preferences and consequently increase their cgrtaimen answering hypothetical questions.

3.1.2. Definition of categories
3.1.2.1. Perception of forest biodiversity as a gdan itself

Respondents’ definition of forest biodiversity dwgiinterviews showed that variety of living beings
in public surroundings was a dominating value. #swound that the aesthetic value of forest
biodiversity was the first reason for its valueisTshows that lay people value of forest biodiugrsi
includes cultural values such as appreciation dflliie and sceneries, and educational and
recreational values. Most participants held halistews in their appreciation of forest biodiveysit
and referred to a diverse landscape, includingeifit animals, plants and colours, and sometimes
different habitats and genes. Participants werdi@that the existence of a variety of animalslan

plants was more important than any specific species

Relatively small number of respondéntsientioned charismatic animals and plants, sucblds
beech trees and native birds, and they put negatee on invasive species. In their view,
existence and observation of some specific spguss and non-use value) is superior to diversity

of species per se:

“I personally like to have a mixed forest but soimets you see only Christmas trees. And there |
don’t like to go for a walk. But | can walk for hauin a forest which has only beech trees”. (FG-
S1)

Existence value was a motive found implicitly in mggparts of lay people’s wordings. It covers
valuing ecosystem for its inherent value regardhefsgs usefulness to man. For example, it was

mentioned in one of the focus groups in Zealand:

"I like forests and think about them, and | am happ hear that they are still alive, even if

sometimes | don’t have time to go there” (FG-Z1).

! 5 persons during focus group interviews and 3 perstiring individual interviews
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3.1.2.2. Perception of forest biodiversity as regator of ecosystem

During the discussions, it was revealed that mastigipants had an intuitive understanding of the
contribution of forest biodiversity to ecosystenogasses. One of the concepts frequently stated to
advocate for conservation of forest biodiversityswaiodiversity as a regulator of ecosystem

processes and its role associated with ecosystatenee:

“When | see pictures of two forests, one with feiffedent animals and plants and the other with
lots of them, | would say that the forest with difint species is the more stable. In case of some
diseases | would say that if forest has just oreeisg, it will die but in case of different species
can survive.” [FG-Z1]

Participants mentioned the concept of stabilit)camnection with food chain, showing that they
think maintenance of natural productivity helps #iability and balance of ecosystems. Similar

results are reported by Fischer and Young (2007).

“I think all of these species need each other. Camgssheep need grass and wolfs like sheep. When
there are a variety of animals, they have diffefentd choices and never stay hungry if they lose
one type of food.” [FG-S2]

A member of a farmer family explicitly pointed fimod chain as natural cycle:

"The interesting thing is that there are differantmals in the forest, such as beetles and birds$, a
there are flowers. They show a hidden cycle witwosystem which is like a chain connecting
living creatures.” [14-Z1]

The two categories above (sections 3.1.2.1 an@.3)lare in line with two of three categories
suggested by Mace et al. (2012). However, our tedtdm interviews did not support the third
category: forest biodiversity as a final ecosystsenvice. This category mainly refers to the
biological diversity which contributes to some geoahd values at the level of genes, e.g. the

potential value of wild medicines.
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3.1.2.3. Discussion of the two categories of fordgbdiversity in valuation

The two categories supported by Mace et al. (2@t@)based on ecological viewpoints and show
biodiversity categories within the concept of esteyn. Buijs et al. (2008) consider biodiversity in
itself and its functions in one category called e‘tlunctions and benefits associated with
biodiversity”, including aesthetics and recreatiomalue. Our results show that these values are
more related to forest biodiversity as a good $elft while such values as ecosystem resilience or
ecosystem regulator are more related to ecosystdamde, and forest biodiversity is a factor that
complement and enhance some ecosystem servicésgishing between these two categories is
important in framing conservation policies sincecading to Mace et al. (2012) they can each be a
separate target for policy. For example, althougbipte value places with more diversity of species,
particularly charismatic species, policies somesini@get keeping a specific species which is
valuable in terms of its function for ecosystem &anur conditions which do not support a diverse
community, e.g. heather moorland in the UK. Theiésss that if policy makers want to obtain
public support they should consider whether padi@ee in line with what target groups (e.g. lay

people) prefer about forest biodiversity.

Studies that consider both functionality and valtibiodiversity as a good in itself, e.g. Christte
al. (2006), Czajkowski et al. (2009), Eggert and€oh (2009) and McVittie and Moran (2010), are
fairly in line with our argument because our untharding of individual mental construct illustrated
that what is important is not just species numlrdsiadiversity as a good in itself (e.g. appreacati
of biodiversity, and spiritual, educational, re¢r@aal and cultural values) but biodiversity alstsh

a value as a regulator of ecosystem processesfametions. Even if the four studies above cover
both dimensions of biodiversity corresponding widly people’s mental constructs, their line of
investigation is a bit different from that of theepent study. First, they use a scientific termaiais
lay people. We argue that not only identificatidratiributes is important to valuation studies, but
also to use terms phrased in lay people’s langisgssential in increasing familiarity with the
concept and presumably in getting more valid resuNMext, formulating attributes (goods)
compatible with lay people’s mental construct igaortant. In our study, it turned out that the two
aspects of biodiversity, mainly presented as specianber and functionality are interconnected
and lay people perceive them as one attribute,enthiéy have been presented separately in the
above studies. The idea is that one can get peljpleing of a broad concept of forest biodiversity

and use indicators to communicate different lealsl compositions of biodiversity. So, using
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species numbers as an attribute of a CE study waatldover the true value the general public has
for biodiversity. This is the case in the majordl studies reviewed. Therefore, we argue that a
bottom-up procedure for attribute selection, basadimages of lay people’s mental construct
towards abstract concepts (e.g. biodiversity amedst) may be a better way to secure alignment of

lay people’s perceptions and environmental policy.

3.2. Anidealistic image of forest biodiversity, ad its importance to valuation

It was revealed that participants had two imagefoest biodiversity. One image covered the
present situation of biodiversity and the other wamrmative concept used as an ideal condition of
biodiversity in their region. Participants’ drawiagd discussion showed that for most participants
and the ideal condition included a very low lesEhuman interventions and most of them agreed

that when forest cannot manage itself, expert veigion is needed at some point.

“I definitely think that it is man who destroys &sts with his immature thought and plan. They
have to be left alone, but in situations where dbtes been destroyed, it needs extra help from the

outside to be recovered, and man should do songetbisave forest and help it.” (FG-Z2)

This perspective has also been reported by Hual.§2003) who found that among participants an
understanding of natural dynamics and balance wat®d in the context of nature, while Fischer
and Young (2007) reported absence of human intéoreras the ideal picture among their

participants.

Regarding animals they had a holistic view whietluded all kinds, not only a specific group such
as endangered species, but mostly native spesig¢seadeal. This is in line with Buijs (2009) who
tries to investigate our understanding of lay pe@pinterpretation of the intrinsic value of nature
Within the wilderness image, the intrinsic valuenaiture is interpreted in a holistic manner and

directed at species and ecosystems (*‘eco-centdism’

The above description of the idealistic imagesripartant for the reference point respondents take
in a valuation survey. Typically, we assume thaigbe’'s marginal utility depends mainly on the

current situation which we use as the referencetpbiowever, if people use an idealistic image of

! (14 of 18 individual interviews and more than taflparticipants in each focus groups)
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nature as their reference point, it may be probtenta use — changes may be perceived as much
larger. So if what respondents have in mind asfereace point is too different from what we
determine as a reference point for them (sq), red@ats may refuse or not able to (fully) take on
the role we ask them to. As a reference point, |gelmyay take the context and habits, they are used
to, when making a trade-off. This means that thay apply this as their response frame, regardless
of what role or frame the researcher asks themake t(Samuelson and Zeckhauser 1988).
Presumably, this causes an underlying variationrarstnatch regarding respondents’ preferences.
Our argument of the importance of determining iiee points originates from Prospect Theory
(Kahneman and Tversky 1979). In the literature meigg risk perception numerous studies
building on the prospect theory find that people mfluenced by their own perceptions of risk
when evaluating choices with specific risks attacke.g. Jakus and Shaw 2003). The issue has
been addressed in some valuation studies such a Hlu (2006), Sugden (2009), Hasund et al.
(2011), Ericson and Fuster (2011) and Lundhedd. €2@12). These authors argue that the value
that an individual expresses for an attribute is derived from its fixed level, but is based on its
departure from a reference level or point. Theregfee point can depend on experience with the
good to be valued, expectations which we hereidadl image or current situation, and pertains to
‘what it is now’. Identifying the perceived refe@n point in valuation studies is therefore
important. Not using idealist images of nature agfarence point in valuation studies does not
necessarily invalidate the estimated results. Hawéeing aware of it, would be useful knowledge
for better interpretation of the respondents’ desiand preferences, and may reduce the existing
mismatch/discrepancy in preferences and improveaticeracy of aggregate measures for decision

making documents.

3.3. Man-nature relationship and public attitudesto forest biodiversity conservation

Respondents used the term nature to address aptamicieh covers the entire ecosystem of which

forest is one example and biodiversity is its conmgu.

Results illustrate three views of the perceivedtrehship between man-nature (3.3.1 to 3.3.3) and
continues with lay people’ attitudes of biodiveyq8.3.4):
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3.3.1. Man perpetually belongs to the ecosystenikd forest

“We are part of nature and connected with naturenatter whether we are in the city or in the
forest, because nature is everywhere.” (FG-F1)

Some participants took a holistic view by sayingttiman is part of the ecosystem. They considered
ecosystem as a ‘home’ and therefore, they argusdghbn an ecosystem like the forest made them
feel responsible for all ecosystems and their camepts, e.g. biodiversity. This group of
participants were in favour of conservational atidég and management with little human
intervention to improve the natural condition. Thegd an eco-centric view, believing that
biodiversity and nature are entitled to be conskrvéhey were mostly lay people who visit the

forest regularly or are members of NGOs for coraigon activities.

3.3.2. Man’s relation to the ecosystems like forewhen situated in it

Some responses revealed that lay people may h#eeedt feelings about the forest depending on
whether they, so to say, are part of it or not. Blaling in or close to the forest meant less worry
about forest. In addition, such participants mosthproved of management with focus on both
ecosystem regulation and human benefits, i.e. la@lya combination of eco-centric (dominating)

and anthropocentric views.

“When | am in the forest | feel | am part of na&uut when | am in the city | don’t think much

about forest since | am not part of it anymore hwiliat noise and stress. | believe the forest can
manage itself and its natural processes and wetdoegd man to turn its wheel. But when we want
to make man-made forest or gardens which are rtatalathey need our help and management to

survive and become mature.” [FG-Z2]

3.3.3. Ecosystem management for human needs

"We should manage ecosystem and take care of @#usecwe need nature for our life. | believe that
when we need to keep our home warm, we can remaeés from the forest for making fire.
Leaving deadwood in the forest is like not usingté which we all know is a waste of resource.”
(FG-22)
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Some interviewees viewed forest ecosystems as @esa@i meeting human needs, such needs
weighing more than maintaining the natural ecosysteThey were in favour of applying

management for human well-being, not because afiv®osity or ecosystem itself.

3.4. Man-forest biodiversity relationship and its mportance to valuation

Based on our results, we argue that participargsnduished between ‘bio’ and ‘diversity’. They
paid attention to ‘bio’ in a holistic view, withtlie regard to species charisma or whether species
were rare or endangered. This is in line with Bujsal. (2008) and Lundhede et al. (2012).
However, many valuation studies tend to focus oeciiec species. Thus, some studies such as
Loomis and white (1996), White et al (1997and 20QBcobsen et al. (2008), Richardson and
Loomis (2009) found that charismatic or iconizeda@ps (for example elephants, pandas and otter)
are valued higher than non-charismatic speciesbiike/n hare. We do not make a real comparison,
but we do find that using specific species, chaaistror not, is probably not a good way to describe
biodiversity as it does not cover the entire coheep the aim is to define biodiversity. However,
some participants did reveal a moral obligationake care of specific species, and if this is a
dominating view in the general population, it maye the higher WTP often revealed when
valuing specific species instead of species in ggnAnd this may be even more pronounced when
dealing with endangered species, see, e.g. Jacebs#n(2008). Since according to our interview
results, participants had a holistic view of biaasity, therefore, our conclusion is that when

specific species are valued, this value does mgsarily reflect the value of ‘bio’.

Another insight from our results is that particifsahad different views regarding the relationship
between man and forest biodiversity conservatiblar is responsible for maintaining biodiversity
and they want to be part of conservation activitress a dominating statement among participants
and they perceived human activities as the maisoreafor ecosystem degradation. This shows
participants, in addition to the preference theyehtor biodiversity conservation; also care about
how forest biodiversity is conserved. This is in liméth Hanley et al. (2003) who say that
information on relative preferences for a conseovapolicy, e.g. goose conservation, is essential
since it can help policymakers adjust conservapiolicy more closely with taxpayer requests. The
general public doesn’t necessarily have the samieqgnces as experts (Hanely et al. 2008\,

an obvious discussion would be whose preferenaesnast central in designing policy. What this
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study suggests is framing economic methods sucha@se experiments in accordance with general
public preferences from the early stages and as#mee time, using iteration steps, try to secure

scientific credibility of good definitions and poyi frameworks as well.

4. Conclusion and contribution of the qualitative nethod to valuation study

design

The design of a choice experiment implies decisadrsut the policy alternatives, which attributes,
how many attribute levels, and which attribute corabons are feasible (Louviere et al. 2000). The
discussion above reveals that a thorough qualitatissessment of respondents’ perceptions of
nature may facilitate a translation into usefulrilatites and alternatives. There are, however,
unresolved challenges associated with the quakatork, most particularly in the tension between
the usual purpose of such work (to obtain an imeitunderstanding of phenomena) and the
essentially reductive aim of describing all the keycepts of care in as few attributes as possible
(Coast et al. 2012).

In Regard with the dominating attributes of foresbsystems from lay people’s view, the first
dominating component was forest biodiversity wherarticipants revealed a holistic view
(combination of animals, plants, and micro-orgarssriviost participants put values on biodiversity
more than just species number in ecosystem. Soadltattribute capturing biodiversity is therefore
more appropriate than using current indicators saglspecies richness. Secondly, participants
showed that the concept of ‘naturalness’ in ecesystis very important to them. In their view,
maintenance of naturalness of ecosystem througbwalével of intervention, such as leaving
deadwood in the forest, was an acceptable way @itaiaing food chain and balance of nature as

well as its natural appearance and structure.

Getting peace and quietness was another dominatiagacteristic emphasised by lay people,
especially people who lived near forests. This \wdae used in CE studies as a measurable attribute
of forest ecosystems.

Apart from identifying dominating attributes of &sts from lay people’ views, this study has three
key findings which may be useful for improving tesign of questionnaires and environmental

economic valuation studies. First, one issue ésitiseparable essence of functionality value and
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value of biodiversity in itself in lay people’s mahconstruct. Therefore, valuation studies using
only species numbers may not reflect the true valueature and there is a risk of ignoring its

functionality value.

The second issue refers to the fact that in desighoice experiments we have the present
situation as a benchmark for lay people, and askntho make a trade-off based on that. But
according to the qualitative results we found tlegpondents in some cases have an ideal image as
a point of departure which is not fully matchedhwibe status quo. Therefore, being aware of the
ideal image of respondents, would be useful fotebénterpretation of the respondents’ desires and
preferences, and may reduce mismatch/discrepangyeferences and improve the accuracy of

aggregate measures for decision making documents.

The last issue refers to the management schemermmeéfby lay people to be considered by
managers and policy makers in defining the polittebe supported by lay people. It shows that
participants at the time of answering a valuativereise, in addition to the preference they have fo
biodiversity conservation; also care abbotvbiodiversity is conserved. This refers to the fragi

of different hypothetical alternatives which shobklin tune with respondents’ preferences.

Lay people were mainly in favour of a type of magragnt which is in between active and passive
management because they do not want large-scalarhintervention in ecosystems, but they are

in favour of management which they can be involved
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Appendix:

Table A: List of article used in literature review:

species endangered habitat beauty of

number species preserved biodiversity

30 (Juutinen et al. 2011) X X
Continue on the next page
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Table A:

species endangered habitat beauty of

number species preserved  biodiversity

Christie and Gibbons X X X
Drechsler et al. 2011 X
Glenk and Colombo X

X

3
34
3
3 (Jacobsen et al. 2012)
4 (Broch etal. 2013)

4 (Jacobsen etal 2013)
4 (Ingea etal 2013)

50 Thein etal (2012) X X

2
6
8
0 Zhao et al 2013
2
6
8

X
X
4 X
4 X
X
X
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Abstract

Embedding and scope effects play a crucial rokaénvalidity of stated preference outcomes, often
arising from imprecise presentations of environrakemoods such as biodiversity. Qualitative
evidence shows that people tend to think of biadity in terms of its role in the ecosystem
function such as stability and resilience, yet matudies focus solely on quantitative measures of
biodiversity such as the Species richness. This mdyce a contextual embedding bias, i.e.
valuation measures that capture less of the gogdéstion than intended. We report a split sample
choice experiment (CE) study, in which willingnésgay (WTP) for biodiversity was evaluated in
two different embedding contexts: one version whaaiversity was presented as the Species
richness and one where we also included an atyibully correlated with the biodiversity
attribute, describing the role of biodiversity inosystems. By comparing WTP across splits and
subgroups constructed based on follow-up questiwasyere able to distinguish embedding from
information effects and investigate scope sengjtiof respondents in each split as well. We found
WTP for biodiversity to differ significantly betweedifferent splits and groups. We conclude that
using a measure such as the Species richness mdayestimate people’s valuation of biodiversity
as it does not capture the public perception ofliversity function. Furthermore, we found that
adding a description of the role of biodiversityaoosystem explicitly in the choice set improved
sensitivity to scope.

Key words: Embedding, environmental valuation, choice expeninscope effect.
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1. Introduction

When valuing biodiversity by stated preference méghthe understanding and perception of the
term becomes crucial for the outcome. However, tstdading the relation between biodiversity
and ecosystem services and the impacts on humdara/eé complex (Bateman et al. 2011).
Biodiversity is considered central to supportingeglosystem services (Balvanera et al. 2006), but
is often not thought of as a service itself (Madeak 2012). A concise single definition of
biodiversity, regardless of the context, is therefoot possible. For valuation, species diversity i
terms of Species richness has often been usedL@htpnen et al. 2003, Horne et al. 2005, Hoyos
et al. 2012, Juutinen et al. 2011, Drechsler .e2@l1). The advantages of this are that it islyasi
understandable to respondents, fairly neutral, @odsible to translate into a quantifiable
management unit of which causes, patterns and quoasees are relatively well documented.
However, the value of species numbers may notaketlee value people have of biodiversity.
Therefore, in the current study, we instead uselteesrom a qualitative study (Bakhtiari et al.
2014) to describe the attribute biodiversity in l@oice experiment (CE) based on the mental
construct of the term by participants in the stuBindings showed that species number and
ecosystem stability arising from species diversitye the most frequent characteristics when the
public conceive biodiversity and they perceive éhebaracteristics as interlinked. In addition, the
majority of respondents addressed number of comrspecies as a possible indicator of
biodiversity. Comparing this with species consaorapractice, it generally emphasises endangered
species (e.g. the Endangered Species Act, Red histisprotection of biodiversity hot spots), while
recent studies in ecology underlines the signiftearole of common species to ecosystems (Gaston
and Fuller 2007) function which is likely to be reostrongly delivered by the common than the
rare. Although there is growing evidence that ndiverse systems (i.e. those that retain the rare as
well as the common) both deliver higher functiotyaéind are more resilient to change.

Species richness and functionality of common sgewsigs chosen to be used for the present study
as an indicator for biodiversity. However, peoplaynor may not consider ecosystem stability and
resilience as a part of biodiversity. In the vaiomtiterature, looking at 50 articles found on Wb
Science when searching for (biodiversity* OR "bmitmal diversity*") AND (Choice Experiment*),

45 articles used the Species richness as indichtbiodiversity, and 29 out of the 45 focused on

L \When people state ‘stable’ they describe it by péimbalance’ and elaboration of it leads to wivathereafter term, ‘stability and resilience of
ecosystem’. (Bakhtiari et al. 2014a).
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endangered species. Only 5 studies combined thaeSpechness with the role of species diversity
in the stability and resilience of ecosystem (Tabla appendix).

Embedding effects occur when a particular good inbtalifferent valuations depending on the
context, e.g. when a good is a part of a largeddhoomis et al. 1993, Carson and Mitchell 1995,
McDaniels et al. 2003, Svedsater 2007), or dueiti@rdnce inspatial scalesge.g. one river
representing all riversr time scalesvhen the good may only be provided for a shortogebut
respondents believe it to be available for a longenod (Brown and Duffield 1995, Clark and
Friesen 2008). An issue which has not been muclkestiyated in the literature is when two
components of a good are interlinked and compleangnh respondents’ mind. This implies that
respondents have an implicit utility of the comltioa of two components, but if respondents are
presented with an indicator which only addresses pmart of the good, they cannot be expected to

express the value of the whole good and the camiérimbedding effect arises.

The main aim of the current study is to test ifea@ identify such contextual effect in a CE valuing
biodiversity. As the attributes ‘species numberd dhe ‘stability and resilience’ of the ecosystem
are functionally interlinked, they cannot vary ipéadently of each other. Therefore, we test the
contextual embedding using a split sample approatiere half of the respondentSroupspecie}

receive a questionnaire in which biodiversity isdé&ed by the quantity of common species only,
and half of the respondentSroup,ioq) receive the same questionnaire, but with inforomabn the

stability consequences also in the form of a gregdhyi shown extra attribute in the choice set which
describes this level. We argue that the latteeotsl the concept of biodiversity better. As the two
attributes are fully correlated they cannot be nested separately, but the difference in the

estimated parameter of the species number attriimiteeen the splits can be tested.

An argument against such a test is that we cansbnguish the contextual embedding effect from
an information effect. It is well documented in treduation literature that information increases th
estimated WTP (Bergstrom and Dillman, 1985, Beogstet al. 1989, Kahnemann 1999, Jacobsen
et al. 2008, Napolitano et al. 2008). As the embegléffect we are looking for is contextual, it is
impossible to present a different context to peapidout varying the information they receive.
Consequently, we acknowledge that the effect wens&g be an information effect. However, by

splitting Groupspecies based on follow-up questions on whether respoisdeahsidered stability
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issues when valuing the species number, we aretalitempare the WTP elicited by this group
with the WTP from the group receiving more inforinat Group,ies. This allows us to differentiate

the information effect from the contextual embeddaffect.

Finally, our study tests scope sensitivity withire tdifferent split samples. One reason for scope
insensitivity may be that the good is poorly ddsedi and incompatible with respondent perception
of the good. Consequently, respondents assign valoiegoods different from those that the
researcher has formulated and presented to thegigBbal. 1994, Carlsson and Martinsson 2003,
Donoso et al. 2010, Morkbak et al. 2011). Somdistuin the early 1990s show failures in passing
a scope test (Kahneman and Knetsch 1992, CarsorMénbell 1993, Diamond and Hausman
1994, Carson and Mitchell 1995, Smith and Osbor@@61 Desvousges et al. 1993) . However,
other studies, including meta-analyses indicaté tthe scope test is passed successfully (Boyle et
al. 1994, Schkade and Payne 1994, Czajkowski e2Cf19). In this study, we specifically test
whether scope sensitivity differs in the two diffiet contexts in which we present biodiversity, i.e.
with or without emphasis on the stability and riesite of the ecosystem. This means that we put
emphasis on whether the researcher’s presentafigquantities corresponds to the respondents’

understanding of quantities.

The rest of the paper is organised as followsebtisn 2 we formulate the hypotheses, followed by
a description of the survey and the econometricehodsection 3. Section 4 presents the results,

which are discussed in section 5, followed by aftwonclusion in section 6.

2. Hypothesis formulation

We formulate a hypothesis in which contextual endogglhas no effect on WTP. This implies that

informing respondents about the stability and resde service of species diversity has no effect:

HO no contextual embedding or information bidY TP (Groupspecie = WTP (Groupiog)

If HO no contextual embedding or information bi§sNOt rejected it can either be because peoptmdsider
the stability and resilience services when beirkggdgdo value species numbers only, or because

they do not value stability and resilience.
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If HO contextual embedding or information bitss rejected, it means that when presented witiffereint

context, including more aspects of the complex eaftibiodiversity, the value changes. Thus,
either a contextual embedding bias or an infornmali@s is present. Following, we separately test a

contextual and information hypothesis.

Thus, our second hypothesis is that respondentsielifgerately stated that they considered

stability and resilience serviceSoupspeciesyysshave no different WTP estimates than those who

did not state SOZroupspeciesjny 1hus:

HOno contextual embeddin¥V TP (Groupspeciesin = WTP (Groupspecies|yas

Given we find contextual embedding (i.e. @ ntextual embeddinks rejected), our third hypothesis,

with focus on information bias, is that respondemit® deliberately stated that they considered
stability and resilience serviceSrouUpspeciesysshave the same WTP @ oup,ioq because the

valuation context is similar.

HOno information bias WTP(Groupspeciesjyds= WTPGroupiod)

If HOno information biadS NOt rejected, it implies that presenting biodsiy with more aspects of the

value does not change respondents’ value.

Finally, we have an internal scope test for thecgsenumber attribute, taking the levels 1000, 1500

and 2000 common species being present as:
HOno scope_general WTP (1000 species) =WTP (1500 species) = WTR{Xpecies).

To the extent that the reason for lack of scopsisieity is an imprecise definition of the good, we
would expect it more likely that HPscopdS rejected forGroupyioqthan for Groupspecies We are

specifically interested in the last two terms, ngnvehether respondents are sensitive to different

increases of the good. Therefore, we specify theeige scope test to a more specific one, again

with the expectation that it is more likely rejettfer Groupioqthan forGroupspecies:

HOno scope WTP (1500 species) = WTP(2000 species). Thetiflion of the above hypotheises is

shown in Figure 1.
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Splits Name

Possible effects
between splits

EFUUPSpE cies|no

Grﬂ'upﬁpe cies|yas

E5roupgiad.

GFDUPE.F. sLies

Eroupgiad.

GrDUpSpE{ieshres

Figure (1) Contextual, information and complexitfeet in different splits.
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3. Methods

3.1. Survey design and Data collection:

Our study was conducted in a region of Southernn@oavia with similar ecological
characteristics: a mixed landscape of agricultur@ laroadleaf dominated forests situated on high
productive soils. We sampled respondents fromtiyee main islands in Denmark, Funen and
Zealand, and in the southern part of Sweden, Scadfcent to Funen and Zealand. The
broadleaved forests in these sites have rathedasiriodiversity and are dominated by Beech
(Fagus sylvatica) but also with presence of species such as @alercus spp)Ash (Fraxinus
excelsior)and Birch(Betula spp) The majority of these forests are managed fob¢inproduction,
but often they are also multi-purpose forésts

The questionnaifevas designed by using the results from eight fagesip interviews and two
pre-testdand in collaboration with a group of consultinglbgists at the Centre of Macroecology,
Evolution and Climate (CMEC) located in CopenhayeRocus groups and the pre-test were
prerequisites to test the appropriateness of thiewates and their levels included in the choicksa
and to select a proper payment vehicle for estimgatespondents’ marginal welfare change in
terms of WTP estimate. Some revision in the draésgionnaire was included based on feedbacks.
The final questionnaire started with a section udolg various warm-up questions to allow
respondents to think about the concepts preseateddn in choice tasks. These questions focused
on respondents’ idea of the presence of biodiweesitd deadwood in forest by using visual aids
(pictures) (See Figure A and B in appendice). Redpnts were asked to choose among different
pictures of forests with different levels of biodigity and deadwood and express the reason behind
their choice. Subsequently, they were introduaedhe assumed policies and forest protection
programme, the CE section, and follow-up questmmsheir attitudes and reasons of their choices
to identify protesters and strategic answers. Binale asked socioeconomic questions.

1 www.statistikbanken.dk, www.ssd.scb.se
2 The questionnaire can be obtained from the asitiyoon request and is attached here for reviewosem

3 One pre-test on 12 respondents was undertakdarich 2012 and after revising questions and disiegske survey with experts the second pretest
was implemented on 13 respondents in May 2012 intfgon Scandinavia.

4 http://macroecology.ku.dk/
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Respondents received questions regarding crowdidgcanflict among forest users which were
targeted for another study by Bakhtiari et al.(20tdt we expect results to be unaffected. The
guestionnaires were designed in English and treetsiato Danish and Swedish. These were tested
again through a pildstudy and revisions made in terms of language Ifficgtion, specification

and alternative policy levels applied based onféleelback of participants.

Data collection was implemented during July-Aug2@12 through an internet-based questionnaire
managed by the survey institute ‘Analyse Denmarke survey institute uses an online panel that
invites a number of members to participate in thevesy and re-invites until getting a desired

number and representative mix of responses. Ondhef advantages of an internet-based
guestionnaire is that it may prevent responderam faltering their choices in response to the
follow-up questions. This functionality was chodegre. With a response rate of 20%, a total of

1800 questionnaires were collected equally betvtleetwo splits and three areas.

Each choice task consists of two alternatives amel status quo option. The status quo has the

lowest level of all attributes (see Tablel). Theich tasks had four attributes:

(i) Biodiversity presented as species humbers waitth without specific mentioning of the role of
species diversity in stability and resilience ofoggstem. Respondents were told that in the
investigated habitat approximately 10,000 speciési’e However, on a given site much fewer will
be present, and how many will depend on the sidecharacteristics of the area. The relevant size
to look at for a respondent may vary, so to anchem to a joint status quo, they were told that
1,000 species are common. For comparison, Lawessah (1998) find 90 plant species to be
present on average in a forest (of varying siz¢)dd47 plant species found. According to Gaston
and Fuller (2007), the common species of any etesyare relatively few in numbers. Indeed, of
127,000 specimens distributed over 2,738 specigspical marine molluscs , only less than 1%
had a total count of 1,000 individuals or more ({Bloet et al. 2002). Similarly, according to
Ellingsen and Gray (2002), an inventory of Atlant@rine invertebrate species sampled over 101

sites in Western Norway showed that only 2.2% efgpecies were present at half the number of

1A pilot study on 40 respondents was undertakeluire 2012 in Southern Scandinavia. Respondentslayepeople selected randomly from
different places with different educational anduggational background.

2 An expert assessment, see also http://www.adledkt for general information about the region’saps.
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sites or more, and similar trends are found init@dagoon species (Schlacker et al. 1998) as well
as in tropical forest trees (Pitman et al. 2001Hud 1,000 seems a reasonable number for the
common species (not only plants), given that wek labthe better soils (with more species), yet

managed forests (with fewer species).

Respondents were presented with policies that winddease this diversity to 1,500 or 2,000
species. Such policies will likely change the dmttion of not only the endangered species, but
also less common species. The policies therefomgetiad 'general’ biodiversity and not the
endangered species. Obviously, it could have acetin the endangered species, but that is not

what we focus on here.

i) Maintaining the natural cycleof the forest ecosystem was the second identdteibute and
leaving deadwood in the forest was used as a prepgesented by two levels plus a status quo
level. Today, in Southern Scandinavia we see deadvamcasionally left in forests. If we apply
alternative management policies to improve theeges of the forest’'s natural cycle, the number
of retained dead trees in the forests can be isetkhy seven per hectare (level 1) or 15 dead trees

per hectare (level 2).

(iif) Location of policy implementation, four levelwhere status quo referred to the situation
without new policy implementation in any of the @hrlocations, namely Zealand, Funen and
Scania. The other three alternatives referred ticyponplementation in each of the three locations
(this attribute is not in focus in this paper ais ihot related to the hypotheses tested here).

(iv) The cost of the policy in terms of increaged payment had five levels, where the range was
selected based on asking open questions regareioplgds WTP during group discussions and

individual interviews.

Yha qualitative study by Bakhtiari et al. (201 8avas found that the word ‘cycle’ was more ursi@andable for laypersons in compared with
dynamic. Therefore, in the questionnaire we usedubrding ‘natural cycle’ instead of ‘natural dynasi.
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Table (1) attributes and levels presented to med@ots in choice taskStatus quo (sq)levels are the lowest levels and

bold.

Description given to the

Attribute
respondent

Coding and levels

Species number 100(,1500,2000

Number of common animals
and plants

*Forest stability and
resistance against
disturbance (Biodiversity
Function)

Forest Stability Low, Medium ,High

Presence of natural cycle in (i) occasionally leaving old trees
the forest by introducing
deadwood management

leaving trees for natural decayii) Leaving 15 old trees per hectare

[¢%

Presence of natural cycle (i) Leaving 7 old trees per hectar

Location of policy (i) no new policy

The place where new policies

take place (i) Funen (iii) Zealand (iv) Scanis
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A split sample approach was used, where polledorefgnts were randomly divided into two
groups and each group received one of the two oressof the questionnaire. For one group
(Groupspecieg biodiversity was presented by species numbédnemuestionnaire and the other group
(Groupiog) received a questionnaire where biodiversity wasented by species number as well as
by its role in stability and resilience of ecosysteThe description of the role of species diversity

which was stated before the sections of choice gsé&sl in the split foGroup,iog Was as follows:

“Having a variety of animals and plants (biodivdy3 provides functions such as insurance,
resilience for forests to tolerate environmentahiohes better than forests with just one or fewdype

of species”.

The Groupioq Choice sets also contained an extra row, grapghicilowing an attribute of the

stability and resilience of ecosystem due to biedsity in three levels (low, medium and high), but

75



statistically fully correlated with species numbefSee Fig. 1 and Fig. 2 in the appendix for
specifications.

Groupspeciesreceived the part about the description of the mfl species diversity in ecosystem
(stability) after their choice task and were asKdtley had included this concept in their value fo
species number or not. Based on their answers mdepts are divided to two subgroups
GroupspecieslyesaNd Groupspeciesipoe The question was formulated as’previous tables, when you
were choosing your preferable number of animals aiahts under different policies, did you
include the stability of forest as a value of spscdiversity?; where the wordingstability of
forests” was taken as a measure of the role of species ewub@sed on the wordings used in the

focus groups and interviews.

The focus groups and qualitative interviews rewddleat income tax was an acceptable way of
financing such projects through public funds. Tmidvany free riding it was highlighted in the

guestionnaire that all tax payers were expecterbtiribute. Respondents were informed that this
amount would be additional to current tax paymenke tax attribute had a small cheap-talk script

along the budget reminder:

“We would like to let you know that results from sanitudies have shown that respondents have
a tendency to overestimate how much they actuablyvélling to pay through these kinds of
compulsory contributions. Therefore, we ask yogarefully consider the different alternatives in
relation to your household income. Please note tia additional payment will reduce your

spending on other goods and services in your ewagrite.”

In addition, respondents were informed that theisweers would be used in designing forest

conservation policies to give an incentive to answamnestly (cf. Vossler 2012).

A fractional factorial design was used where tbmbination of alternatives was arranged through
NGENE optimising for d-efficiency for multinomiabdgjit model (Scarpa and Rose 2008) with 24
alternatives. These were divided into four bloakgiive six choice tasks per respondent. The design
with zero priors and adding a status quo had aang@-d-error of 0.07 when the d-error was
evaluated for a continuous variable for tax and ehynvariables for the rest. The design, when
evaluated ex post, had a d-error of 0.0005 wheruated as a multinomial logit. Data were
analysed by using Biogeme (Bierlaire, 2003) andghi|5.0.
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3.2. The econometric models

3.2.1. Basic model assumption

The underlying theory of the CE method is basedamom utility theory (McFadden 1974) and
Lancaster's Consumer Theory (Lancaster 1966) wileeeutility of a good is described as a

function of its attributes, and people choose anmrgposite goods by evaluating their attributes.

In a specific case, where a responderfaices a choice between a status quo and two reared
alternatives, the utilityJ, of thesq alternatives in the’th choice occasion can be described by:

3)

V(ASC x,,, 5., B) + €, — If j=1(status_quo)
Ui'n = -
D VO BB e, i (=23

Here the indirect utility, V, is a function of theector of explanatory variables, xijn, containing
characteristics of the individual, the alternatared the choice situation, as well as the vectors of

individual-specific random parameteréj and fixed parametev,g . An alternative Specific
Constant (ASC) is specified for the status quoradtéve in order to capture the systematic
component of a potential status quo effect (Scatpa., 2005). An error component additional to
the usual error term with Gumbel-distribution islad to the model to capture any remaining status
quo effects in the stochastic part of the utilithis error componenti, an individual-specific
random parameter with zero-mean and normal digtabuis allocated exclusively to the two non-
status quo alternatives. A general error compoaeruss these two alternatives is specified to take
a correlation pattern in utility over these altgivies into account (Greene and Hensher 2007;
Ferrini and Scarpa 2007; Scarpa et al.2008).

We specify the utility function as:

2
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U; =(a; +pB,; (specieslB0), + B, (species200) + Bsi(leavingdceadwood/hg, +
Bsi(leaving7ceadwood/hg; + B location(funen)+ B location(zaland)+ 8, location(sania)
+Bgcroun,, )i (SPECIES1BO_Stabilty); +Bocrouy,, i (SPECIES200_stabilty),

+Biocroun,,) (I€AVINgSceadwood/hg stability; + B, g, i (I€AVING7eadwood/hg stability,

+B1ocroun,, ) 10CAtION(Scania)_staility + B 56,4, ) l0cation(zaland)_sability +8,,Tax) +¢;

s to p13 refer the additional utility obtained from receigi information on stability, thus the

variable levels get the underscore Stability, tgkine value 1 if the information is provided and
zero otherwise.

Assuming a linear function fdd; and collecting all the arguments in the vectgior alternativej

and individuali, we can writ(laJ y = Al , Wherep is a vector of parameters. Assuming the error tem
e ki IS 1ID extreme value distributed (see Hausmann MtaFadden 1984) the probability of

choosing alternativk amongj alternatives by individualis, according to Train (2003):

(3)

R =P
> explBx,)

i

1 is a scale parameter which is inversely relateth&oerror variance and can be estimated by
applying a scale test (see, e.g. Bierlaire, 2008. presumed that there could be a difference in
scale between the two splits as they do not getdhee amount of information. This was tested and
data from two splits were merged after correctingdcale differences (Hensher et al. 1999). We

followed the approach suggested by Swait and LoaJi£993) to test for scale and correct for it
afterwards.

We estimated a number of different models, inclgda random parameter logit (RPL) together

with error component, generalised mixed logit (GL®EIT) and the scaled multinomial logit
(SMNL).
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The RPL model (Revelt and Train 1998) relaxes tbsumption of independence of irrelevant
alternatives (ll1A) and assumes that taste paraseter random within the population with a given
distribution. The SMNL model allows scale rathearthpreference heterogeneity which can be
interpreted as a difference in individual abilityahoose between alternatives (Christie and Gibbons
2011). The generalised mixed-logit (Fiebig et 8l1@) extends the RPL model to explicitly account
for scale heterogeneity in the presence of preteréreterogeneity. For all models we held tax and
alternative specific constant invariant acrossvitlials while other variables were assumed to be
random within the population. For a full discussiointhe models available for analysing choice
experiments, see Train (2003),Hensher and Gre@@3)2and Fiebig et al. (2010).

We calculated WTP for the attributes estimate@reference space by using the marginal rate of

substitution between each of the attributes ancttndbute for payment:
(4)
WS -f

Wherep, is the estimated parameter of an attridufe.g., species number), afids the estimate of

the tax parameter.

4. Results

4.1. Comparison of samples with target populatn

The two splits slightly under-represented respotslém the middle and low (p=0.15) income
groups compared with the population in the selecégiions. However, there was no statistically

significant difference in age, education, gendef imome between the two splits (p>0.1).

Since our main hypothesis is related to whethemplgeoclude the role of species diversity in
ecosystem stability and resilience in their valatiof species number, we used a follow-up
question forGroupspecies Within this group, 45% of respondents answeray tiave included the
role of species number in ecosystem in their vdbrespecies numberGrouppeciesyes 30% of

1 In the present paper, the focus is on relative. Siherefore, a constant error variance is assudangatice variable
across respondents to avoid problems of findingltkeibution of WTP.
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respondents answered they did nGrOUpRspeciesio@nd the rest said “I don't know”. All these
respondents were kept in the sample.

4.3. Estimation results using econometrics modgel

The scale ofoupioq Was significantly higher than fagroupspecies(scale=1.33), and consequently
rescaled for the estimation (Swait and Louvier&®3)9Thus, on average respondent&roupspecies
had lower error variance. We tested for the llAuamsption of the conditional logit model using a
Hausman McFadden test (1984) which indicated that HA assumption was violated, and
therefore we estimated a set of models without #ssumption. These models have different
assumptions regarding error structure and prefer&eterogeneity. Table (2) reports the standard
evaluation criteria for the analysed models. Thé& R®del together with error component was best
supported, and therefore the results of this madepresented in detail. The estimation results are
shown in Table 3 and 4, where all main attributess @agnificant with positive sign and the tax
coefficient is negative as expected. The locatimesseen as opposed to Funen, and we have no a
priori expectations of their sign. Table 5 alsowkhahe WTP for the attributes. As is seen, WTP for
species is significantly higher at the 10% level@oup,i,q than forGroupspecies Thus, hypothesis

HO no contextual embedding or information bA3USt be rejected.

Table (2) comparing different logit models in teraistandard criteria

Model fit criteria RPL GMXLOGIT SMNLOGIT
Log-likelihood -6553.1 -7157.6 -7784.07
0° 0.26 0.23 0.11
AlC 13102.3 14426 15598
Tau scale - 1.2 1.2
Gamma MXL - - 0
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Table 3. Estimation of parameters and WTP estimatgdg a RPL model together with Error

component (RPL+EC) *+ P<0.01, ** P<0.05

Attributes

Parameters (B) and z value [ ]
standard deviation (O )

WTP (DKK YYear) and z value [ ]
(95% confidence interval)

1500 species

B 1.03 [5.90] 422.26 [5.93]
5 574 (282.99 : 562.59)
2000 species B 0.95 [7.90]
m 392.48 [7.67]
-% g 1.04 [7.33] (292.24 ; 492.73)
o
o Natural B 0.42[2.43] 172.64 [2.43]
S cycle(leaving 7 (33.50; 311.79)
o deadwood/ha) | g 0.08 [0.12] T '
O
Natural B 0.66 [4.39]
cycle(leaving 15 262.96 [4.42]
deadwood/ha) | O 1.56 [12.45] (146.48; 379.44)
Location(Scania) p 1.16[7.26] 479.27 [-6.93]
ocation(Scania -479.27 [-6.
a 2.10[13.62] (-614.88:-343.67
Location(Zealand| P “0.28[-1.36] -101 [-1.78]
) ol 2171473 (-214.27 ; 10.51)
P —
(1500 species) | P 0.34 [1.46] 142.40* [1.45]
7l 031 [0.43] (-49.47 ; 334.28)
0.82 [3.25
(2000 species) p [3.25] 336.44 [4.54]
Natural B 0.005 [ 0 02]
, -0.005 [-0. -2.1[-0.2]
. cycle(leaving 7 :
-q__2'§ deadwood/ha) | T 0.47[1.28] (18197 ; 176.84)
e}
32 Natural B 0.19 [1.03] 80
© cycle(leaving 15 .
R deadwood/ha) | O 0.47 [1.28] (-71.70 ; 230.35)
O o
g B 0.71[3.25] 294.41 [3.23]
= @ : - : .
Location(Scania) )
o)
“; E‘ g 0.31 [0151] (115.54 ) 473.28)
£'3
= g Location(Zealand] [ -0.25 [-1.36] -117.67 [-1.35]
F o ) ol 031 [0.51] (-287.33 ; 52.46)
S £ Sigma E01 3.83
g -c?s Const -2.43"
< Tax -0.002%
AIC 13163.3
LL -6556.67
—2 0.28
P
N 1,556

11DKK (1Danish Kroner = 0.18 US Dollar)
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Table4. Estimation of WTP fo&roup nioq (According to estimation results of Grogpces and

additional utility for stability reported in tab®).

WTP (DKK YYear) and z value []

(95% confidence interval)

Attributs
P —
(1500 species) 565.17 [6.98]
(406.39 ; 723.94)

Table 5 shows WTP for the two sub-groups witGiroupspecies GroUpspeciees aNd Groupspecies jne

. 728.98 [11.54
(2000 species) (605.09'[ 852.7]8)
Natural cycle(leaving 7 170.46 [2.23]
S deadwood/ha) (20.44 ; 320.47)
o
o Natural cycle(leaving 15
342.28 [5.53
3 deadwood/ha) (221.05 ;[463.E]32)
)
Location(Scania) (?}524 ff -[-.25'??-,]7)
Location(Funen) -219.55 [-3.28]
(-350.55 ; -88.56)
11DKK (1Danish Kroner = 0.18 US Dollar)

For WTP comparison we applied the Poe et al. (2@@5)olution test (results not shown). The

difference in WTP was significantly larger @roupspeciesyyedhan inGroupspeciesinofor both levels of

biodiversity (Species 1,500 and Species 2,000)sTHG contextual embedding€tS rejected.
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Table 5: Estimation of parameter and WTP applyify Rrodel together with Error component (RPL+EC)
for two subgroupsGroupspeciesiyes aNd GrouPspeciesiny Within Groupspecies

*** P<0.01, ** P<0.05

Parameters(3) and z value []

WTP DKK/Year and z value []

N

Attributes standard deviation (O ) _ _
(95% confidence interval)
. 158 [1.38]
(1500 species) 0.35[1.39] (-66.3 ; 383.6)
214[2.93]
(2000 species) 0.48 [2.97] (71.1; 357.7)
8 Natural 28 [0.24]
- cycle(leaving 7 B 0.06 [-0.24] (-214.9 ;270.3)
Q0 deadwood/ha)
3 Natural 149 [1.72]
& cycle(leaving 15 | P 0.33[1.67] (-20.8 ;320.7)
g deadwood/ha)
o 116.3 8 [1.36]
o Location(Scania) [3 0.26 [1.33] (-50.9 ;283.7)
Location(Zealand) | f 0.17 [1.01] 79.8 [1.00]
Sigma EO1 5.83
Const 0.74
Tax -0.002***
AIC 2470.7
LL -1205.8
roka 0.38
N 250
(1500 species) 492 [4.68]
0.72[4.81] (321.1; 663.1)
(2000 species) 0.71[7.28] (;?58 (EGG?S%]S)
Natural 297.7 [2.69]
cycle(leaving 7 B 0.43 [2.70] (81;514)
deadwood/ha)
” Natural 479 [5.85]
o cycle(leaving 15 B 0.70 [5.80] (318.6 ;639.5)
= deadwood/ha)
Q -311 [-3.38]
b Location(Scania) B -0.45 [-3.62] (-472.12 ;-150.74)
7]
3 B 0.07 [0.67] 5110.67]
8 Location(Zealand) ’ : (-100.2;,203.4)
g 1.3[8.319
Sigma EO1 2.87%*
Const -1.39***
Tax -0.001***
AIC 4535.6
LL -2202.19
0’ 0.3
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Comparing the WTP dBroupspeciesjyedVith Group,ioq reveals that there is no significant

difference for WTP for 1,500 species. So,,Kformation biadS NOt rejected.

However, WTP for improvement of the Species ridsn® 2,000 species is statistically different

(p<0.05) and bigger iGroupiog.

Comparing WTPs withitGroupspecie{ Table 3) shows that respondents are scope insensitthe
different levels of species as the WTPs are natisogintly different from each other. The WTPs of

Groupiog Show evidence of scope sensitivity for both imgmment level of biodiversity (Species

1,500 and Species 2,000). Thus, we can rejegd dghefor Groupiog but not forGroupspecies This

indicates that the contextual embedding issue rffagtasensitivity to scope.

A scope sensitivity test shows that withBroupspeciesjyest€Spondents do not have statistically
different WTPs for both improvement levels of bigglisity (Species 1,500 and Species 2,000)
while respondents iGroup,iog are scope sensitive because they have statigtichtferent WTPs

for both improvement levels of biodiversity (WTH 000 species> WTP for 1,500 species).

5. Discussion

5.1. Contextual embedding vs. information bias

A challenge to the use of choice experiments tauesanvironmental goods is how to provide
enough information for precisely eliciting respont$ preferences, yet not to provide them with
new information and thereby affecting their prefees. In this paper we have addressed the
challenge in the form of testing the presence dodtwhe call contextual embedding, arising from the
functional characteristics of biodiversity as opgubgo biodiversity being presented with species
number alone. Though this effect is inevitably &dkwith the information we give to respondents,
we try to distinguish these two effects. We tegs tim several steps. First, we test whether
presenting biodiversity as (common) species nunabene toGroupspeciesesults in a different
(higher) WTP compared with the group of responderite were also informed about the stability

and resilience services of biodiversiGroup,iog. We find that to be the case. This may be a result

of both an information effect and a contextual edudeg effect. To distinguish these two, we
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compare the WTP oBroup,iog with WTP of the part ofSroupspeciesStating that they considered

stability and resilience service when answering theice setsGroupspeciesyyes These are not
significantly different from each other for the nmad attribute level, but they are at the high
attribute level. The group who answered “no” to tbkkow-up question has a significantly lower
WTP than the group who answered “yes”. Consequeasiyalso illustrated in Fig. 1, we conclude
that there is a presence of contextual embeddiwg iflo not inform respondents of the stability and
resilience of biodiversity (functionality of biodvsity). This is a problem relevant to the majority

of studies valuing biodiversity by looking at speznumbers alone.

5.2. Scope sensitivity

Insensitivity to scope often arises from an imme@resentation and thus little understanding ef th
guantity of a good provided. Consequently, the npoeeise the description of a good being valued,
the better sensitivity scope. We test sensititotgcope for biodiversity for the different spléad

find that for all splits, respondents are sensitovéncrease in provision compared to the status qu
Furthermore,Group,iog, getting the most detailed information on the attré resulted in scope
sensitivity to the improvements whereas this wasthe case foiGroupspecies LOOKINg at the
difference in scale between the two splits alseaés/that scale is lower, and thus error variasce i
higher, inGroupspeciethan inGroup,ioq Thus, we conclude that providing the extra infainoraon

biodiversity increases the understanding of thedgeo again addressing the importance of
presenting the value of biodiversity to a suffitigmletailed degree.

5.3. Presentation of biodiversity to respondents

One could argue that there could be many ways fioedéhe functionality of biodiversity, which
would all result in different values. The approdaken here, and the reason we dare to conclude
that the more detailed the description is the beehat the current study is based on a quiadéat
in-depth study of people’s perception, or mentalstaucts of biodiversity (Bakhtiari et al., 2014).
For example, to present the concept of sustairfiegnatural dynamics of the forest, we used the
term ‘natural cycle’ and the attribute of the pgl&ction: leaving deadwood in forest. In addition,
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for presenting the role of species diversity in &bem, the questionnaire was formulated in
accordance with public preferences revealed duntegviews. These iterations targeted the design

of the embedding and scope test and facilitatedhtieepretation of the results.

Furthermore, because the qualitative study revethlatirespondents care about diversity and not
only endangered species, and because the funatjonhibiodiversity is more linked to diversity
than to the presence of endangered species, wethisguiesence of a number of common species
instead of conservation of endangered speciesitik€ampbell et al. (2013). The study thus
contributes to current literature on biodiversitaluation by suggesting a formulation for
biodiversity as ‘number of common species’ togethah its role in ecosystem function, e.g.
‘resilience and insurance’ which built on publicmted construct and supported by recent ecological

evidence of the importance of conservation of comsyecies.

The results show that people do care about diyeitsilf and probably this is also the reason why
we find the presence of contextual embedding ipsesents are not informed of the functional
aspects of biodiversity. Had we focused on endagepecies, the effect would likely have been

smaller.

5.4. Possible caveats

To test contextual embedding it would be desirablase a single test. However, because it relies
on the information given to respondents, it is pagsible to distinguish the two effects. Yet walfin
the issue so crucial for valuation that an attempst be made. Therefore, we did it in a two-step
procedure, testing it by excluding the effects iifledent splits (see Fig. 1). One possible caveat i
therefore, that the respondentsarupspeciesyesSimply value the good more than the respondents in
Groupspeciesinand therefore get closer to the WTPGrbup,iog Which is higher. This may happens,
e.g. due to difference among respondents in terhm®aco-demographic characteristics e.g age,
gender, income. However, the group of respondehts do not value biodiversity a lot should also
be present inGroup,ioq and thereby affecting the size of WTP here. In i two splits
(Groupspecies and Groupioq) Were identical in terms obocio-demographic characteristics.

Consequently, we do not believe this to draw tlfieinces in WTP found.
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By providing respondents with extra informatiortie choice sets, we increase complexity, which
could lead to more uncertain choices and loweratadn (DeShazo and Fermo 2002 ). However,
we find the opposite to be the case based on #eedfithe scale. Therefore, we do not believe

complexity drives the differences.

6. Conclusion

Applying choice experiments for valuation of enwinmental goods, e.g. biodiversity, is a
challenging area to researchers. Environmental g@d complex and it is not an easy task to
provide enough information for precisely elicitingspondents’ preferences while not providing
new information and thereby affecting preferendasthis study, we challenge this problem by
testing the presence of what we term contextual egitiing, arising from the functional
characteristics of biodiversity as opposed to hiediity being presented by species number alone.
We find a higher WTP for the group informed abdé stability and resilience of the ecosystem in
addition to species number when presented withbibdiversity attribute. This may be due to
information or/and embedding effect.

To distinguish these two possible effects, we wséallow up-question and within the group, where
biodiversity is presented by species number alome,subgroups were identified. The assumption
was that since both groups received the same quesire, the information given to them is the
same. Thus, the difference between their WTPs gusfthe presence of contextual effect. It was
found that the group who did not consider stabdgityl resilience service in their choice for species
number have a significantly lower WTP than the grovho did. This confirms the presence of
contextual embedding when presented with speciegaualone. This is a relevant problem to the
majority of valuation studies valuing biodiversiby only presenting species numbers alone to

respondents.

We also tested sensitivity to scope for biodivgrgor the different splits and found for all sglit

that respondents were sensitive to increase inigiocovcompared to the status quo. Furthermore,
respondents who were informed about stability aegllience exhibited scope sensitivity to the
improvements, whereas this was not the case fgorekents valuing species numbers alone.
Therefore, the present study indicates the impoedanf taking in-depth qualitative evidences of
public mental constructs of complex environmentabds such as biodiversity into account to
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increase the validity of WTP results in the seinsg tespondents are more scope sensitive and have

a lower variance.

We recommend that future studies use a detailedeptation of biodiversity which includes
stability and resilience. It seems clear that thklig value biodiversity both as a good in itselfg.

by species number) and as an important contriiatecosystem functionality.
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Abstract

The international coordination of conservation gplind management is widely expected to reduce
costs and increase effectiveness. An underlyingnagson is that biodiversity protection is a global
public good and specifically that the value of Iwedsity protection is independent of the
geographical and political jurisdiction of provisioWe investigate if comparable biodiversity
protection measures and outcomes in two countreeghdeed valued as a global public good by the
population in those same two countries.

Using a choice experiment (CE), the individuals'rgimeal willingness to pay (WTP) for
comparable biodiversity protection measures andomogs across country borders were estimated
for locations in Denmark and in southern Sweden.

We were able to distinguish an effect of natiogdiiom distance by exploring the extent to which
willingness to pay for policy alternatives was afél by the nationality of and the distance to the
protection location. We found a clear effect ofhdVTP decreased by 152 DKK/year for a forest
ecosystem improvement policy implemented in a tpreather than home country. In addition the
cost of bridge tolls was estimated as -397DKK atashgport -2 DKK/km broadly similar to the
actual cost. This suggests that respondents viedivarsity protection measures and outcomes
more as a local than a global public good. Ourifigd, if extendable to broader settings, suggest
that the cost-effectiveness approach to internaticoordination of biodiversity protection is not
likely to be optimal from a welfare economic poaftview.

Keywords: Choice experiment, beech forest, SweBemmark, international coordination policy,
nationality, distance.
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1. Introduction

The continued loss of biodiversity at the globahlechas prompted national and international
actions and policies targeting international couatibn of efforts (e.g. Natut2000, Rio summft
CBD201F, MA* 2005). In spite of this, the rate of biodiverditgs does not appear to be slowing
(Butchart et al. 2010), many countries did not ntaggets set by the Conservation on Biological
Diversity (Perrings et al. 2010), and renewed pésdgere made at Nagoya.

It is unclear how far these agreements and inregstihave increased the geopolitical coordination
of biodiversity conservation (Bladt et al. 2009) spite of many advantages of this approach.

The challenge of migratory species conservationbitha fragmentation and variation in
conservation costs at the continental scale andsaarountries means that coordinating species
conservation at the trans-national scale is likalgre cost effective than independent national
planning. The expected impact of climate changespecies distributions and ranges further
reinforces the need for improved cross country+dioation (Thomas et al. 2004; Thuiller et al.
2005; Bladt et al 2009; Bakkenes et al. 2002; $aat al. 2011).

Several studies illustrate the extent of cost-gfficy gains of internationally coordinated
conservation policies (Rodrigues & Gaston, 2002argje et al. 2006; Bladt et al. 2009, Moilanen
and Arponen 2011). There may be several reasonstrahg-national agreements have made little
progress: Conflicts with national priorities, ddilties legitimately incorporating them in national
law (Bennett and Ligthart 2001; Dimitrakopoulos at 2004; Paavola 2004; Pinton 2001), or
simply the issue of free-riding (Olson 1965; Ostrd®90), making it difficult to get individuals and

nations to pursue thgwint welfarein the case of global public good provision

The research question that this paper addressgastihow far biodiversity protection can be
considered a global public good, with benefits edieg beyond national boarders? Traditional
public goods and services, e.g. national defenbegries, fire brigades, have fairly well-defined

benefit distributions at local, state or nationeals. However, the geographical distribution of

! A network of European protected areas.
2 Rio de Janeiro, Brazil, 1992
% Convention on Biological Diversity's (CBD) 2010dgliversity Target : http://www.cbd.int/

* Millenium ecosystem assessment
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benefits from some public goods and services (éalheaon-use values), including the protection
of biodiversity is not quite as clear (Deacon amtil&ofer 2010), As pointed out by Perrings and
Gadgil (2003), some biodiversity values, like thption value embedded in the preservation of the
global gene poglare global public goods. Other use values pabytiesulting from biodiversity
protection, like the regulation of productivity grasslands, or recreational benefits are rathbeto
considered local public goods. An open questionfiapn-use values, like existence values, are
global public goods. Therefore, to the degree biadiversity protection implies public goods, it is
often discussed whether the spatial location shodtters for its valuation (Johnston et al. 2002;
Bateman 2009; Brouwer et al. 2010; Schaafsma 20ddlyding if non-use values are sensitive to
site (i.e. nationality) of provision (Hanley et &003; Schaafsma 2011). This discussion and
research question is of interest, because intematicoordination of biodiversity conservation may
face challenges, the less people share and vatupublic good aspect of biodiversity protection

across borders.

Our research question is an empirical one; canigenthngle the effects that country of provision
may have on value elements from the role that ncgtdéo the provision site may have? None of the
existing studies successfully disentangle distaagte of provision from the country of provision.
To address this we designed a Choice Experimen} (@kiation study focused on biodiversity
protection measures in Beech foregtagqus sylvaticain Southern Scandinavia. We selected three
regions, two in Denmark (Fuen and Zealand) andinrn®weden (Scania), separated by bridged
waters, where these measures would provide bicgltyegorotection benefits of comparable quality.
With that design the current study successfullyimfigiished the effect of the distance to site of
provision from the country of provision, which iswvel to the literature. We found distance related
attributes to reflect quite perfectly the bridgdst@nd per kilometre transport costs, and we found
Swedes and Danes to prefer provision in own cowntey a neighbouring country.

In the following, we first review the literature dhe effect of nationality and distance on WTP for
protection of biodiversity. We then present theecagidy and experimental design in section 2,
followed by a formalization of the hypotheses iotgm 3. Section 3 also includes the econometric
methods. Results are presented in section 4, anehdi¢he paper by a discussion of the results in

section 5 and a few concluding remarks in section 6
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1.1. Related literature

The values that people associate with biodiversitgservation measures may be both use-value
types (direct recreational use-values, indirect uakies through other ecosystem functions or
cultural services) and non-use value types (e.iolmpbequest and existence types). Even if these
can all be thought of as public good based valiiés jntuitively clear that for any group of peepl
the site of provision,wWherethe biodiversity conservation takes place), maytendor the at least
some of the values derived, and not surprisinglg ibften discussed whether the spatial location
should matters for its valuation (Johnston et aD20Bateman 2009; Brouwer et al. 2010;
Schaafsma 2011). If the protection of a given ggmeor habitat is a pure global public good, its
value to people should be independent of how fey tive from the site of protection.

However, a negative relation (distance decay) betwsome use-values related to biodiversity
conservation and distance to the conservationisite be expected, e.g. because of the increased
cost of reaching the site and benefiting from treod) (Hanley et al. 2003; Pellegrini and
Fotheringham 2002). On the other hand, some indinee values may be quite insensitive to
distance and site of provision (e.g. watching doentaries about whales or polar bears). Thus, it is
not generally likely to be valid to suggest as Gdrand Willis (1997) and Morrison et al (2002)
that since most of their respondents had nevetedishe remote forest under valuation, their values
were most likely non-use benefit estimates. Sidyijaghe sensitivity of non-use values to distance
and/or site of provision is also not clear. Batareaal (2002) and Hanley et al. (2003) argued that
a sense of ownership or spatial identity may beomgmt for some environmental values. This may
also carry over to non-use values like existenakl@yuest values. Further reasons may include a
sense of responsibility or expectations of inteomat reciprocity; leading individuals to favour
action at home (first) in the hope that “puttinguy@wn house in order” will induce reciprocity and
raise international commitment. Thus, we may foatrilthe hypothesis that, an individual may
derive higher non-use values from biodiversity @mation in their own country, than from similar
measures in other countries. Clearly, as distaroel to increase as activities move to other
countries, such patterns may result in findingst than-use values also decay when distance

increases, or more precisely, when site of promisibanges.

Some studies do indicate that also non-use valumgs bm sensitive to distance to and/or site of
provision (Hanley et al. 2003; Schaafsma 2011). lgVithese studies addressed the effect of
distance, they were not able to separate distaffieet®from cultural and nationality effects ofesit
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of provision. These are particular important wheralgsing the value of public goods in an

international context.

Thus, for both use and non-use values, there dreaitions that distance to and/or site of provision
matters for people. The exact role remains an ecapiquestion. According to Hanley et al (2003)
and Bateman et al (2006) although a significantadise decay effect for non-users exists, the
relationship is stronger for users than for nonss®ther studies show ambiguous results; some
report significant negative correlations betweestatice and WTP for non-use values (Jgrgensen et
al. 2012; Sutherland and Walsh 1985; Hanley eR2@D3; Loomis 1996) while Pate and Loomis
(1997) and Bateman and Langford (1997) found noifsignt relation between distance and WTP

for public goods with presumably large non-use galements.

Assessing biodiversity conservation measures aanatisnal borders generally coincide with a
longer distance for respondents, making it diffidol distinguish nationality effects (affecting e.g
cultural identity, ethical concerns) from distareféects (related in particular to use values). i® t
authors’ knowledge, no studies have so far constlsystematically if the nationality of the site of
a biodiversity conservation measure matters for\MHEP of respondents of different nationality.
Thus, investigation into nationality effects on WT& conservation measures have generally
focused on respondent nationalities only, keepegsite of the good fixed (e.g. Horton et al. 2003;

Hoyos et al. 2009; Ressurreicao et al. 2012).

Therefore, as explained in the introduction theremir study developed a choice experiment
designed to analyse the effects of nationality rad distance to site of provision and respondents

independently.

2. Case study and experimental design

2.1. Case study

Our experiment used as the biodiversity consermatiase in focus the enhanced protection of
biodiversity in temperate broadleaved forests sian one of three regions across two countries in
Southern Scandinavia. Measures include settingst®raside for biodiversity and enhancing the

number of old, dying and dead trees and dead wotiki forest.
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Figurel: map of the study area. The green and pink colours indicate the forest cover and urban
areas, respectively. The stapled line show the border lines of the three study regions.

The three locations where the conservation polawdbe implemented and where the respondents
were sampled were Fuen and Zealand in Denmark eawig&in Sweden. Travel distances between
Funen & Zealand (within national boundaries) andlZed and Scania (across national boundaries)
are approximately identical, whereas that betweeani& and Funen is doubled, allowing us to
distinguish between distance and nationality. Tdis® includes the cost of a toll-bridge over the
Great Belt (between Funen and Zealand) as wehea®©tesund (between Zealand and Scania). The
broadleaved forests in these locations have sirhitativersity and conservation potentials and are
dominated by beechrégus sylvaticg but also with presence of tree species suchakgQ@uercus

robur), ash Fraxinus excelsigrand birch Betula pendula

2.2. Data collection and survey design

Data were collected through an internet-based mumewsire managed by the survey institute
‘Analyse Denmark’ during July-August 2012. We reegl 600 completed questionnaires (a 20%
response rate) for each of the three locationsQ18@otal). Survey respondents were informed that
the hypothetical policy presented in the questimenaould improve biological diversity as well as

enhance the natural dynamics of the forests. Theigs used to describe these ecosystem services
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were two attributes: 1) keeping old trees in theedd to age, die and turn into deadwood in the
forest through natural decay and 2) increasingrtheber of species in the areas in focus by

improving the living conditions for animals, plarstsd other organisms otherwise.

Respondents were informed that across the regiome sl0,000 species in total are potentially
associated with this type of broadleaved foredt®wever, on any given forest area, much fewer
will in general be present depending on the sizethef area as well as the availability of
microhabitats often related to conservation stdfaes.example, according to Lawesson et al (1998)
there are 90 plant species on average in a Danigtdleaved ‘natural’ forest (of different size) out
of 447 plant species found across all forestsrieggoon. To anchor respondents at a relevant shared
status quo level, they were told that 1000 spewiese currently common in the area in focus.
Respondents were then presented with policiesvibatd increase this diversity to 1500 or 2000
species in the forest conservation area, includm@mmon, rare as well as potentially endangered

species.

An important additional attribute was the locatioh the policy implementation which was

presented as 4 levels which the current situatioa policy implementation” as opposed to three
locations of the policy, namely Funen, Zealand 8ndnia’. Finally we included a tax attribute as
an increase in the annual income tax. Table 1 shtwsattributes and levels. The status quo

represents the current and it is equal to the lblees! of each of the attributes

' An expert assessment and see also http://www.allearter.dk for general information about the regions species.

2 In the same questionnaire respondents receivedyar|CE regarding different conservation measuses for another
study (see Bakhtiari et al., 2013a,b). Howeveit g section followed the current crowding CE, expect the WTT-
results to be unaffected by that.
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Table 1. Attributes and levels presented to redpnts in choice tasks. Current situation (Sq) gelolevel and is

shown withbold format

Attribute variable Attribute level

(i) no new policy
Location of policy area (i) Funen
(iif) Zealand

(iv) Scania

(i) 1000
Forest species number in area (i) 1500

(iif) 2000

(i) occasionally leaving trees to age, die and dec
Presence of natural dynamics in area (if) Leaving 7 trees/ hectare

(i) Leaving 15 trees/ hectare

Annual income tax (DKK/ year) 0,250, 500, 750, 1000, 1250

*1DKK=0.18 USD$ and 0.13 Euro

A previous qualitative study implemented on the eatudy area by the authors( ), using focus
groups and open-end questionnaires, showed tham@&dax among most of Danish and Swedish
citizens was an acceptable way of financing bioditg policies. In order to avoid any free riding,
it was emphasised in the questionnaire that allp@ayers in both countries should contribute. In
addition, it was emphasised that this amount vélBlditional to current tax payments. Similarly, a
reminder about respondents’ budget restriction weserted before the choice tasks. The
guestionnaire also included questions of visitirggfiency, distance to forests visited as well as
various questions on forest activities to make oadpnts reflect on both use and non-use values
and location issues. After the data collection W& &onstructed additional variables, including a
variable capturing the variance among respondentise distance from the respondents’ mid-point
postal code area to the policy site, a dummy véeisdr number of bridges between the respondent
and a dummy variable for weather the policy sits wayour own country or not.

103



A complete factorial design of the attributes ga¥® combinations of alternatives from which
choice sets that did not add much information wemmoved (e.g. they included dominating
alternatives). We applied a fractional factoriakige to give 24 alternatives which were divided
into four blocks of 6 choice tasks per respond€he designs (ex ante) with zero priors and adding
a status quo, had a d-error of 0.07, when the a-evas evaluated with a continuous variable for
tax and dummy variables for the other variables d@asign, when evaluated ex post, had a d-error
of 0.0005 for the pooled data model and 0.0003)@00.0004 for the splits, Zealand, Scania and

Funen, when evaluated as a multinomial logit.

Respondents received questions regarding crowdidgcanflict among forest users which were
targeted for another study by Bakhtiari et al.(20hdt we expect results to be unaffected. The
guestionnaires were translated into Danish and &letdhey were tested through focus groups and
a pilot study and some revision in terms of languagnplification and alternative policy levels

were applied, based on participants’ feedback.

3. Hypothesis formulation and Econometric analysis

3.1. Hypothesis formulation

Based on the literature and our experimental desigriollowing null-hypothesis was formulated:

HO: Neither distance to nor the nationality of thiee of conservation matters for people’s WTP for

a given policy alternative.

We test this hypothesis in a model using the poskrdple from all three regions, as well as in
models using specific regional sub-samples. We itestp against the competing alternative

hypotheses:

H1: Only distance to and not nationality of theestif conservation matters for peoples WTP for a

given policy alternative.

H2: Only nationality of and not distance to theesif conservation matters for peoples WTP for a

given policy alternative.

H3: Distance to as well as nationality of the siteconservation matters for peoples WTP for a

given policy alternative..
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In our pooled model, we incorporate the ‘distanea’iable, a variable ‘bridge’ for the number of
toll bridges to be crossed from respondent to aite the nationality dummy ‘foreign’ (being 1 if

policy is not in respondent’s home country) andHl@as rejected if the parameter (WTP) for either
is significantly different from zero, with the exgied sign being negative. If all are significantly
(negative) different from zero, we can reject dtkbandH2, whereas if this is true for only one of

them,H3 is rejected, as is also eithél or H2.

Secondly we test the hypotheses on two subsampte&ealand is located in the middle with

equal distance to Scania and Funen, we can evahie the sub-sample for Zealand using a
dummy coding of the locations, which embeds distdinc ‘Funen’ and distance and nationality for
‘Scania’, relative to Zealand. Thus, und4® we expect the marginal effect of the location to be

equal:
HOZea|and WTF&ea|an((Scan|a) = WTEea|an((Funen) = WTEea|an((Zealand),

where the subscript refers to the location of #spondents and parenthesis to the location of the
policy. Under the two alternative hypotheses thaly either nationality or distance matters, we

would expect not to be able to reject the followiagthe WTP effect of the location dummy:
H1zealand WTPzeaiand FUNEN)=WTReaiand Scania)<WT ReaandZealand)

if only distance matters and
H2zeatand WT Pzeaiand FUNeN)= WTReaandZealand)>WT Reaiand Scania)

if only nationality matters. If both matters, wenaajectHO as well adH1 andH2. Under the final
alternative H3, we would expect the following:

H3Zea|and WTF&ea|an((Scan|a) < WTEea|an((Funen) < WTEea|an((Zealand),

Because the parameters for the Scania-dummy waoldde both a distance and a nationality
effect, wherea the Funen dummy will include only thstance effect.

We are also able to test th® hypothesis on the sample from Scania, with theesfamm as above.

The alternativesd1l andH3 cannot be tested on this sample as nationalitycisffem the location
dummy cannot be separated from distance to ZeaaddFunen. However, under H2 we would

expect:
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HZScania. WTPScama(Scanla) > WTBcama(Zealand) = WTBcanua(Funen)

For the sample on Funen, none of the alternatiyeotmgses can be tested because both the
nationality and distance effect are entangled asdparable in the location dummy.

3.2. Econometric specifications

We test our hypotheses, by estimating a utilityction for our pooled dataset as well as each of the
study locations Zealand and Scanfa.priori we would not expect scale differences between
respondents from different locations, but as it Maaffect the testing of our main hypothesis, we

tested for scale differences between respondenits Funen, Scania and Zealand using Biogeme

(Bierlaire 2003).

The utility function of our pooled dataset candescribed as:

1)

U; =(ASC, +,;(Foreign) +j, (Distancg; +; (Bridge); + B, (Biodiversty1500), + 8 (Biodiversty2000)
+Bq (Leaving7tees/ha) + 3, (Leavinglrees/ha) + Bg(TaxX) ; +77,;) +¢g;

Wherei =individual andj =alternative Foreignis a dummy variable (coded as 1 if policy not in
respondent’s countrypistancemeasures the nearest distance from the residemdedint of the
postal code) to the nearest entrance point (berdpd or ferry) to the region, andridge is a
variable for how many bridges must be crossed tdrge the respondent to the region. These three
variables relate specifically td0-H3. In addition,Biodiversity1500-200@ndLeaving 7-15 trees
addressed enhanced species numbers and the dwstedbitsof natural dynamics in the forest

respectively.

Using Zealand as an example of the sub-sample maithel utility of respondemtfrom Zealand for

the policy alternativgis

! http://biogeme.epfl.ch/
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UZeaIand,ij = (ASC} + ﬂZealand,Z(Funenh +ﬂZealand,3(Scania) + ﬂZealandAi(BiOdiverSity]-SOOD+
Pzealand si(Biodiversity2000)+ fzealand s{Leaving7 trees/hgp fzeaandziLeaving 15 trees/haj

Pzeatand s{Tax); + ;) + g (2]

Where the locationgFunen) and (Scania) address the utility of a resident in Zealand for
implementing forest protection policy in Funen or Scania respectively as opposed to

implementation in Zealand.

The preference models are estimated using a rapaoameter error component logit model (RPL)
(Revelt and Train 1998; Ben-Akiva et al. 2001; peaetal 2005) where the utility of a good is
described as a function of its attributes, and fgeopoose among composite goods by evaluating
their attributes. In a specific case, where a redpot,i , faces a choice between a status quo and
two policy alternatives, the utilitylJ, of thesej alternatives in thev'th choice occasion can be

described by:

V(ASC X, 5, B) + &, — If j =1(statusquo)
U —

ijn

i V(Xijnuéi'ﬁ'ai)"'gijn ~if j=23 [3]

Here the indirect utility,V, is a function of the vector of explanatory vahes) x;,, containing
characteristics of the individual, the alternatared the choice situation, as well as the vectors of

individual-specific random parametet@, and fixed parametﬁ. An alternative Specific Constant
(ASC) is specified for the status quo alternativeoider to capture the systematic component of a
potential status quo effect (Scarpa et al., 200%). error component additional to the usual error
term with Gumbel-distributed is added to the mddetapture any remaining status quo effects in
the stochastic part of the utility. This error campnt, g;, is an individual-specific random
parameter with zero-mean and normal distributiod @ns allocated exclusively to the two non-
status quo alternatives. A general error compoaeruss these two alternatives is specified to take
a correlation pattern in utility over these altgivies into account (Greene and Hensher 2007;
Ferrini and Scarpa 2007; Scarpa et al. 2008).
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In mixed logit models the stochastic element ofitytis fragmented additively into two parts
(Hensher and Greene 2003): one part is potentalfselated over alternatives and heteroskedastic
over individuals and alternatives; the other igli.over alternatives and individuals. According to
Train (2003), the Mixed Logit probabilities can thescribed as integrals of the standard conditional
logit function evaluated at differerf’'s with a density function as the mixing distrilaorti
Furthermore, this specification can be generalisedillow for repeated choices by the same
respondent, i.e. a panel structure, by letting kalmequence of alternatives, one for each choice
occasionk = {ki,...,kn}. Thus, the utility coefficients vary over peodet are constant over tie
choice occasions for each individual. If the densiis in this paper, is specified to be normal, the

probabilities of individual i choosing alternatikeut ofj alternatives can be defined as:

eXpAikn BiXicn
J U
Z expﬂiknﬂj Xijn
L

A B |b,W)ds

N
n=

Pr(k) = | |‘|

The ASC and error terms from eq. (1) are left @ntsimplicity.§’ is a vector of all betas, and the

distribution function forB is ¢(£8|b,W), with meanb and covarianc&V. The analyst chooses the

appropriate distribution for each parametef.in

The model estimates parameters up to a scale faGtevhich is inversely related to the error
variance, may differ between subsamples and caeshienated by using scale tests (e.g. see
Bierlaire 2003). We presumed that there could beifeerence in scale between the three
subsamples (i.e. Funen, Zealand and Scania) ad#teng to different geographical location. The
approach suggested by Swait and Louviere (1993)apatied to test for scale and correct for it

afterwards. Data from three subsamples were meafjedcorrecting for scale differences.

4. Results

The three sub-samples slightly underrepresentggbneents in middle and low income groups
compared with the population in Denmark and Swedtawever, in terms of socio-demographic
variables such as age, education, gender and intmeme was no statistically significant difference
among samples taken from the three locations. Relgmis (2% of those who responded in the
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survey) who chose the status quo alternative isialchoice sets and explained this with ‘I don't
want to pay more tax’, rather than ‘It was too engee as compared to the benefits | would

experience’ were removed, as they were considexadgi bidders.

To present a picture of how often respondents krawdorests in their own and neighbouring

regions Table 2 shows that respondents on Zealsitcdthe other locations more frequently than

vice versa. It also shows a clear distance effe¢hat respondents living in Scania visit Fuen the
least (and vice versa).

Table 2. The number of respondents who have chettiedifferent frequency alternatives for the difet

locations
More than 3 | 1-3 times| 1-3 times| 1-12 times| Once a | Less than oncg
times a week | aweek | a month ayear year ayear Never visit
Respondents in Scania
Forest in Funen 0 2 0 1 2 67 528
Forest in Zealand 0 18 0 21 21 90 450
Forest in Scania 72 88 111 231 39 41 18
Respondents in Zealand
Forest in Funen 0 0 0 8 51 291 250
Forest in Zealand 9 54 30 384 49 55 19
Forest in Scania 0 3 2 28 47 120 400
Respondents in Funen
Forest in Funen 0 78 0 307 135 70 10
Forest in Zealand 0 0 0 50 57 199 294
Forest in Scania 0 0 0 5 14 97 484
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4.1. Estimation results applying econometric models
4.1.1 Scale test and model selection

The scale test showed that respondents in DanialaZ@ and Funen had similar scales (scale=1),
while the Swedish Scania sample had a statistisafigller scale (0.33) and hence greater variance.
Therefore, before merging samples, we modifiedvidméables of the splits according to the scale
difference (see Ben-Akiva and Lerman 1985, Louvieteal. 2000, Train 2003). According to
standard criteria namely log likelihood, pseudoeRd AIC, the Random Parameter Logit model
together with error component (RPL+EC) was bespstipd.

4.1.2 Investigating the nationality and distance hyothesis in pooled data set

The results of model estimation on the pooled dataare shown in Table 4. They show that both
environmental attributes as well as the error camepts are significant with expected positive
signs, and the tax coefficient is negative as ebguecThe alternative specific constant (ASC) is
negative and significantly different from zero. Thiistance’ and ‘foreign’ variables are both
significant and negative, the implication beingtthi®, H1 andH2 are all rejected. Table 3 shows
the average distance among case study locations.
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Table 3. parameter and WTP estimates in poolexsidtusing (RPL+EC)

Parameters WTP (DKK Yyear)
Attributes (standard error) (95% confidence interval)
-152
_ *kKk
B 0.27 (-252.93 : -51.72)
. . (0.08)
Foreign location
0.97***
o (0.12) i
-0.004*** -2
Distance (0.0g)i) (-3.01;-1.2)
o 0.01 )
(0.006)
*kk -397
Bridge B -o(g ge) (-462.08 ; -332.25)
. B 0.88*** 493
1500 species (0.09) (389.6;597.19)
1.02%**
o (0.14)
. B 0.81%** 452
2000 species (0.06) (382.72; 521.92)
0_ 0.7***
(0.08) i
B 0.25%** 142
Natural dynamic(leaving 7 deadwood/ha) (8'83) (43.04;242.66)
o (0.9) i
B 0.35%** 201
Natural dynamic(leaving 15 deadwood/ha) (2'8? (118.79,283.75)
g (0.07) ;
0.002***
Tax p (0.0005) -
-2.24%%*
ASC (0.19)
AIC/N 1.47
(02 0.34
LL -7710.86
Sigma 4.4%*

'DKK =0.18 USD ***statistically significant at the% level, ** at the 1% level and * at the 5% level.

ASC is the utility from status quo as opposed to ape policiesDistanceis measured in kilometre.
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4.1.3 Investigating the hypotheses in selected stutbcations

We estimated a model for each of the locations &®hland Scania, see Table 4. The results are

comparable with the model for the pooled data.

We found that residents in Zealand had the largéBP for a policy implementation in their own
location (Zealand) compared with other locatiorsstree WTP for each location should be seen as
additions to the ASC, which is negatively corretateith respondents own location (Figure 1).
Thus, for Zealanders, the WTPBeferis paribu} for a policy implemented in Funen is lower than
for Zealand, but significantly larger than for irapienting a similar alternative in Scania. Therefore
H3zealand WTPreaiand Scania)<WT Reaand FUNEN)<WT BeaandZealand), cannot be rejected, but all
of HO-H2 can.

Since ‘Bridge’ was 1 for both alternative locatipmge didn’t include it in the model. Note that the
cost of passing the bridge going from Zealand tan&cis similar to those of the the bridge from

Zealand to Funen.

We furthermore found that respondents in Scanigepf&xcania over the two other locations, but the
difference between Funen and Zealand dummies nsfisi@nt, Thus, for this sub-sample, we cannot
rejectH3scaniasthat both distance and nationality matters, norwamejectH1 that only distance
matter (because we cannot weed out a nationafégteior both Funen and Zealand), but we can
rejectHO, andH2.
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Table 4. Parameter estimates in 2 location samyseg) RPL+EC. Parametersbold format relates to the

hypotheses. Locations are as opposed to the locatithe respondents’ own location

_ _ Zealand Scania
Geographical locations: 5 .
. arameters
Parameters Marginal WTP (Standard WTP (DKKl/year)
Attributs (Standard error) (95% égﬁggﬁ?g intervall error) (95% confidence interval)
-1.87+ -943° ) )
. . (0.12) (-11101.10 ; -885.64)
Location(Scania) . L
(0.17) ) ) )
B -1.40%** -706% '1(5‘;:)* -1158
Location(Funen) (0.09) (-888.7 ; -598.16) (-1289.82 ;-1021.63)
o 0.9 ] 0.71%* ]
(0.90) (0.13)
-1.27%** -953"
p - - _ .
Location(Zealand) p 0(.%11*21 (-1017.18 ; -838.37)
i i (0.19) i
; 0.88 *** 457 0.69*** 543
1500 species p (0.14) (310.60 ;604.22) (0.08) (312.87 ;772.92)
o 0.62 ] 0.52%+ ]
(0.37) (0.14)
400
: 0.80*** . 0.72%* 514
2000 species B (0.10) (287.41 ;512.31) (0.14) (384.12 :643.19)
o 0.9 ] 0.94%+ ]
(0.13) (0.24)
B 0.19* 99 0.05* 41
Natural dynamic(leaving 7 (0.16) (-65.11 ;264.65) (0.12) (-139.54 ;221.49)
deadwood/ha) o ?1%9; ] 0.14%
’ (0.83)
B 0.38%* 190 0.36** 270
Natural dynamic(leaving 15 (0.13) (61.33;317.99) (0.09) (129.73 ;409.49)
deadwood/ha) o 0.93*** i 0.66***
(0.14) (0.12)
ASCP B -2.64%* -1254 -2.87%* -2145.91
(0.31) (-1557.83;- 949.58) (0.34) (-2616.86 ; -1674.95)
Tax B -0.0019*** -0.001***
(0.0009) (0.0008)
Sigma i 4.43 4.92%%
o2 0.35 0.32
LL -2577.6 -2145.8
AIC/N 1.43 1.49

***Statistically significant at the 1%o. level, ** athe 1% level and * at the 5% level.

a =*WTP amount for policy implementation in Scaared Funen as opposed to Zealand.

b = ASC is the utility from status quo (doing natl)) as opposed to policy implementation in respatglewn location.

113




To test if the location was more important for samteibutes than for others, we tried to interhet t
location attributes with biodiversity and naturajndmic but it wasn’t statistically significant
(results not show.

5. Discussion

Biodiversity conservation is an issue for natioaslwell as international policies and coordination
efforts, and the conservation management literdtare focused on cost effectiveness gains from
planning and coordination (Bladt et al. 2009, Baldset al. 2002; Thomas et al. 2004; Thuiller et
al. 2005), and been less concerned with performaficeonservation efforts in terms of value

(welfare) for money (costs) though exceptions ef@stange et al 2007).

An underlying assumption, which is questioned in tudy here, is that biodiversity protection is a
global public good and specifically that the vabfebiodiversity protection is independent of the
geographical and political jurisdiction the siteprbvision. This study designed and implemented
an experiment to test the validity of this assuomptiMore specifically, we designed an experiment
to disentangle the role of distance to and natipnalf the site of biodiversity conservation

measures for respondents of varying nationality.

We are not the first to consider distance effeatstlte valuation of biodiversity conservation
improvements, or to study how respondents’ of daifieé nationalities value such measures.
However, previous studies have generally been regggegraphically specific (considering sites in a
specific country) and/or respondents didn’t havmilair travel access to the targeted location or
varied in nationality (e.g. Carlsson et al. 201drgénsen et al. 2012; Sutherland and Walsh 1985).
Thus, our study is the first to evaluate peopleifingness to pay for biodiversity protection
policies from a multi-location and multi-nationglifperspective, where the population in two

countries evaluate comparable measures in botiesgtcountries.

! Ccan be provided upon request
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5.1. Evaluating main findings

The results of the pooled dataset, consisting spardents from all three locations, proved a
significant effect of travel distance from respomidé residence to the policy region as well as a
nationality effect. In addition, respondents hagloaitive and bigger utility for forest improvement
in their own country. Thus, we cannot reject bi& that both distance to and nationality of the site
of provision matters, whereas all three competiyygptheses fall.

With regard to the credibility of the result, wet@dhat the WTP estimates for distance (=2DKK
per Km) is quite well in correspondence with thavél cost per km in Denmark and Sweden as
assessed by the tax authorities, which are indhge of 2-4 DKK/km. In addition, the WTP for

‘Bridge’ is corresponding very well with the reaist of a return ticket, which drivers should pay to
cross the bridge. Thus, the travel cost relateéimaters correspond to the cost of visiting the
forests in the other regions typically once perry@dich is also a frequency well in accordance
with the observed frequencies in the respondenpkenicf. Table 2). Of course, these variables are

likely linked to the direct use values of the biaglsity protection for respondents.

To test if the hypotheses are the same in subsampke looked at the Zealand subsample to see
whether the respondents prefer Funen or Scaniffest protection implementation. Based on the
marginal effects of location attributes we againaode that both distance and nationality matters,
and hence all hypotheses but H3 can be rejectesifalth that nationality has a separate effect once
distance effects have been corrected for suggestsion-use values may be sensitive to the site of

provision.

For the second subsample, respondents in Scareasasg forest protection policy in Funen and
Zealand, these latter localities only differ innber of travel distance to the policy location, anel w
found that the respondents in Scania have largegined WTP for implementing a forest protection
policy in Zealand compared with Funen. Consequemily can rejecHO andH2, but we cannot
rejectH1 or H3. Notice that by construction of the test it is possible to distinguish H1 from H3.

It is worth noting that the majority of the Scamespondents (87% and 75% respectively) have
never visited a forest in Funen or Zealand, respagt

! See for Denmark: http://www.skat.dk/SKAT.aspx?d664181, and for Sweden
http://www.skatteverket.se/privat/svarpavanligafndbeloppprocentsatser/privatbeloppfag/bilavdragtatardet.5.100
10ec103545f243e8000220.html
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5.2. Possible reasons and consequences

That respondents of different nationality may hejydtematically different preferences for a specific
public goods is also reported by Ressurreigéo.ef282), Carlsson et al. (2010) and who found
nationality and the degree of attachment to thatlon as significant factors; whereas Horton et al.
(2003) did not. However, none of these studiedgregfces across nationalities of both respondents

and policy sites.

Our results show that in the current case biodisersrotection benefits are not perceived by
respondents as a pure global public good, to thgredethat the value is independent of
geographical and political jurisdiction. The speciéffect of the location of provision — when
correcting from distance and other travel costaldes — suggest that perhaps even non-use values

like existence and bequest values are sensitigsgeamf provision.

This is in line with Brock and Xepapadeas (2003)pvittentified a number of distinct values of
biodiversity conservation that benefit people aed#nt spatial and temporal scales. Some values of
biodiversity are categorised as pure and globalipgbods providing long-term benefits at a global
scale, while others are impure and more local pufptiods since they provide benefits at a much

more local scale and in a rather short run (Pesrangd Gadgil 2003).

In our case area, a large number of respondents wewvery rarely visited forest areas in any & th
other regions. This suggests that recreationalfier{providing direct use values) are not the main
reason for the WTP differences across differenatioas that we find. The effects may be due to
other co-benefits, or to the cultural value, anchdee often values associated with protecting
biodiversity nationally or even locally (see e.gcdbsen and Thorsen 2010 for regional effects of
similar nature). If that is the case, biodivergtgtection improvements (both use and non-use value
components such as existence value) may possesl/mair at least to a significant extent - local
public good characteristics.

The role of nationality of site of provision is lme with Hanley et al. (2003) who argued that
ownership or spatial identity may be important smme environmental assets even for non-use
value. Although it is worth mentioning that the uksf the study by Perrings and Halkos (2012)
suggests that countries (as political actors) elut the biodiversity within their national borsler
only if the development priorities allow and thdueof protection is perceived to be superior ® th

alternative use of land and related assets.
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Thus, our result add further to the findings anduthhts of Perrings and Halkos (2012), who
suggested that the optimal level of biodiversityservation might be expected to vary depending
on the spatial scale at which the problem is aralyand depending on which groups (nationality)

are involved in conservation decisions.

5.3. Caveats and further work

Factors such as trust and power in and across resifitave not been in the scope of the present
paper, but they are relevant factors that may iadddferences in public preferences for
biodiversity coordination policies across bordénsour case, one could perceive e.g. that Swedes
would trust their own country (rules, laws, compta, governance) better to deliver than Denmark

(and vice versa), or — following Hanley et al. (3D0feel more in control of the implementation.

Thus, lack of mutual trust among residents fronfedént countries and regions, in relation to
designing and implementing a joint coordinationgveam could be a reason for the differences
observed. In a similar vein, we found, during fogweup interviews, that participants were not
willing to pay as much if efforts were to be implemted by an international agency, as they would
if their own government engaged in coordinatingt@cion programmes across borders. Thus, trust
and control issues could and should be investigaeker in the future, and may help in explaining
possible individual variation in preference forab¢national) provision.

In addition to the effects of trust and power orblpu WTP for biodiversity conservation,
differences in factors such as national incomegcisgerichness, pressures on biodiversity and
conservation infrastructure, are all likely to les@ciated with differences in national conservation
effort (Perrings and Halkos 2012). In our case srak of these factors where rather similar at sub
sample level. Future studies would probably berfedin investigating these issues across a wider
range of cases, even if this may imply difficulties keeping the public good delivered fairly

comparable across cases.

6. Concluding remarks

The current study successfully distinguished tecefof the distance to site of provision from the
country of provision, which is novel to the litene¢. We found distance related attributes to reflec

bridge tolls and per kilometre transport costs, medfound Swedes and Danes to prefer provision

in own country over neighbouring countries.
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The overall results of this study have relevanigyoimplications for global conservation efforts.
The underlying assumption in most conservation mament models is that the benefit of
biodiversity protection is independent of spatieale and culture or nationality. Several studies
demonstrate the magnitude of cost-efficiency gaifsnternationally coordinated conservation
policies (Rodrigues and Gaston 2002; Strange 08I6; Bladt et al. 2009; Moilanen and Arponen
2011). This study stresses that a mere cost-effawiss focus may disregard important aspects of

the allocation of social benefits and result irslo§ significant welfare economic gains.

This is of importance for the design of trans-nadio conservation policies, as not only
effectiveness and efficiency needs to be considdretialso welfare distribution across borders.
Lack of attention to these issues may create a ai@wmin policy design across borders, where due
attention is needed for both the distribution oftsaas well as benefits. Policy proposals maytdail
gain wide support if benefits net of costs are ydimcused in a specific region.
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Abstract

Conflicts among forest visitors have direct effarishe quality of a recreational experience. As the
number of visitors to forests close to residerdia@as increases, as well as the number of different
activities, so does the potential for perceivedflods. According to the literature, expanding
knowledge of conflict characteristics and their sea1is important for recreation planners and

managers who aim to reduce conflict.

In the present study, different forest user growpse identified and categorised according to their
pursued activities, and for each group causes pflicb were identified. Furthermore, a choice
experiment was constructed to estimate the distaisiters are willing to travel to encounter few
visitors as opposed to many visitors, and theradigrmgially experience fewer conflicts. Comparing
marginal willingness to travel (WTT) of differenser groups suggests that some groups have a
WTT further than the average to reach a forest V@w” visitors. The average WTT to reach a
forest area with “Few” visitors is 6 km per visktountain bikers, ‘Peace and nature lovers” and
‘Horse riders’ are willing to travel 4 km more th#me average per visit to reach a less crowded
forest. At the other end, we find people who armglphysical exercises are willing to travel 2 km

less than the average to reach a less crowded fores

Key words: Willingness to travel, recreation coctl, forest users, (perceived) conflicts, crowding
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1. Introduction

There is a current political focus on encouragiegpie to visit forest areas to pursue recreational
activities which, among other things, is assumedntwease health and wellbeing (Olsen et al.,
2013). For example, a study in Sweden by Grahn&tigbdotter (2003) suggests a lower rate of
sickness reporting caused by stress among peoerisit forests more often. An epidemiological
study implemented in the Netherlands by Maas et (2006) illustrated that residents in

neighbourhoods with rich green space are likelptoaverage, enjoy a better general health.

In Denmark, the average adult citizen visits fae88-38 times per year (not adjusted for
exaggeration) for recreational purposes (JensenKarth, 2004; Jensen, 2012a). Most previous
studies show that the Danish population will agksignificant compensation for reductions in their
current access rights to forest and other habjfasobsen et al., 2012). In addition, a trend @an b
seen that the forests situated nearby residengalsaare becoming more and more attractive sites
for (more diverse) recreational activities@nﬁhl,Zb). This illustrates the importance of outdoor

recreation for Danes.

Increasing the number (and diversity) of visitordl wicrease the probability of crowding and
encounter rates which reduce the quality of anautéxperience (Absher and Lee, 1981; Shelby et
al., 1989; Kleiber, 2001; Hall and Cole, 2007). Tgresence of conflicts is one indicator of the

social carrying capacity in recreation and tourgettings being exceeded.

Several studies have focused on the crowding pgoce various tourism and recreational areas,
in countries such as the United States, Austraia New Zealand. In a European context,
especially Denmark, there has been little focushenrelationship between crowding and conflicts.
In the following, we define the terms conflict aobwding, and how they have been used in the
literature (Hammitt and Schneider, 2000; Arnberged Mann, 2008, Arnberger and Haider 2007).

On this basis we formulate our hypotheses in sedta.

1.1. Definition of crowding and conflict

Conflicts in recreation have been categorised tato classifications: (i) interpersonal conflicts
which occur as a result of goal interference whea or more persons disturb or affect a goal of

another person, and (ii) social value conflicts ahhmainly happen as a result of contradictory
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views about the social acceptability of differeehhviours in specific recreation settings (Vaske et
al., 2007). According to the second classificatiompflicts do not necessarily require people to be
in physical proximity to one another. Thereforenftiots can be two different constructs: actual

conflicts and perceived conflicts. Perceived catdlican be felt due to different psychological,

social and environmental factors. Investigatingcpeted conflicts would be a required step in

conflict management for reaching a balanstdus qudJenkins and Pigram, 2013 herefore, this

study aims at investigating the presence and caigeceived conflicts.

The presence of many other people can exacerbateetiative feeling of potential conflicts — when
experienced as crowding. Research has documeragebign visitor density leads to high encounter
rates which can result in crowding and reduce th&ity of an outdoor experience (Absher and
Lee, 1981; Shelby et al.,, 1989; Hall and Cole, 20@rowding is a negative evaluation of a
particular density of people in an area (Stoko®s,2t Rapoport, 1975; Kuss et al., 1990). Arnberger
and Haider (2005) state that crowding is an indigits subjective experience. Jacob and Schreyer
(1980) and Owens (1985) attempt to distinguish lagirdnd crowding from a goal oriented social
and psychological perspective. According to theotja interrelationships and differences among
users is the root of the problem rather than theah@hysical influences they might have on one
another. According to Owens (1985) crowding is @ered as an instant reaction to present

conditions and therefore is temporary.

Conflicts are more persistent and stable beyondracplar visit. Owens (1985) suggests that the
conflict itself is an experience which can be meadwn a scale from dissatisfaction and frustration
to confrontation. It may or may not regulate actugthaviour.

Following Owens (1985), we look at conflicts agarSistent’ concept, and therefore we ask people
for their general view of disturbance from otheople. Opposed to many other studies (e.g. Vaske
et al., 2000; Thapa and Graefe, 2003; Vaske ek@Q7) that focus on the actual encounters, we
will therefore take mainly occurrence of disturbamato account. We do not get a good measure of
the actual experienced conflict(s), but rather asnee of the perception of conflicts. Likewise, we
use crowding as an indicator for tpetential of conflicts. Here we follow Jacob and Schreyer
(1980) who argue that crowding is a subjective judgt of an individual that e.g. there are too
many other people there. So the ‘too many’ canrrefedifferent number of people according to
different individuals. Therefore, we do not useuatthumbers of visitors, but rather terms like
“Few” and “Many”. It may be individually perceivedow many “Few” are, but the relevant
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measure we are looking at is how willing people tar¢ravel to avoid crowding and thereby the
potential of conflicts.

Following Owens (1985), in this paper we look anftiots as a ‘persistent’concept, and therefore
we ask people for their general view of disturbafroen other people. Opposed to many other
studies (e.g. Vaske et al., 2000; Thapa and Graéfe3; Vaske et al., 2007) that only focus on the
actual encounters, we will therefore focus maintytibe perception of disturbance. Although it is
not a good measure of the actual experienced ctsflbut rather it measured the perception of

potential conflicts. Further, we usewding as an indicator for the potential conflicts.

According to the literature, there are several $ypé conflicts among participants in similar or
different types of outdoor recreation (see Mannetgal., 1980, 1999 and Manning 2011 for
reviews). Conflicts between users engaged in differactivities (e.g., Hikers versus Mountain
bikers) are known as ‘out-group’ conflicts wheraamflicts between participants in the same
activity (e.g., hikers versus other hikers) are Wwnoas in-group conflicts (Manning, 1999). We
follow this notation and identify ‘in-group’ as weds ‘out-group’ conflicts by asking people for
their general view on disturbance from others. We the term ‘disturbance’ to identify perceived
conflicts. This term, disturbance, addresses ther'sisemotional feeling about o a particular

environment or situation.

1.2. Case study and research questions
There is some evidence of existing potential cohfimong forest user groups in Denmark. To
avoid conflicts we need to understand what cause$herefore, thefirst research question

investigates who disturbs whom, and to what extent.

According to Jensen (2006) a noticeable shareesdarch on crowding and conflicts has taken
place in wilderness or remote areas in North Angeriic this study, the topic is discussed in a very
different setting, namely Danish forests, charaster by a relatively high number of inhabitants on
a relatively small and intensively exploited lanega 5.4 million inhabitants on 43,000 km2 of

which 11% is forest and 10% constituted by otheéumeaareas, (Danish Forest and Nature Agency,
2002).
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Bell et al. (2007) shows that in densely populatedntries, out-group conflicts tend to dominate
(e.g., Belgium, Denmark, and Germany). This maypeapsince there are often many (different)

user groups competing for space (Vedel et al., 2009

According to Jensen (1999), in Danish forests hifié types of forest visitors exist with
presumably different needs. Among other activiteggroximately two-thirds of forest visitors had
gone for walks during their visits. Just over Hafl “enjoyed nature”, while exercising, and going
for a drive and walking the dog were both actigtselected by 10-15% of visitors. Relatively
“Few” visitors to the forest (1-2%) engaged in aitiés such as riding, hunting, or fishing (Jensen
and Koch, 2004).

Jensen (2006) indicated that crowding and confbetisveen different user groups, in general, was
not a major problem in Danish outdoor recreatiorthat time of his study (1996-97). However,
recently the Danish Nature Agency has reported éB8aad, 2012) that in several places in the state
forests, sharp nails have been hammered into di@s bn mountain biking tracks in an attempt to
discourage bikers. Not only do metal nails presehigh risk of puncture and throw, it may also
present a danger to forest animals. The set-uppds across mountain biker routes has also been
reported. The Agency reports forest user complasfitemountain bikers and group cyclists who
often shout to the other cyclists and warn whenettere walkers along the path. This disturbs

people walking in the forest who are seeking peackquiet (Stenar, 2012).

In Denmark there has been a recent political faousmproving the quality of recreation, e.g. by
avoiding conflicts, out-group conflicts in partianl This has been done by establishing trails
targeted for different user groups in selectedsa(Banish Forest and Nature Agency, 2009; Vedel,
2010). But the individual is also likely to avoidrdlicts. Some visitors are more averse to
perceived conflict than others, and one copingexgsafor recreationists is to avoid crowded forgsts
and thereby potential conflicts. For example, foreser groups who feel disturbed may shift the
time of visit from weekends to weekdays or off-pdmke periods (e.g., Hammitt and Patterson,
1991). Recreationists may also decide to visit Harrative location either within the same
recreational area (i.e., intra-site displacement)isit completely different recreation settinge (i
inter-site displacement) (e.g., Hall and Shelbyg@Qlohnson and Dawson, 2004,). If they do so,
they may be willing to travel further to avoid potial conflicts. Thus, the distance people are
willing to travel to avoid conflicts may be an iedior of how important they perceive the conflict
to be, and thus the travel cost may even be anatuti of the economic value of it.
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Therefore, thesecond research questiors how much farther people are willing to travel TWY to
avoid meeting (too) many forest visitors and thgraboid potential conflicts? And are some user

groups more willing to travel further than others?

In economics, stated preference methods are a conamroach to evaluate willingness to pay to
obtain certain benefits, including recreation. @eaxperiment (CE) is one such method, where the
individual is asked to choose between differergratitives with varying characteristics (attributes)
thereby creating trade-offs between the charatiesisNe use this method to investigate WTT to
avoid crowding and as a result to avoid potent@iflicts. Within the crowding and conflicts
literature, Arnberger and Haider (2005) have usednaage-based stated choice experiment to
investigate the conditions determining visitorsef@rences for visits to an urban forest in Vienna,
where one attribute was whether they felt crowdeerdeived crowding) or not. Respondents
evaluated several sets of images illustrating tusé scenarios with different levels of social

crowding conditions and several types of sociariierences.

Arnberger et al. (2010) also use a choice expetimesth a latent class approach, which
investigates preference heterogeneity for sociaditmns of urban forest visitors in Vienna and
Sapporo. They discuss whether preferences for Isooraitions and crowding perceptions are
related. They find that to maximise utility of theers, establishing zones in urban forests inctudin
different types and quantities of recreational Ifaes, trails, access possibilities, dog zones, et

will help to satisfy different users with differenéeds.

Finally, Kleiber (2001) finds that 50 % of urbanrdet visitors in Allschwil, Switzerland, felt
disturbed by at least one other user group. Eviétty Visitor is willing to pay for the exclusion of
the most disturbing group. This exclusion paymentld be used to offer a substitute recreational
area for the disturbing group.

Compared to these studies we derive a simpler G, facus only on the travel distance and the
crowding. That makes the trade-offs simple andvadlas to put emphasis mainly on the crowding
aspect. Furthermore, compared to the other studies)se the subjective measure of crowding as

an attribute, thereby focusing directly on peopfesceived utility.

The rest of the paper is organised as followselttisn 2 the method is described. In section 3 we
present results focusing on: (i) identifying ditfat forest user groups using survey data based on
1200 respondents in eastern Denmark, (ii) addrggkie extent to which perceived conflict exists
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within and among various recreation activity groupsforests (research question 1), and (iii)
examining forest user groups’ WTT to avoid confliesearch question 2). We end the paper with a

discussion and conclusion in section 4.

2. Method

2.1. Study area

The study was conducted among citizens in the maptet of Denmark. The forests in the area are
dominated by broadleaved tree species and are ynastan forests within a mixed landscape of
agriculture. The broadleaved forests are domindgdBeech(Fagus sylvatica) but also with
presence of species such as Q@kercus spp)Ash (Fraxinus excélsiorand Birch(Betula spp)
The majority of these forests are managed for tmreduction, but often they are also multi-

purpose forests (Danish Forest and Nature Ageraf§2 2

In the study area, state forest districts and nyaiate forest districts have established numerous
facilities for public use such as playgrounds, demgamp sites, information boards, visitor centres,
barbecue sites, bird watching towers, etc. Each, yeare than 500,000 people in total participate
in a range of activities in Danish forests, anduratschools and forest kindergartens are

increasingly popular.

2.2. Data collection and survey design

The data were collected through an internet-basss$tipnnaire managed by the survey institute
‘Analyse Denmark’ during July-August 2012. We reeei 1200 completed questionnaires.
Respondents were asked about their motivation dorggto the forest as well as the activities they
do in the forest. Respondents were also asked wehdfley found activities from other people
disturbing. The questionnaire (obtainable from atghupon request) was designed using the results
from two focus group interviews and pre-tests. Sonoglifications of the draft questionnaire were

included based on feedback.

The final questionnaire began with a section iniclgdquestions about the frequency of visit and

recreation activities respondents pursue in forestglentify different forest user groups. Then
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followed questions about which activities carriedt dy other people are disturbing to forest

visitors. Since we are examining tperceiveddisturbance and conflict, levels were provided in

gualitative terms: ‘Often’, ‘Sometimes’, ‘| meetaim but they don’t disturb me’, and ‘I never meet

them’. These results are used to answer the fistarch question. In addition, respondents were
asked if they were disturbed by people doing theesactivity as them. This would address the

potential of in-group conflicts.

Subsequently, respondents were introduced to tbeelexperiment (CE) section where the results
are used to estimate different forest user groWg$T to avoid crowding and thereby potential

conflicts.

Finally, respondents were asked follow-up questmmsheir socio-demographic characteristics

2.3. Choice attributes and levels

Each choice task consisted of two alternativesaapdssibility of choosing to visit the forest ortno
An example is shown in Fig. 1. The attributes aftealternative were the amount of other visitors
encountered (“Few”, “Many”) and the travel distaricem the respondents’ home to the forest (2,
5, 10, 15 km). Using a nine-point Likert scale teasure crowding (e.g., Shelby et al., 1989;
Jensen, 2003) is a common practice in the crowdntyconflict literature. However, as mentioned
in the introduction, we do not look at the actusitvand visitor numbers/encounters, but more at
respondents’ perceptions of crowding. Therefore,civese a simpler approach and used just two

levels.

Using eight (2*4) alternatives all combinations egossible and they were matched to each other
by usingNGENE software, optimising for d-efficienfoy multinomial logit modelling (Scarpa and

Rose, 2008). These were divided into four blockgite two choice tasks per respondent.

! In the same questionnaire respondents receivadyer|CE regarding different conservation measuses for another
study (see Bakhtiari et al., 2013a,b). Howeveit gt section followed the current crowding CE, expect the WTT-
results to be unaffected by that.
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Your preferred forest to visit!

Assume you have the option to visit forest A or fast B. They are identical in most aspects but
different in terms of:

1-Number of people you meet during your foresttvisi

2-The distance from your home

Look at following choices (choice 1 and choice 2yhich forest would you choose to visit?

Forest A ForestB Mone ofthese
Mumber of visitors Many visitors Few visitors
Distance from your 5 KM 10 KM
home(KM)
Your choice (choose only O O O
one option)

* |dentical in terms of e.g. forest facilities afttest user types, forest covers and so on.

Figurel: An example of a choice task given to #spondents.

2.4. Econometrics estimation

CE is a stated preference technique that has bg@msively used in the past decade in

environmental valuation (Louviere et al., 2000; Beth and Blamey, 2001).

The random utility model is the basis for estimat#nd can formally be described as:

1)
U, =V, (tj’Xj'Zi) t &

Where { is the utility of individual i, by paying a cosgeal to t (e.g., income tax, or in this case
travel distance) to achieve the good describedteynative j. \j is the deterministic part ofjLand
depends on income;j,xhe characteristics of the good, andspcio-economic characteristics of the

individual. The term‘iis stochastic which means that its variation carmetobserved by the
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researcher (Train 2003). We assume it to be indepenand identically distributed random

variables (i.i.d.).

Assuming a linear function forUand collecting all the arguments in the vectpfor alternative

and individual i, we can write
(2)
Uj; = ASC + B1 « Few + B2 * distance + g;;
Wherep is a vector of parameters.

The specification in equation (2) parameterise$tytin “preference space.” Thus, the implied
WTT for each attribute is the estimated ratio & #itribute’s coefficientp’ divided by the travel
distance coefficient which is assumed to have edfidistribution: WTT=1/82. To allow for
heterogeneity in the distribution of both parametere estimate it in willingness-to-pay space
(Train and Weeks, 2005), whereby the parametemattis can be interpreted directly as the WTT

to encounter “Few” instead of “Many” other forestitors. Thus, the utility can be rewritten as:
3)

U = B2[distance + 0, * ASC + 0, * Few]| + €

Where®; is i/ B».

Assuming the error terrg; is IID extreme value distributed (see Hausmann MoBadden, 1984),
the probability of choosing alternative k amondtgaatives by individual i, is, according to Train
(2003):

(4)

o 1= XPEX)

> exp@x;)

i

Because we work in WTP space, we avoid the issgealing (see Train and Weeks, 2005).
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Estimating respondents’ WTT away from perceivedwdliog gives us the average WTT to
decrease crowding in forest. In addition, we atergsted in knowing the magnitude of WTT to
decrease crowding for each user group that repéetdihg disturbance in forests. In the survey we
presented 31 statements related to forest acsviiiedividual and group activities) and asked
respondents to choose among them by answering ‘Mameoarticipated in or would you like to

take part in some of the following activities withthe last year, when you have visited the forest?’

Many forest visitors do different activities onfeifent visits to the forest. Therefore they may fal
into more than one of the above mentioned categ¢B& presented categories). Thus, in order to
avoid multicolliniarity in our model, we use factanalysis to identify those user groups which have

correlation and merge them into bigger groups.

3. Results
3.1. User group attitudes for different activitiesin forests: “Who disturbs whom?”

Estimation of respondents’ perceived disturbanadifegrent levels shows that 249 out of the 1200
total interviewees (21%) often felt disturbed biartvisitors during their forest visits. In additio
700 (58%) indicated they have sometimes been tsturduring their visits. Only 37 (3%)
answered they were not disturbed thus far. The 243t respondents (18%), chose the option ‘I

don’t know’.
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Figure 2: Distribution of forest choice in relatimmnumber of visitors and distance




Figure 2 shows the frequency of choices of foregrr alistance in relation to the number of other

visitors. When the distance is 2 km, the numberespondents who chose to go to a forest with

“Few” and “Many” visitors is very similar, but agstince increases respondents mostly chose
forest with “Few” visitors. Status quo addresses namber of respondents who chose not to visit
forests and stay at home even though they weradedwone of the shorter distances (2 or 5km) in

their choice tasks.

Table 1. Characteristics of respondents who clwse&y at home even though they had the possibility
choose minimum distance

Age

Gender 18-28 29-39 40-50 51-60 61-70 71-99 Total

Female%
16 14 24 23 22 1 100

Male%

5 15 23 27 29 0 100

The result of the t-test (Table 1) shows that thereo statistically significant difference (p=0.4)

among frequency of men and women who stay at hoitingwdifferent age groups.

Table 2, below, illustrates which user groups ofehdisturbed by other user groups during their

visits last year.

Table 2 shows the presence of perceived confliciraysome user groups. Keeping a threshold of
20% for the disturbance rate among user groups qdr& grey fields), the table shows that
‘Mountain Bikers’, 'Horseback riders’, 'Runners’Giroup-runners’, ‘Dog owners’ (Dog walkers)
are considered the most disturbing groups by at &# other user groups in the forests.

The light grey cells in table 2 and table A in apgi&, refer to in-group conflicts — showing that
runners have the highest frequency of ‘in-grougtutibance.
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Table 2. Percentage of disturbing user groups and groups who often feel disturbed in the case study

area during the past year.

Disturbing user groups
©)
S < .8 S | 88 ol-2| 3 3| o
. O D o o = I S0 o <
Disturbed s ;?' g 232 a5 g c2 =98] @ 2fsg S g 5 8
Group B 2 ©vz2 o33 2588 3 S8zl e9 € g
S s3] 25 238 @8 459 3 =28 29 g | &
gl %= 285 225 4,378 2 so=| 38 = =
= 05 72 ® 3 © = 6 23 SES o] 0= o @
o) 3 ® o oge] Ol D 3 o =
= o @ < a2 S
Mountain biker o
1220 | 2.44 0.00 0.00 1220 | 4.88 | 17.07 | 488 || 488 | 7.32 4.88 29.27
Working in the
forest 13.64 | 4.55 4.55 2.27 455 | 9.09 | 11.36 | 6.82 [ 455 | 18.18 | 4.55 15.91
Observing
animals 1.5 2 1.5 4.5 13 25 2.5 35
and plants
Gathering
mushrooms 2 1 1 6 11 3 5 6
and berries
Making
barbeque
€q 1053 | 5.26 10.53 5.26 0.00 | 1053 | 1579 | 15.79 ) 5.26 | 5.26 5.26 10.53
and using stov
Horseback 0.0 0.0 0.0 7.7 154 | 7.7 7.7 0.0 0.0 7.7
riders
Runner 0.00 1.05 1.05 526 | 526 | 21.05 | 1579 3.16 | 4.21 7.37 14.74
Group runner 12.8 2.6 2.6 5.1 7.7 64 | 154 f 5.1 7.7 7.7 14.1
Enjoying the
peace and qui 1.6 1.2 1.2 5.7 11.0 | 159 4.1 5.3 4.1 7.3
of nature
Going for a
picnic 3.7 2.5 0.0 7.4 6.2 2.5 3.7 8.6 9.9
Biking 0.8 1.7 0.8 4.2 8.5 34 | 34 4.2 8.5
Going for a
walk 1.5 1.5 1.1 1.8 1.8 1.5 1.8 11.3
Overnight
stayin the 10.3 3.4 3.4 0.0 0.0 13.1 | 138 | 69 3.4 3.4 6.9
forest
Other users
4.3 8.7 8.7 0.0 0.0 8.7 8.7 87 | 13.0 | 13.0 17.4 8.7
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With regard to socio-demographic variables, resshisw that people in the age group 50-70 years
(p<0.05) felt significantly more disturbed by othgople than other age classes. Likewise, men
felt more disturbed by other people than women (@50

3.2. Willingness to travel to avoid crowding angbotential conflicts in forests

To estimate WTT to avoid conflicts, we specify ditytfunction where different user groups are
interacted with the variable “Few” in order to idién heterogeneity in the preferences. The larger

user groups/groups disturbing are the ones used@abfe 2.

Results of the factor analysis (Appendix 1) of ugesups show that among the categories, the
groups who are ‘Observing animals and plants’, dgnjthe peace and quiet’, ‘Gathering
mushrooms and berries’, and ‘Going for a walk’ leddon one factor. Thus, we merged these
groups and call the new group ‘Peace and natuergavAlso, ‘Making barbeque and using stove”
and ‘Going for a picnic’ loaded on another factew, we merged them and called the new group
‘Picnickers’. ‘Running and group-running’ also medgin one group called 'Exercise group’. Note
that we did not include the ‘Dog walker group’ inranodel for WTT estimation because people
who go to the forest for walk cannot be distingesiof people who walk with dogs. So we merged

the dog walkers with ‘Going for a walk’ to avoidgsible multicoliniarity in our model.

Internal consistency of each factor was estimasadguCronbach’s Alpha (Cronbach (1951) which
indicates a high internal consistency, in generalyes of 0.70 are recommended as the minimum
level of Cronbach's alpha (Kline, 1993).

The final utility function can therefore be writtas:
5)

U; = (o, + 6, (Distance) + 6, (Few)+ &, (Few* Mouuntainbiker), + &, (Few* Peaceandnaturelover),
+ & (Few* Excersis@roup), + & (Few* Horseride); + 8, (Few* Picnicker) + &, (Few* Cyclist),
+ 6 (Few* Overnight)) +¢;

Distancerefers totravel distance to the forest ardwaddresses "Few” visitors in the forest whom
respondents meet during the visit in contrast t@ariyf.
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The WTT space model is estimated through BIOGEMiagu45000 iterations with the CFSQP
algorithm (Bierlaire, 2003). The results in Tableedtly show the WTT for each attribute.

Table 3: WTT estimates using WTT space mode

WTT WTP?
Attributes (confl(isnr}sfs;tr)]terval) Standard error (DKKvisit)
6*** ok 24
Few visitor P (5.09: 6.09) o0
o 0.005*** 0.08*** i
Distance B -1.07%** 0.05*** -
o 0.2x** 0.1%** -
-2.13%x* - -
ASC p (-2.28;-1.97) 0.08
) i 4*** 24
* *k%
few * Mountain biker B (1.64 - 6.35) 1.2
4, 3*** 25.2
* *kk
few * Peace and nature lovers B (3.22 : 5.37) 0.55
. -2kxk -10
* *k%k
few * Exercise group B (-0.94 : -3.05) 0.54
4. 4*** 28.4
few * Horseback rider B (0.87;7.93) 1.8***
few * Picnicker B 03 0.6 1.2
few * Cyclist B 0.04 0.5 0.8
few *Overnighters 2.4 0.16
B 0.1
AIC/N 1.2
002 0.44
LL -2031
N 1200

a The monetary value of WTT estimation is basethertotal transport cost per km in Denmark which BKK/km (1
DKK= 0.18 USD). (Federation of Danish Motorists BM¥).
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As seen in the table, the alternative specific tamts(ASC) is significant and negative, showing
respondents have a positive WTT to visit a foresther than staying at home, regardless of the
characteristics of the visit. The average margiWalT for forests with few visitors is significant
with a positive sign, showing that on average ragpats are more willing to travel to be in a forest

with few visitors compared to a forest with mangitors.

To analyse the differences of WTT between differesgr groups, we look at the interaction
between each user group and the attribeuevisitors.

As seen in Table. 3, the groups ‘Mountain bikeiBgace and nature lovers’, and ‘Horse riders’
have an extra marginal willingness to travel (WDBF¥4 km, 4.3 km and 4.4 km, respectively, in
addition to the average preferred travel distaricelan, to reach to a forest with “Few” visitorst A

the other end we find respondents who exerciserisegroup) have a negative marginal WTT of

a magnitude of 2 km.

The marginal WTT for groups of ‘Picnickers’, ‘Cysis’ and ‘Overnighters’ is not significantly
different from the average WTT.

4. Discussions and Conclusion

In 2007/08 Danish forests had approximately 70iamlVisits by the adult (15-78 years) population

(Jensen, 2012a). To set more focus on all the sb@ad personal benefits that visits to nature can
provide, the Minister of Environment, in 2012, iated a process to formulate a national outdoor
recreation policy (Miljgministeriet, 2012). In atidn, at the municipal level there have been an
increasing number of policy initiatives from vargoadministrative branches during the last decade

to promote outdoor activities.

To highlight some of the present and future plagnand management challenges of forest
recreation, the present study addresses the igqueraeived conflicts among different forest user

groups in Denmark.

1
result can be shown upon request
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We asked people for their general view of distudeafiom other visitors. Contrary to many other
studies (e.g., Vaske et al., 2000; Thapa and Graé@3; Vaske et al., 2007) that focus on the
actual encounters, we focused on the occurrencieading disturbances. It is therefore not a
measure of the experienced conflicts, but rathmeasure of thperceptionof conflicts. Likewise,
we used crowding as an indicator for g@entialof conflicts. Here we follow Jacob and Schreyer
(1980) who argue that it is an individual's subjeetmeasure of crowding. We therefore did not
use actual numbers of visitors, but rather terrks tFew” and “Many”. The perception of how
many “Few” constitutes may vary, but the relevaesure we are looking at is how willing people

are to travel to avoid crowding and thereby theepbal of conflicts.

As a first step, the study identified the exiseeiné perceived conflicts among forest user groups,
where we used the presence of disturbance-feeltugerl by other visitors as a measure of
conflicts. It turned out that 21% of the total sdengtated that they have ‘often’ felt disturbedeit

by their “own” user group or other user group typesing their last visit. This is an evidence for

the presence of some kind of conflict.

However, Jenkins and Pigram (2013) state that tlera linkage between the importance of
gender/age in leisure and outdoor recreation asasehe feeling disturbance. This pattern has also
been showed in our results since people in thegagep 50-70 years (p<0.05) felt significantly
more disturbed by other people than other age edadskewise, men felt more disturbed than

women (p<0.05).

Among different user groups in our sample, respotele&vho categorised as ‘Peace and nature
lovers’ expressed they felt disturbed more ofteantbhther user groups. This is in line with Stewart
and Cole (2001), who found that visitors seekinguste and silence experienced the most negative
effect from disturbance due to crowding. Presumabhgere are a couple of potential responses to
such disturbances. Some visitors are more averseoteds than others, while within the site the
crowd-averse have a tendency to move furthest dway points of access (Chambers and Price,
1986). One way to avoid conflicts is to more efifeglly distribute people in space and time. Thus,
at the second step, the present study attemptaderstand how many additional kilometres each
forest user group is willing to travel to reachamet with “Few” visitors as opposed to ‘many’
visitors. To our best knowledge, this is new to skentific literature on conflict management and
recreation planning for forest. Applying a CE, WET'T further to encounter fewer visitors was
estimated.

142



On average, respondents are willing to travel 6flrther to reach a forest with “Few” visitors
compared to a forest with “Many” visitors. Assumiagdotal transport cost of 4 DKK/km results in
24 DKKlvisit. In general, respondents have a negapreference (WTT) for increasing travel
distance. This is in line with studies by Tyrvaing®99, 2001), Jensen and Koch (2004)@1d
Degenhardt et al. (2011), which report the posiéffect of proximity of forest on the frequency of

visit. Thus, increase in travel distance will dexse preference of forest visit.

Comparison of the WTT of different user groups sgg that some groups, namely ‘Mountain
bikers’, ‘Peace and nature lovers’ and ‘HorsebaeR’, do have a WTT further than the average
respondent to reach a forest with fewer visitors. sipport the credibility of our findings, it is
worth mentioning that we defined the distance leyem zero to 15 km. In the Danish context, for
such a distance, we expect that respondents inttadel with car in their preference for travelling
further to find a forest with few visitors. For erple, ‘Mountain bikers’ as well as ‘Horseback

riders’ happen to use a car to reach the forestterfest.

In addition, we find the ‘Exercise group’ willintp travel less than the average travel distance to
reach a less crowded forest. It can be interpragedhis group of forest users, contrary to, e.g.
‘Peace and nature lovers’, are more willing to nmaany other people in the forest and do not feel
as much disturbed. Also, people that exercise anenatted to doing this so many times a week,
and maybe don't let their feeling of disturbance methe way of their exercise regime. And

exercise is not exactly recreation/relaxation.

‘Picnickers’ and ‘Cyclists’ are the ones who do ratve any “extra” preference than average
preference for forest with few visitors. This istnfar from our expectation. A possible
interpretation is that since ‘Picnickers’ are mgidbing social activities, and cyclists mainly go
around the forest by bike, they are not very muepethdent on a specific forest site compared to

‘Peace and nature lovers'.

On average, respondents from different forest gseups preferred to travel further to reach a
forest with “Few” visitors. We identified three mn types among different groups regarding
WTT to reach a forest with few visitors. First &oeest users who had larger WTT than the average
which suggests that they are willing to move furtteeavoid others — namely ‘Mountain bikers’,
‘Horseback riders’ and ‘Peace and nature loverse $econd group includes the ‘Exercise group’,

who were less willing to travel further than theeeage. This suggests that they would like/don’t
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mind to meet many people during their visit, aneirtiexperience are not as affected by encounters,
compared to groups like the ‘Peace and nature $aver

The third group includes those who’s WTT is nongigantly different from the average WTT.

In Denmark and many other countries, there has bsams on encouraging people to go to the
forest or other green spaces to exercise. Andrabean seen from the results, the ‘Exercise group’
is not willing to travel further to avoid crowdirapd meeting “Many” visitors. It can be interpreted
as their needs do not require major managemerdtinés as their demand is relatively “humble” —

combining small (urban)forest areas and paths wbeald management option to benefit this group.

For groups like 'Mountain bikers’, ‘Horseback riderand ‘Peace and nature lovers’ who are
willing to bear a cost (travel further) to fulfihéir needs, new forest plantations could be aroopti
as this will increase the space and thereby patigntiecrease the feeling of “Many” visitors.
Another management act will be to separate diftevser groups by zoning, so e.g. the ‘Mountain
bikers’ and the ‘Horseback riders’ are given ptpih some areas — and are excluded from others

for the benefit of ‘Peace and nature lovers'.

In conclusion, the present study revealed thatethe evidence of perceived conflict among
different forest users in Danish forests which rsedbe dealt with by managers. The study gives
an overview of respondents’ marginal utility tovieh in order to avoid crowded forests and
consequently avoid conflicts. Providing knowleddeh® preference for reducing crowding among
different forest users may help managers and ptantte distribute them along with their own

preference.

Investigating conflicts among forest user groupdifferent forest settings was beyond the scope of
this study, but would be an area for future stuthesee if forests with different characteristiosts
as size, tree species, topography, and facilitids,show the same WTT pattern among different

forest user groups or not.
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Appendices

Table A. Total number of disturbing user groups gralips who often feel disturbed in the case sardg
during the past year.

Disturbing user groups
P
3 o
Z 2 o8 g| 3
2155|229 229,283 sl ds| 2| &l g
S(2x| 229 289582239 o P c ~ 2 Q ® 51 @ -
Disturbed Group g(85| =238 §52|2caZ|a| 35 S ol 2o| @ < 9
S|lo@ p=sf S 53223 |2 =] 2 25 B o ) o
|l s %U’S 5'3(8 8% f @ S O% mg_ = =
5 ® o o = 22 ) 2 @
2] ~ % 9=)
(@]
Mountain biker 5 1 0 0 5 2 7 2 2 3 2 12 43
Working in the forest § 6 2 2 1 2 4 5 3 2 8 2 7 48
Observing animals
3 4 3 9 26 5 5 7 210
and plants
Gathering mushroomg
) 2 1 1 6 11 3 5 6 108
and berries
Making barbeque
. 2 1 2 1 0 2 3 3 1 1 1 2 20
and using stove
Horseback riders 0 0 0 1 2 1 1 0 0 1 15
Runner 0 1 1 5 5 20 15 3 4 7 14 100
Group runner 10 2 2 4 6 5 12 4 6 6 11 68
Enjoying the peace ang 4 3 3 14 27| 39 |s1| 10 13 |10 255
quiet of nature
Going for a picnic 3 2 0 6 7 8 86
Biking 1 2 1 5 5 122
Going for a walk 4 4 3 5 5 31 306
Overnight stay in the 3 1 1 0 0 1 5 32
forest
Other users 1 2 2 0 0 4 2 24
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Table BAppendix |. Statements related to the forests aiets/pursued in forests and activities which digtu
visitors. Principal component analysis, varimavatioin.

Activities Factorl | Factor 2 | Factor 3
Overnight stay - -
Observing animals and plants 0.5292 - -

Gathering mushrooms
0.5192 - -
and berries

Going for a picnic - 0.5102 -

Enjoying the peace and quiet of nature 0.5945 - -

Biking - -

Horseback riding - - -

Kindergarten and school class

(education)

Group-running 0.5232

Walking 0.5000 - -

Mountain biking - - -

£1S210J) 8U] PalSIA aAeY NOA uaym ‘reak 1se| ay)
uIyum sanianoe Buimoljol ayl Jo Aue uiaredioired 0y ayi| pjnom 1o paredioiued noA aneH

Making barbeque and using stove -| 0.5102 -

Working in

the forest

Running 0.5421
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Appendices

Appendix 1 : Semi-structured individual, focus graip discussion guide

1. What does nature mean to you? Explain nature andxplain its role in your life.

You could draw a picture of what you think of nature.

2- What would you feel of your relation with nature? Explain your answer?

2-1 Choose the option you are most agree with:

-l am a part of nature.

- | am not a part of nature because | live in g &itd not find myself in nature.
-lam not a part of nature because man is paratfre.

- | feel like a part of nature when I'm in the wadalit when I'm in a city so | do not feel like atpa
of nature.

If you want to answer anything other than what has been proposed above, write your answer
here:---

3-In the table below you will see different reasonfor visiting a forest. To what extent these
reasons are important to you?

When | visit a forest, it is important for me:

Not at all A little Somewhat Important Very
important important important important

To see the
beautiful scenery.

To look at plants
and animals.

To relax

To experience
peace and
tranquility.

To feel free.

To escape from
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the everyday
routine.

To be alone.

Being with
friends and family|

Experience
something
exciting/adventure

If you have other reasons please talk about it.

4- Have you heard about biodiversity?
5-What does the term biodiversity mean to you?

6-What difference do you see in a forest with therpsence of many different species of plants
and animals compared to a forest with a low degreef biological diversity (with a few
different species of plants and animals?

7-Can you name your favorite trees, plants or anima?

9-look at below photos:

-Which forest do you prefer? Explain why.

10-What do the consequences will be if around hatif biodiversity of forests in your country,
i.e. 50% of tree, plant and animal species, are dyg out?
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Look at the two photos:

Old and dead trees

11-What do you think it is best to do with the deadrees is the forest? Explain your reasons.

- | prefer to leave the more mature trees to decdgrests.

- | prefer removing old and dead trees from the$band use them.

12-1f you would be willing to pay for forest improvement, where would you prefer to see your
money used?

-Near where | live in my own country.

- Near where | live, regardless the fact that ihismy home country or in a neighboring country
- In my country.

- Where nature is threatened.

- Where the quality of nature is high.

Please explain your reason:
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14- Considering the current situation of forests inyour country what do you think of the
necessity of a project to conserve and enhance feteand nature? Explain your reason.

15-What do you think about putting restrictions onthe use of nature to protect it? Explain
your reason.

Table 1: Example of coding stepwise process.

Name Question Original text speech ~ Open code | Axide Selective code
Mitra51 | Meaning of | It reminds me forest | All of these Perception Nature is not
IT nature mountain water lake | different and about nature | artificial.
counselor All of these different| non-human which is a _ _
non-human made | made things. | general Diversity as a
things. concept and | Part of nature
non-human
made
Relation My relationship We are Human is Responsibility
between toward nature is that| responsible to | responsible for| for Conserving
human and | we are responsible to take care of it | conserving and
nature take care of it .don’'t | .don’t damage | nature management.
damage it. We are a| it. We are a part
part of nature. | love | of nature
nature, albeit green
nature | don'’t like
desert and dry lands
| like flowers
Nature in It is valuable .Our Our heath Natural Natural process
what aspect heath depends on | depends on the | process of of forest to keep
is valuable | nature. If forests and| health of nature | forest to keep | itself health and
for you? waters get polluted | and forest its health sustain

and destroyed we
can't have a healthy
life as well.
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Use of

. | think recreation

| think

recreation and

Recreation value

nature and walking inthe | recreation and | walking are of forest(Use

forest camping and | walking in the | enjoyable value of forest)

picnic are enjoyable | forest camping

for me. | remember | and picnic are

yvhen my kids were | enjoyable for Education value

in glementary school| me. of forest (Use

their tgachers took value of forest)

them in the forest and

showed them leaves So forest can be

trees and they taugh like a class for

ther_n .So forest can study about

be like a class for nature .

study nature.

Honestly | scare most

of animals like snake

bears and don't like

to the forest fore just

watching them. But it

doesn’t mean | don't

like them to be alive

and live.

| think the role of They should be | Nature is not autarkic and

human in nature is | careful not to seen as fragilg, self-sufficiency
Role of that they should be | ruin and pollute | but as resilient| of nature
people and | areful not to ruin | it not try to =natural
government 4nq pollute it not try | manage it and  robust{ gcojggical
n | to manage it becausé because nature | TN€ Protection ,qcess
CONSEIVING | nature has been has been before Of nature s
hature before us and know | us and know to | &lSO important; -Passive

but management

to manage itself
better.

manage itself
better by its
natural actions.

they believed
nature carn
adapt itself
individually to
changing
circumstances,

its power and
sustainability
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)l

it means different it means Aesthetic Aesthetic aspect
_ living creatures, and | different places | aspect of of biodiversity

Meaning of | gitferent places and living Diversity of | (Use value of
biodiversity _ creatures species and its| forest)

| prefer forest with diversity helps

different animals and | prefer forest | ¢, ast and

trees because first | | with different nature . ,

think it is much more| speci * exi Blodversity

pecies because oyistence.

beautiful than that of| first | think it is makes forest

having just one much more more Stable an

species and | enjoy | beautiful flexible=stability

more . Next, | think it of nature

is an essence of ggcau§ ° O:

iversity o

hature to have it is an essence animals

different and mix of nature to have

trees and animals different and

aqzl!; |sbuseful fotrh mix living

widie because ey creatures it is

need each other some ¢ for

of them are the f00ds iy yjife hecause

of the chers anditis they need each

a principle or other some of

mystery of nature.l | .\ 2re food of

like to see flowers | 4\ ihers and it

grassland bushes | ;o o principle or

trees rivers. When | mystery of

go to the forest. existence of

nature .

Effect and | | think all of these all of these Perception of | Functionality of
benefit of | species need each | species need | diversity biodiversity
biodiversity | other and being more each other and

diverse help forest tg
be sustain.

being more
diverse help
forest to be
sustain.
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Dead wood

possible we shou

| think as much as

try to keep forest and
avoid intervention in
its naturalness by
avoiding removing

dead trees and leave

avoid
Id
its nature

avoiding

intervention in

removing dead .
remaining
dtrees and leaved

Keep
naturalness of
forest by

Naturalness of
forest ecosysten

| think restriction for

improving forest is a

restriction for
improving forest

from the forests deadwood
from the forests. (it there
IOOkS natural W|th Old |t |ooks natural
tress) with old
Positive

reaction for
restricting part

Acceptance of

restriction for
. well acceptable . s of forest in i
Restriction P is a well conservation.
scheme but just order to
. acceptable | . . Passi
remain some open scheme improve it as a| assive
place for us passive management
management.
non-use value
. limit my need a
| am ready to limit | . .y
my need a little bit to little bit to save
y forest for next Think about
. save forest for next . )
Conserving ) generation nature is for
generation .forests
of nature . .forests are our next
are our heritage .their . . .
heritage .their generation.
presence has value

for me

presence has
value for me
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Considering Here the constitution| constitution is in| Enforcement | Reliability and
the current | is in favour of nature| favour of nature| in conservatior] enforcement in
situation of | compare with programme | policy

forests in developing country

because of poverty,

your Governments can't Managing
country pay attention to nature or Cooperation in| Passive
what do hature much and forest should | management | management bu
you think of | people’s need is the be with with layman
the first priority for them. :

v of layman cooperation
Ze;ri?esg t(c)) Actually as an cooperation

another example, otherwise

CONSEIVE | here my neighbour | people can't
and Wa.nte.d tO Cut some accept some
enhance trees in front of our restriction and
forest and | building to extend the
nature? parking space but the rules.

municipality didn’t
let him .Anditis a
kind of lesson and
also enforcement for
us to learn that we
should not destroy
nature.

| think managing
nature or forest
should be with
layman cooperation
otherwise people
can’t accept some.

Appendix2: A brief definition of coding strategy used for the present study:

In the current study codding processes which apieapparticularly in grounded theory were used.

Bellow a brief explanation of each coding procesgrovided:

Open coding or substantive coding is hypothesinmghe first level of generalization. Transcripts
areconceptualized line by linén the beginning of a study researcher starts gpeugrything to
find out about the problem and how it is being @ixBor instance, the coding is often done in the

border of the field notefkesearcher is conceptualizing all the incidentthadata, which produces
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many concepts. These are compared as he codesdatareand merged into new concepts, and
eventually renamed and modified. The GT researghes back and forth while comparing data,
constantly modifying, and sharpening the growingptly at the same time as she follows the build-
up schedule of GT’s different stef¢tauss and Corbin (1990, 1998)

Strauss and Corbin (1990, 1998) also proposed axiding happens after open coding which
includes "a set of procedures whereby data arbgck together in new ways after open coding, by
making connections between categories.” They stgges "coding paradigm” (also discussed,
among others, by Kelle, 2005) that involved "coiotis, context, action/ interactional strategies and

consequences.” (Strauss & Corbin, 1997).

Selective coding is done after having found thesa@riable or what is thought to be the core. The
core explains the behavior of the participantsesoiving their main concern. The tentative core is

never wrong. It just more or less fits with theadat

After choosing the core variable, researcher shealectively code data with the core guiding his
coding, not bothering about concepts with littigportance to the core and its sub cores.

According to Glaser, 1998, Selective coding setlitihés on the study, which makes it, move fast.
This is indeed encouraged while doing GT since &Thot concerned with data accuracy as in
descriptive research but is about generating cdac#pat are abstract of time, place and
people. Selective coding could be done by revievalthfield notes or memos which are already

coded once at a former stage or by coding newleciald data.

Related references for coding process:
Strauss A.L., Corbin J, Grounded Theory in Prac(it®897) Sage 280 pp.

Strauss, A. L., Corbin, J. M. 1990. Basics of daéilie research: grounded theory procedures and
techniques. Thousand Oaks, CA: Sage.

Strauss, A. L., Corbin, J. M. 1998. Basics of dadilie research: Grounded theory procedures and
techniques (2nd ed.). Thousand Oaks, CA: Sage.

Kelle, Udo .2005. "Emergence" vs. "forcing" of emigal data? A crucial problem of "grounded theory"
reconsidered, Forum : Qualitative Social Resedi(?), Art. 27, available at : http://nbn-
resolving.de/urn:nbn:de:0114-fqs0502275
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Appendix3: : Questionnaire for Groupiod (group who was informed about biodiversity by speeis

number and stability consequences)

Questionnaire link Englistnttp://www.survey-xact.dk/LinkCollector?key=RL46UXC63P

Questionnair link Danishttp://www.survey-xact.dk/LinkCollector?key=XZSW5A9JCK

Welcome to the survey

“Forest conservation in eastern Denmark and souther Sweden”

I am doing my PhD at the University of Copenhamecollaboration with the Swedish University of
Agricultural Science (SLU). | work on a project whimainly focuses on environmental services from
Danish/Swedish temperate forests located in Fufesland and Scania.

Environmental services provided by foOrests ineltichber, recreational opportunities, clean air i&rdg
spaces for plants and animals. However, currenaggment practices may not support these functidnis.
questionnaire focuses on your views and valuatfafifferent options for enhancing the provision of
environmental services from the forests. The arswél be used for scientific purposes and it Vel kept
confidential. The questions focus on your opinitherefore, there are not right or wrong answers.
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Maintenance of the natural cycle through leaving dad trees in forests

SN

NaturalForest dynamic or Natural forest cycle is a phridsg¢ denotes a set of natural processes
allows forests to remain healthy over long periofisime. Dead trees are a part of this cycle, tae
little presence in today’s foses. Dead trees provide habitat, shelter and foogice for birds, bats a
other mammals and are particularly important ferlgss visible animals and plants: insects, bedtlagi
and lichens.

Presence of dead trees also influences how the fstréooks. Look at the following photos :

Do you think dead trees should be left in the foré®
@ O Yes
2 W No
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Please read these statements and indicate at whavél you agree with each statement.

Agree
Presence of dead trees in forests
) ) od
is beautiful.
When dead trees decay naturally
in forests, they fertilise forest @
soil.
Dead trees are habitats for other

@43

species.

Dead trees help forests to keep
their natural life cycle and @
remain healthy.

Neither agree nor
disagree

QA

QA

QA

QA

Disagree | don't know
34 @ QA
34 @ QA
34 @ QA
34 @ QA

Please read these statements and indicate at whavel you agree with each statement?

Neither agree nor
disagree

24

24

QA

@4

"Biodiversity"

Agree
Wood is a resource which we could .

1
use. It should not be left to rotten. @
Dead trees occupy spaces between
trees and make walking in forests @34
more difficult.
Forests without dead trees seem Q

. 1

more organized . W
Forests without dead trees seem

@
more pretty.
Have you heard about the term "Biodiversity"?
@ O No
2 Q Yes

Disagree | don't know
34 @ Q
34 @ Q
34 @ QA
34 @ Q
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Below there are some descriptions about biodiversit Please read them and indicate at what level you

agree?
Neither agree nor .
Agree ] Disagree Don't know
disagree
Biodiversity refers to all the variet
Y Y w0 @04 ®0Q @A

of animals and plants.

Biodiversity refers to all the variety
of small creatures such as fungiand ()4 @4 34d @4
microorganisms.

Biodiversity refers to all the variety
of habitats in which animal, plants @A 24 34 @®Qa
and small creatures live.

Biodiversity refers to all the variety

of human life and cultures. U @U U U

"Species diversity in forests"

Biodiversity refers to all the variety of life thaan be found on Earth (plants, animals, fungi amcio-
organisms) as well as to the communities that foeyn and the habitats in which they live. Fordstst
different plants and animals. A variety of animaitgl plants is a one component of biodiversity. \Afe &
forest is diverse when it hosts a variety of angraaid plants.

Please read the statements below about the importee of conservation of biodiversity and indicate at
what level you agree?

Neither agree i
Agree ) Disagree Don't know
nor disagree

It is important so that future generations can

1Hd 2)Q 3)d 4)Q
benefit from biodiversity. @ o) ®) @)

It is important so that animals and plants can get ) (2)4a (3)4 44
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Agree

better living conditions.
It is important so that my family and | can enjoy 1a
the biological diversity, when we're out in nature.
It is important so that other people can get
benefit from biodiversity when they are out in a
nature.
It is important so that people can use biodiver: 10
as a resource.
It is important for us to have the option to

p p (1)0

discover new thing from forest in future.

It is important for ecosystem like forests to hav
variety of animals and plants to be more flexible (1)
against stresses and environmental changes.

It is important so that Plants and animals have as

. . 1
much right as humans to exist. @

Other reasons, please specify:

Neither agree
nor disagree

(24

@0

)0

@0

@4

@d

Forest Stability

There is a relation between health and stabififpest and biodiversity (different animals andrmk).

Disagree

O

(3)0

(3)0

(3)0

@4

34

Don't know

(O

(O

(4)u

(O

@»d

@»Q

Having a high variety of animals and plants (highdbversity) can decrease the level of disturbarnces
ecosystem .It may provide insurance, resistancestatuility for forest to tolerate disturbances and
environmental changes (such as drought or humaradatipn) better than forest with just one or few

species.

Have you heard about this argument (stability oé$t) before?

@ O No
@ O Yes

Do you believe that this is the case?
@ O Yes

2 W No

3) W 1don'tknow
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Forest Recreation

How often do you visit the forest located in thedllowing area?

1-3timesa 1-12timesa

More than 3 times aweek  1-3 times a week

month
Funen @ 4 34
Zealand @wd @d 34
Scania @ Q 34

How far do you live from the forest you visit mosiften?
1) Q Lessthan 1km

2 @ 1-3km

3) W 3-8km

@ O 8-15km

) W 15-25km

6) W More than 25 km

year

»Q
»Q
»d

Once a year

4
@
s d

Less than
once a year

®4d
®d
©d

| never visit the
forest in this
region

@A
QA
@

How long a distance would be the ideal from your reidence to the forest, you most often visit, if you

could choose? (Here please ignore the real distanard instead relate to what you would like if

everything was possible)
(1) Q Lessthan 1km

2 W 1-3km

3 W 3-8km

@ [ 8-15km

) [ 15-25km

) @ More than 25 km
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Your favourable forest type in Denmark and Sweden & have forests with conifers and with

broadleaved trees. Assume that you want to spend dour of your time walking in a forest. How

much of the forest area you walk in would you idedy like to be broadleaved forest? (The rest will be

coniferous forest)?

1) [ 0% broadleaved forest
2) [ 25% broadleaved forest
3) [ 50% broadleaved forest
4 [ 75% broadleaved forest
5 [ 100% broadleaved forest

How much of the forest you visit most often do yothink is broadleaved forest area (approximately)?

1) [ 0% broadleaved forest
2) [ 25% broadleaved forest
3) [ 50% broadleaved forest
4 [ 75% broadleaved forest
5 [ 100% broadleaved forest

How important are the following motives for you when you visit the forest?

Enjoy nature

Get health benefits

Escape everyday life

Enjoy the solitude

Spend time with family and friends

Experience something
exciting/adventure

Find stress relief

Important

(1M
(D
D

(11
@

@)Q

(1

Not important

()4
()4
0
()4
()4

)0

(24

| don't know

e
.
3)0
O
O

3)0

3)u
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Have you participated in some of the following actiities within the last year, when you have visitethe
forest?

1) [ Observing animals and plants

2 [ Spending the night in the forest

@) [ Working in the forest

@ U Doing exercise

) U Gathering mushrooms or berries

6) U Going for a picnic

7 U Enjoying the peace and quiet of nature
8 O Biking

¢ U Riding

@10y [ Fishing and Hunting

(11) @ Educational visit

@12) U Going for walk

@3) U Mountain biking

@4) U Hourse riding

@as5) [ Making barbeque and using stove

@as) [ Cooking

@7y W Others:

When you use the forest for recreation, have you &md the following activities from other people
disturbing?

| meet them but

) | don't meet
Often Sometimes they don't
_ them
disturb me
Mountain bikers (an (2)Q (3)4 4)Qa
People with baby pram a (2)Q (3)4 4)Qa
Horse riders anpy (2)Q (3)4 4)Qa
People with dogs (11 (2)Q (3)4 4)Qa
Bird watchers (apn (2)Q (3)4 4)Qa
Playing children (an (2)Q (3)4 4)Qa
large group of people who are
1nHd 2)d 3)4a 4)d
playing ball games @ @ ®) @
people who are gathering berries or 1a 20 30 @0
mushrooms
People who are using cooking stove Q) (2)Q 3)4 4)Qa
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| meet them but

) | don't meet

Often Sometimes they don't
, them

disturb me

and having barbeque

Kindergarten and school classes @) (2)Q (3)4a 4 AQ
Forest workers (1Q (2)Q (3)4a 4 AQ
Hunters (a4 (2)Q 34 4)Qa
Runners (an (2)Q (3)4a 4 AQ
Runners in big groups (o (2)Q (3)4a #AQ

Other reasons:

Your preferable forest to visit!

Assume you have the option to visit forest A or fast B. They are identical but different in terms of:

1-Numbers of people who visit them

2-The distance from your home

Look at following choices (choice 1 and choice 2)¢hich Forest would you choose to visit?

Forest A Forest B None of these
Number of visitor Many Visitors Few visitors
Distance from your home(Km) 10 Km 5 Km
Your choice (select only one option) a a a
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Look at following choices (choice 1 and choice A)hich Forest would you choose to visit?

Forest A Forest B None of these
Number of visitor Many Visitors Few visitors
Distance from your home(Km) 5Km 10Km
Your choice (select only one option) Q Q a

Which of the following statements do you most agre&ith? (choice of one or more) When | walk in
the forest which | visit it most:

@) O Ilike to meet many other people

@ O Ilike to meet just a few other people
@) U Ido not care if | meet other people

@ U 1do not like to meet many other people

) U 1do not like to meet other people at all

Change in policy

In this section, we show you different statemeffifo@sts under the 'current policy /present sitmainf
forests and under 'new policies' which can helprawe conditions for animals and plants, naturalewand
create recreational opportunities, in eastern Dekiaiad southern Sweden.

Statement 1: Species diversity Forests host diffgulants and animals. A forest is more diverserwihe
hosts a larger variety of animals and plants. Totteytotal number of different animals and plamscies

in Funen, Zealand and Scania is around 10,000urf&d,000 of these are considered common and not
endangered. The rest are endangered and may bextime under today's forest management policy. We
can implement conservation policies to improvelithiag conditions for plants an animal in generatia
thereby decrease of the number of endangeredesp&gpending on the intensity of the policy we may
increase the number from 1000 to 1500 or 2000.
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In table you see Current policy and two suggestaakw policies (policy 1 and policy 2).Which policy

would you prefer?

Number of aboundent
species

Current policy Policy 1 Policy 2
1,000 1,500
w -~ W
2 4 O
W . # w  &A
3 e 4 5 Dot

Your choice (select only
one option)

Statement 2Presence of the natural cycle of forest through leéng dead trees in forests To enhance
the condition for the natural cycle of forests, onevay could be leaving more dead trees in the foregt
decay naturally and improve its nutrient cycle. Taay, in eastern Denmark and Southern Sweden we

see deadwood occasionally left in forests. If we ply alternative management policies to improve
presence of natural cycle of forest, we can increashe number of dead trees in forests up to 7 old

trees per hectare or 15 old trees per hectare.

In table you see Current policy and two suggestetew policies (policy 1 and policy 2).Which policy

would you prefer?

Current policy

Policy 1

Policy 2

Dead wood occasionally left in

7 trees left in each hectare of|

15 trees left in each

(select only one option)

Maintenance forest forests hectare of forests
of forest natural cycle ‘w o 7 w
,ﬂ!jm[ -“ .«’j& E?
\_/ ~—_ A"
Your choice
a Q 0
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Statement 3: the location where the polices take gte

Regarding the location of forest conservation pedicif you choose 'current policy' it means tihatre will
be no new policy in any of our targeted forest siiga "Funen, Zealand and Scania" and if you ahoos
suggested policies, depending on the location bfyan extra improvement will take place in orfe8o
regions which are Funen, Zealand and Scania.

Statement 4. Payment to support conservation polies

Nature does not follow country boundaries and negervation strategies are coordinated internaitipn
at a European level. Payment for these programypésatly goes through national budgets, i.e. ediiben
in involved countries contributes through a taxrpamt.

Imagine that a policy of forest management is ca&nt upon the public paying for it. Thereforewil be

necessary to impose an extra annual income tak Baish households also yours. In addition, ez in
Sweden and other countries involved are also dmriing. If you are interested in the suggestedcpesj it
costs money therefore; you should imagine thatahisunt is to be paid

by your household amn extra annual income taxin order to have improvement in forests. Eachagyoli
concerns only forest in either Funen, Zealand anclf you don’t want any of the suggested policies
you have to choose ‘No policy’ and then you will afourse not pay more.
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Situation of forests under current policy

Under current policy or present situation of fogdstated in Funen, Zealand and and Scania, deesl &re
left in forests occasionally and 1000 of total seediving in forests are common and are not
endangered. Since we don't apply a new managemehisi situation, payment would be zero (0).

Current policy
1,000

Ay
w -
".?& s

Low

Dead wood
occasionally left in
forest

®

No extra improvement
in any forest in Funen,
Zealand, Scania

Now we present you different policies which are twenbination of statements which you have seen in
previous pages. Results from similar studies héesva that respondents have a tendency to overdstima
how much they actually are willing to pay trougistkind of contributions. Therefore, | ask you arefully
consider the different policies in relation to ydwusehold income. Please note that the additjpenahent
will reduce your spending on other goods and sesvia your everyday life. In following you will se®
figures which show policies which are the combioratdf statements. | would like you to continue with
following figures and choose between policiesliqyal and current policy.
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Please remember that there are no right or wrong aswers as we would only like to know your

opinion.

Which policy do you prefer?

Number of aboundent species

Current policy Policy 1 Policy 2
1,000 1,000
2y Ay
W . B W . B
4 e 4 e

Forest stability and

resistance against disturbance

Low

High

Low

Presence of forest

natural cycle

Dead wood

occasionally left in forest

’!’ b
~—_"

Dead wood

occasionally left in forest

8
\./

15 trees left in eac
hectar of forests

~__" .

No extra improvement in an

Where new policy takes place forest in Funen, Zealand, Zealand Zealand
Scania
0 250 1,050
Annual income tax (Dkk /Year)
DKK DKK DKK
a a a
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Which policy do you prefer?

Number of aboundent specieg

Current policy Policy 1 Policy 2
2,000
1,000 1,500
g w7 F B
x % 4 -
4 e 9!3 5 e

Forest stability and resistance
against disturbance

Low

Medium

High

forest natural cycle

Dead wood

occasionally left in forest

7 trees left in each hectar o
forests

f 15 trees left in each hectar

forests

No extra improvement in an

Where new policy takes place| forestin Funen, Zealand, Funen Scania
Scania
0 1,250 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a a
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Which approach do you prefer?

Current policy

Policy 1

Policy 2

Number of aboundent specieq

1,000

a4

.
4
e

o

4
7
4

1500

a4
!!v. "»

4
Y AL

Forest stability and resistance
against disturbance

Low

Medium

High

forest natural cycle

Dead wood

occasionally left in forest

15 trees left in each hectar ¢f
forests

Dead wood

occasionally left in forest

No extra improvement in an

Where new policy takes place] forest in Funen, Zealand, Scania Zealand
Scania
0 1000 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a d
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Which approach do you prefer?

Current policy Policy 1 Policy 2
1,000
1,000 1,500
j el V Bahg # A
Number of aboundent specieq t ! e ; e
: A KA ¥ e
W e ﬁ w & f L e
4 - 4 f W oe
Forest st_ab|llty_ and resistance Low High Low
against disturbance
Dead wood Dead wood

forest natural cycle

occasionally left in forest

occasionally left in forest

15 trees left in each hectar (

forests

No extra improvement in an

Where new policy takes place] forest in Funen, Zealand, Funen Zealand
Scania
0 1,250 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a 4
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Which approach do you prefer?
Current policy Policy 1 Policy 2
1,000 1,000 2,000
Number of aboundent species ﬁ ! !
W . A W o A
e o
e p!& e

4

Forest stability and

resistance against disturbance

Low

Low

High

Presence of forest natural cycle

Dead wood

occasionally left in forest

’!’ s
~—_"

7 trees left in each hectar
forests

bf 7 trees left in each hectar of
forests

\./

. No extra improvement in any| .
Where new policy takes place forest in Funen, Zealand. Scaia Funen Scania
0 250 750
Annual income tax (Dkk /Year)
DKK DKK DKK
a a a
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Which approach do you prefer?

Current policy Policy 1 Policy 2
1,000 1,500
Number of aboundent species ﬁ Y w 5 ’ ;;W
i L] bl
W . 5 w & f
?!! e ,!. ﬁW”
Forest stability and
Low High Medium
resistance against disturbance
Dead q Dead wood
ead woo 15 trees left in each hectar|of
occasionally left in forest forests occasionally left in
forest

Presence of forest

natural cycle

No extra improvement in
Where new policy takes place any forest in Funen, Scania Funen
Zealand, Scania

0 250 1,250
Annual income tax (Dkk /Year)
DKK DKK DKK
4 a 4
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To which degree did each individual attribute playa role in your choices in previous questions?

Number of abundent spec

Stability and resistance of forest
against dangers and
environmental changes

Maintanance of forest natural
cycle through leaving dead trees
in forests

Location where the policy takes
place

Minimization of the monthly
extra income tax

Not at all

@

@

@

@

@

A little

24

24

24

24

24

To some extent

34

34

3

3

3

To a larg extent

»d

@»d

»d

»d

»d

Would increases in the following attributes make yor recreational experience of a visit to the forest

better, worse or not change it?

Variety of animals and plants

Maintenance of natural cycle of
forest through leaving dead teee
in forest

Please explain your reason.

Better

@

owd

Worse

24

@4

Not change

34

@4

In the above choice sets, you have selected thetgsaquo option every time. Could you tell us what as
the reason? (Please mark the one that suits you ner

@) O It was too expensive as compared to the benefitsuld experience.

@ U The questions were difficult to answer.

@) [ My actual income does not allow me to pay the ested amount.

@ O I already pay enough taxes and the governmentdipay for this programme.
5) O | prefer to spend my money on other things.
6) U Idon'tfind it important to finance this program.

7 @ 1do not believe that the initiatives would work.

@ U Ido like to pay but already pay for different @owmental projects and can't afford an extra one.
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0 O 1 would prefer other methods to protect the envinent/create environmental benefits.
@0y [ | prefer that the management of these forest a@aisnue as it is today.
@a1) Q| prefer to pay for my forest of my own country.

(12) [ Another reason

If you rarely or never chose the “Current situation” option in any of the choice sets above, please
indicate the reason:

@) O Ilike the idea that we would do something to ioy& the environment.

@ O I always choose the best alternatives for nategardless of the cost.

@) [ When comparing the alternatives, | never foundstaéus quo to be the most preferred.

@ U Other reason, please write

Your first and last choice Forests in Funen, Zealathand Scania are almost similar in terms of trees,
plant and animals. Assume that you want to chooseplicy to get an extra improvement in the living
conditions of forest species (animals and plantshty for one of these areas. Please indicate whielea
will be your be your first and your last choice?

Forest in Funen Forest in Zealand Forest in Scania
My first choice @3 QA 34
My last choice @3 QA 34

Public and private ownership Some forests in Denm&rand Sweden are publicly owned, others are
privately owned. The above mentioned policies carebcarried out in both public and private forests.
If the cost and the potential improvements are theame for public and private forests, where would
you prefer the policies to be implemented mainly?

@) O In publicly owned forest

@ O In privately owned forest, financed by public sagp

@) O In privately owned forest, financed by the foresther him/herself

@ Q1 am indifferent

Please explain your reason.
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Personal question

Now we would like to ask you some questions aboutgelf for statistical purposes. Please note
these data are confidential and the aim is checkimgther people with features similar to yours

give similar answers.

How old are you?

Your gender

1 O Female
2 O Male

Where do you live?

@ O Funen
20 W zealand
3) W Scania

In which area do you live now?

@) O Ilive in the countryside with less than 3000zztis.

2 @ Ilive in small town with 3000-20000 citizens.
3 @ Ilive in town with more than 20000 citizens.
@ O Other:

Which of following do you own?

@) O Property with garden

@ U Property without garden

@) U Summer cottage

@  {Q land (agricultural land, forest ..)
¢5) [ None of them
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Which of the following describe your connection tahe other focus regions except the region that you
are living now?

Funen Zealand Southern Sweden
| work there today. @ 2 34
| used to work there. @ 24 34
Place of spouse’s work. @ 24 34
| have summer house. @ 24 34
| visit family and friends there. @ 24 34
| was born there. @43 QA 34
| used to live there. @43 QA 34

Would you please write your postal code of the aregou live now?

Do you have any education related to forestry or efironment?
@ O Yes
2 W No

How many children do you have?

Number of children living witt
you

Number of children livig
seperately

In this study we consider a household is composetl@number of people living on the same address
and from the same/joint income.

Considering this, Could you please let us know &bwistructure of your household?

The number of adult

The number of adults earning a
salary

The number of children under
the age of 18
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How much is your annual household income before tager year (incl. pension etc.)? (Household is

composed of a number of people living on the samédress and from the same/joint income)

@
@
©)
4)
®)
(6)
@)
®)
9)

O uUnder 100.000 DKK

J 100.000-199.999 DKK

U 200.000-299.999 DKK

O 300.000-399.999 DKK

O 400.000-499.999 DKK

O 500.000-749.999 DKK

O 750.000-999.999 DKK

O over 1.000.000 DKK

U Do not know / do not wish to disclose

What is your present occupation?

@
@
©)
4)
®)
(6)
@)
®)
)

Are you a member of any of the following outdoor oenvironmental associations?

@
@
©)
4)
®)
(6)
@)

Other associations related to nature activities (glase write the name)

O Independent businessperson

O Co-working spouse

U wage earner, full time (minimum 32 hours per week)
U wage earner on reduced time

U Unemployed

O On leave

Q Student

O Pensioner

O Other (please indicate)

U Danish Nature Conservation

a wwr

Q Birdlife International

O Hunters’ association

O Anglers’ association

U Mountain bikers association

U Association for the protection of animals
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Have you within the last year donated any funds tan environmental conservation association?
1 @ Yes, how much :
2 W No

Thank you for your time and consideration!
If you have any question you can contact by email.

My email address:fba@life.ku.dk

192



Appendix4: Questionnaire for Group species (group who was informed about biodiversitpy species

number)

Questionnaire link in Englistttp://www.survey-xact.dk/LinkCollector?key=9F6 CWAEEBC2

Questionnaire link in Danisluttp://www.survey-xact.dk/LinkCollector?key=FVASPEC6C5

Welcome to the survey

“Forest conservation in eastern Denmark and souther Sweden”

I am doing my PhD at the University of Copenhamecollaboration with the Swedish University
of Agricultural Science (SLU). | work on a projeghich mainly focuses on environmental
services from Danish/Swedish temperate forestdddda Funen, Zealand and Scania.

Environmental services provided by foOrests ineltichber, recreational opportunities, clean air
and living spaces for plants and animals. Howemarent management practices may not support
these functions. This questionnaire focuses on yews and valuation of different options for
enhancing the provision of environmental servicemfthe forests. The answers will be used for
scientific purposes and it will be kept confidehtiehe questions focus on your opinion; therefore,
there are not right or wrong answers.

oA X o

' Funen s e,

N T~ Tk ) \J. m Forest
L TR NN
: N

- ——km

Area of study
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Maintenance of the natural cycle through leaving dad trees in forests

St

NaturalForest dynamic or Natural forest cycle is a phiths¢ denotes a set of natural proce
that alows forests to remain healthy over long periodsimme. Dead trees are a part of this cy
but have little presence in today’s forests. Daadd provide habitat, shelter and food sourc
birds, bats and other mammals and are particuiarportantfor the less visible animals a
plants: insects, beetles, fungi and lichens.

Presence of dead trees also influences how the feiréooks. Look at the following pictures :

Do you think dead trees should be left in the foré®
@ O Yes
2 W No

Please read these statements and indicate at whavél you agree with each statement.

Neither agree nor

Agree disagree Disagree | don't know
Presence of dead trees in forests
. . @A @4 @4 @4
is beautiful.
When dead trees decay naturally
in forests, they fertilise forest @ 24 3 e

soil.
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Neither agree nor )
Agree ] Disagree | don't know
disagree

Dead trees are habitats for other

. o @4 @4 @»d
Species.

Dead trees help forests to keep
their natural life cycle and @ 2 34 @4
remain healthy.

Please read these statements and indicate at whavél you agree with each statement?

Neither agree nor .
Agree ] Disagree | don't know
disagree

Wood is a resource which we could

use. It should not be left to rotten. nd @U U U

Dead trees occupy spaces between
trees and make walking in forests @A 24 34 @*4
more difficult.

Forests without dead trees seem

more organized . O @4 @4 «Q
Forests without dead trees seem

o4 @4 @4 @4
more pretty.

"Biodiversity"

Have you heard about the term "Biodiversity"?
@ O No
2 Q Yes

Below there are some descriptions about biodiversit Please read them and indicate at what level you
agree?

Neither agree nor

Agree disagree Disagree Don't know
Biodiversity refers to all the variet
. Y Y @34 24 34 e
of animals and plants.
Biodiversity refers to all the variety @ @4 34d @4
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Neither agree nor

Agree ] Disagree Don't know
disagree

of small creatures such as fungi and
micro organisms.
Biodiversity refers to all the variety
of habitats in which animal, plants @43 4 34 @4
and small creatures live.
Biodiversity refers to all the variet

d ' w0 @4 @4 @4

of human life and cultures.

"Species diversity in forests"

N

Biodiversity refers to all the variety of life thaan be found on Earth (plants, animals, fungi ancto-
organisms) as well as to the communities that foey and the habitats in which they live. Fordstst
different plants and animals. A variety of animafsl plants is a one component of biodiversity. \be &
forest is diverse when it hosts a variety of angvaaid plants.

Forest Recreation

How often do you visit the forest located in thedllowing area?

| never visit the

. . 1-3timesa 1-12times a Less than o
More than 3 times aweek  1-3 times a week Once a year forest in this
month year once a year .
region
Funen @ 24 34 @ Q 54 ©4d "4
Zealand @ 24 34 @ Q 54 ©4d "4
Scania @ 4 34 @ Q 54 ©4d "4
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How far do you live from the forest you visit mosiften?

@
@
©)
4)
©)
(6)

O Less than 1km
O 1-3km

O 3-8 km

O 8-15 km

O 15-25 km

O More than 25 km

How long a distance would be the ideal from your reidence to the forest, you most often visit, if you
could choose? (Here please ignore the real distanard instead relate to what you would like if
everything was possible)

@
@
©)
4)
®)
(6)

O Less than 1km
O 1-3km

O 3-8 km

O 8-15 km

O 15-25 km

O More than 25 km

Your favourable forest type In Denmark and Swedermwe have forests with conifers and with
broadleaved trees. Assume that you want to spend dour of your time walking in a forest. How
much of the forest area you walk in would you ide# like to be broadleaved forest? (The rest will be
coniferous forest)?

@
@
©)
4)
®)

O 0% broadleaved forest
O 25% broadleaved forest
O 50% broadleaved forest
O 75% broadleaved forest
U 100% broadleaved forest

How much of the forest you visit most often do yothink is broadleaved forest area (approximately)?

@
@
®)
4)
®)

O 0% broadleaved forest
O 25% broadleaved forest
U 50% broadleaved forest
O 75% broadleaved forest
U 100% broadleaved forest
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How important are the following motives for you whe you visit the forest?

Important Not important I don't know

Enjoy nature an (2)Q (3)4a
Get health benefits (o (2)Q (3)4a
Escape everyday life o (2)Q (3)4a
Enjoy the solitude (1N (2)Q (3)4a
Spend time with family and friends (O (2)Q (3)4a
Experience something

exciting/adventure A @0 34
Find stress relief (1n (2)Q (3)4

Have you participated in some of the following actiities within the last year, when you have visitethe
forest?

1) [ Observing animals and plants

2 [ Spending the night in the forest

@) U Working in the forest

@ U Doing exercise

) U Gathering mushrooms or berries

6) U Going for a picnic

7 [ Enjoying the peace and quiet of nature
8 O Biking

¢ U Riding

@10y [ Fishing and Hunting

(11) @ Educational visit

@12) U Going for walk

@3) U Mountain biking

@14y O Hourse riding

@as5) [ Making barbeque and using stove

@as) [ Cooking

@17y W Others:
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When you use the forest for recreation, have you émd the following activities from other people

disturbing?

Often
Mountain bikers (apn
People with baby pram (o
Horse riders anpy
People with dogs (1
Bird watchers (an
Playing children (an
samavarganes @0
&euosr:reo\(l)v:](; are gathering berries or 10
People Yvho are using cooking stove 1a
and having barbeque
Kindergarten and school classes @)
Forest workers (19
Hunters (@]
Runners (an
Runners in big groups @a

Other reasons:

Sometimes

(2)4
20
20
()4
20
20

)0

)0

)0

20
20
()4
20
20

| meet them but
they don't
disturb me

3)Q
3)0
3)0
o
(3)0
3)0

3)0

(3)0

@3)0

3)0
3)0
.
3)0
3)0

Your preferable forest to visit!

| don't meet
them
(44
=
=
=
=
=

(4)Q

(4)Q

(4)Q

(4)Q
(4)Q
(4)Q
(4)Q
(4)Q

Assume you have the option to visit forest A or fast B. They are identical but different in terms of:

1-Numbers of people who visit them

2-The distance from your home
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Look at following choices (choice 1 and choice 2)¢hich Forest would you choose to visit?

Forest A Forest B None of these
Number of visitor Many Visitors Few visitors
Distance from your home(Km) 10 Km 5 Km
Your choice (select only one option) Q Q Q

Look at following choices (choice 1 and choice A)hich Forest would you choose to visit?

Forest A Forest B None of these
Number of visitor Many Visitors Few visitors
Distance from your home(Km) 5Km 10Km
Your choice (select only one option) Qa Qa Qa

Which of the following statements do you most agrewith? (choice of one or more) When | walk in

the forest which | visit it most:

@) O Ilike to meet many other people

@ O Ilike to meet just a few other people

@) U Ido not care if | meet other people

@ U 1do not like to meet many other people

) U 1do not like to meet other people at all

Change in policy

In this section, we show you different statemeft®@sts under the ‘current policy /present situabnf
forests and under 'new policies' which can helprove conditions for animals and plants, naturaleyand
create recreational opportunities, in eastern Dekiawad southern Sweden.
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Statement 1:Species diversity Forests host different plantsamahals. A forest is more diverse when it
hosts a larger variety of animals and plants. Totteytotal number of different animals and plamscies

in Funen, Zealand and Scania is around 10,000urf&td,000 of these are considered common and not
endangered. The rest are endangered and may bestinit under today's forest management policy. We
can implement conservation policies to improvelithag conditions for plants an animal in generatla
thereby decrease of the number of endangered sp@geending on the intensity of the policy we may
increase the number from 1000 to 1500 or 2000.

In table you see Current policy and two suggestaaew policies (policy 1 and policy 2).Which policy
would you prefer?

Current policy Policy 1 Policy 2
1,000 1,500
Number of aboundent VW <7
species f 4 ﬁ ?tv g
W . B w 4
4 e ’3’. f ok,
Your choice (select only 0 Q Q

one option)

Statement 2:Presence of the natural cycle of forest througtitepdead trees in forests To enhance the
condition for the natural cycle of forests, one wauld be leaving more dead trees in the foredetay
naturally and improve its nutrient cycle. Todayeastern Denmark and Southern Sweden we see deddwo
occasionally left in forests. If we apply altervatimanagement policies to improve presence of alatycle

of forest, we can increase the number of dead inefesests up to 7 old trees per hectare or 15reles per
hectare.
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In table you see Current policy and two suggestaakw policies (policy 1 and policy 2).Which policy
would you prefer?

Current policy Policy 1 Policy 2

15 trees left in each
Dead wood occasionally7 trees left in each hecte hectare of forests

left in forest of forests
Maintenance of forest
natural cycle

Your choice

(select only one option)

Statement 3: the location where the polices take qte

Regarding the location of forest conservation pedicif you choose 'current policy' it means tiatrée will
be no new policy in any of our targeted forest siiga"Funen, Zealand and Scania" and if you choose
suggested policies, depending on the location bfyan extra improvement will take place in orfe8o
regions which are Funen, Zealand and Scania.
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Statement 4. Payment to support conservation polies

Nature does not follow country boundaries and negervation strategies are coordinated internaitipn
at a European level. Payment for these programypésatly goes through national budgets, i.e. ediiben
in involved countries contributes through a taxment.

Imagine that a policy of forest management is emait upon the public paying for it. Thereforeawiil be

necessary to impose an extra annual income tak Daaish households also yours. In addition, eftiz in
Sweden and other countries involved are also daritrig. If you are interested in the suggestedcpsi it
costs money therefore; you should imagine thatahisunt is to be paid

by your household amn extra annual income taxin order to have improvement in forests. Eachagyoli
concerns only forest in either Funen, Zealand anclf you don’t want any of the suggested policies
you have to choose ‘No policy’ and then you will afourse not pay more.
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Situation of forests under current policy

Under current policy or present situation of fosdstated in Funen, Zealand and and Scania, deesl &re
left in forests occasionally and 1000 of total seediving in forests are common and are not
endangered. Since we don’'t apply a new managemehisi situation, payment would be zero (0).

Current policy
1,000

Animals and plants

Ay
W . A
r!- e

Dead wood

occasionally left in forest

AN
~_

No extra improvement i
any forest in Scania,
Funen and Zealand,

-

0

DKK

Now we present you different policies which are ¢benbination of statements which you have seen in
previous pages. Results from similar studies hhweeve that respondents have a tendency to overdstima
how much they actually are willing to pay trougistkind of contributions. Therefore, | ask you erefully
consider the different policies in relation to ydiausehold income. Please note that the additmamahent
will reduce your spending on other goods and sesvit your everyday life. In following you will s€e
figures which show policies which are the combioatbf statements. | would like you to continue with
following figures and choose between policiesliqyal and current policy.
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Please remember that there are no right or wrongrswers as we would only like to know your

opinion.

Which policy do you prefer?

Current policy Policy 1 Policy 2
1,000 1,000
Number of aboundent species ! !
w o | I R
L
e e ?!f_ 7 9@ ol e
Dead wood Dead wood

Presence of forest

natural cycle

occasionally left in forest

8
\_/

occasionally left in forest

1N
~_

15 trees left in each
hectare of forests

No extra improvement in an

Where new policy takes place forest in Funen, Zealand, Zealand Zealand
Scania
0 250 1,050
Annual income tax (Dkk /Year) DKK DKK DKK
Q a a
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Which policy do you prefer?

Number of aboundent specieq

Current policy Policy 1 Policy 2
2,000
1,000 1,500
¥
L, ]

W&, W+ ﬁ

4 ﬁ‘wn

forest natural cycle

Dead wood

occasionally left in forest

3.
~—

7 trees left in each hectare
forests

hfL5 trees left in each hectare
forests

No extra improvement in an

Where new policy takes place] forest in Funen, Zealand, Funen Scania
Scania
0 1,250 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a d
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Which approach do you prefer?

Current policy

Policy 1

Policy 2

Number of aboundent specieg

1,500
ﬁ why
% $,

4 f 7 e

forest natural cycle

Dead wood

occasionally left in forest

8
\./

15 trees left in each hectare
forests

of

Dead wood

occasionally left in forest

AN
~“"

No extra improvement in an

Where new policy takes place] forest in Funen, Zealand, Scania Zealand
Scania
0 1000 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a d
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Which approach do you prefer?

Number of aboundent specieq

Current policy Policy 1 Policy 2
1,000
1,000 1,500
# Ary £y
’ Qtl' ’! "~ 7 Y ﬁ
w7
e

W, W+ ﬁ
4 ﬁ‘wn

forest natural cycle

Dead wood

occasionally left in forest

3.
~—

Dead wood

occasionally left in forest

15 trees left in each hectare
forests

No extra improvement in an

Where new policy takes place] forest in Funen, Zealand, Funen Zealand
Scania
0 1,250 250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a d

208



Which approach do you prefer?

Current policy Policy 1 Policy 2
1,000 1,000 2,000
| w7 w7 B w7
Number of aboundent species
()] ﬁ ble ﬁ W ,!!
W W el
e e o ; -8
4, o i 4, ﬁ 7 e
Dead wood 7 trees left in each hectar pf 7 trees left in each hectar o
forests forests

Presence of forest natural cycle

occasionally left in forest

1N
~_

No extra improvement in any

Where new policy takes place forest in Funen, Zealand, Scarli Funen Scania
0 250 750
Annual income tax (Dkk /Year)
DKK DKK DKK
a a a
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Which approach do you prefer?

Current policy Policy 1 Policy 2
1,000 1,500
4 4=
Number of aboundent species ﬁ Y * -
; L e
W . A w S A
4 e 4 f W e
Dead wood 15 trees left in each hectare pf ~ D€ad wood
occasionally left in forest forests occasionally left in fore

Presence of forest

natural cycle

8
\./

No extra improvement in any

Where new policy takes place forest in Funen, Zealand, Scania Funen
Scania
0 250 1,250
Annual income tax (Dkk /Year)
DKK DKK DKK
a a a
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To which degree did each individual attribute playa role in your choices in previous questions?

Not at all A little To some extent  To a larg extent

Number of abundent spec @ 4 34 @4

Stability and resistance of forest
against dangers and @A @4 (©u @4
environmental changes

Maintenance of forest natural

cycle through leaving dead trees (1)1 QA 34 @ Q
in forests
Location where the policy takes
poley oA @04 ®0Q @0
place
Minimization of the monthly
wd @0Q ®4d «Q

extra income tax

Would increases in the following attributes make yor recreational experience of a visit to the forest
better, worse or not change it?

Better Worse Not change
Variety of animals and plants @3 2 Qd 34
Maintenance of natural cycle of
forest through leaving dead tre @ @4 @34

in forest

Please explain your reason.
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Please read the statements below about the importe@ of conservation of biodiversity and
indicate at what level you agree?

Neither agree i
Agree i Disagree Don't know
nor disagree

It is important so that future generations can

Hd 2)4 3)d 4)Q
benefit from biodiversity. @ @) ®) @)
It is important so that animals and plants can get

- L 1Ha 2)Q (304 0
better living conditions.
It is important so that my family and | can enjo
> IMpOTiaT 50 T’ My Ay 8ne = S -y a (20 (3)0 @0
the biological diversity, when we're out in nature.
It is important so that other people can get
benefit from biodiversity when they are out in (1o ()4 (3)4 44
nature.
It is important so that peoplean use biodiversit
P peoplean fise BREVERL o (20 (30 @0
as a resource.
It is important for us to have the option to
va (20 (34 O

discover new thing from forest in future.

It is important for ecosystems like forests to h:
variety of animals and plants to be more flexible (1) @4d 34 @®4
against stresses and environmental changes.

It is important so that Plants and animals have as
much right as humans to exist.

od @4 @4 @»d

Other reasons, please specify:
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Forest Stability

There is a relation between health and stabififpest and biodiversity (different animals andmk).
Having a high variety of animals and plants (highdbversity) can decrease the level of disturbarnces
ecosystem .It may provide insurance, resistancestatuility for forest to tolerate disturbances and
environmental changes (such as drought or humaradatipn) better than forest with just one or few
species.

Have you heard about this argument (stability of foest) before?
@ O No
@ O Yes

Do you believe that this is the case?
@ O Yes

2 W No

3 Q Idon't know

In previous tables, when you were choosing your pferable number of animals and plants under
different policies.

Did you think about stability of forest as a valueof species diversity?
@ O Yes

@ O No

3) W 1don'tknow
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In the above choice sets, you have selected thetgsaquo option every time. Could you tell us what as
the reason? (Please mark the one that suits you ne&r

(1) Q4 It was too expensive as compared to the benefitauld experience.

(2) O The questions were difficult to answer.

(3) QO My actual income does not allow me to pay the ested amount.

(4) Q I already pay enough taxes and the governmentdlipay for this programme.

(5) U I prefer to spend my money on other things.

(6) U Idon'tfind it important to finance this program.

(7) Q Ido not believe that the initiatives would work.

(8) Q Ido like to pay but already pay for different @ommental projects and can't afford an extra one.

(9) Q4 I would prefer other methods to protect the envinent/create environmental benefits.
(20) Q | prefer that the management of these forest a@amue as it is today.

(11) Q I prefer to pay for my forest of my own country.

(12) Q Another reason

If you rarely or never chose the “Current situation’” option in any of the choice sets above, please
indicate the reason:

(1) Q Ilike the idea that we would do something to ioy& the environment.

(2) Q4 I always choose the best alternatives for nategardless of the cost.

(3) O When comparing the alternatives, | never foundsthéus quo to be the most preferred.

(4) Q4 Other reason, please write

Your first and last choice Forests in Funen, Zealathand Scania are almost similar in terms of trees,
plant and animals. Assume that you want to chooseplicy to get an extra improvement in the living
conditions of forest species (animals and plantshty for one of these areas. Please indicate whiaea
will be your be your first and your last choice?

Forest in Funen Forest in Zealand Forest in Scania
My first choice @3 QA 34
My last choice @3 QA 34
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Public and private ownership Some forests in Denm&rand Sweden are publicly owned, others are
privately owned. The above mentioned policies carebcarried out in both public and private forests.
If the cost and the potential improvements are theame for public and private forests, where would
you prefer the policies to be implemented mainly?

@) O In publicly owned forest

@  { In privately owned forest, financed by public sagp

@) U In privately owned forest, financed by the forestner him/herself

@ Q1 am indifferent

Please explain your reason.

Personal question

Now we would like to ask you some questions aboutrself for statistical purposes. Please note tHate
are confidential and the aim is checking whetheppewith features similar to yours do give similar
answers.

How old are you?

Your gender

1 QO Female
2 O Male

Where do you live?

@ O Funen
20 W zealand
3) W Scania

In which area do you live now?

@) O Ilive in the countryside with less than 3000zstis.
2 W Ilive in small town with 3000-20000 citizens.
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3) W Ilive in town with more than 20000 citizens.
@ O other:

Which of following do you own?

@) O Property with garden

2 O Property without garden

@) U Summer cottage

@ U land (agricultural land, forest ..)
(5 [ None of them

Which of the following describe your connection tahe other focus regions except the region that you
are living now?

Funen Zealand Southern Sweden
| work there today. @ 24 34
| used to work there. @ 24 34
Place of spouse’s work. @ 24 34
| have summer house. @3 QA 34
| visit family and friends there. @3 QA 34
| was born there. @3 QA 34
| used to live there. @ 4 34

Would you please write your postal code of the aregou live now?

Do you have any education related to forestry or efironment?
@ O Yes
2 W No

How many children do you have?

Number of children living witt
you

Number of children living
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seperately

In this study we consider a household is composeflanumber of people living on the same address
and from the same/joint income.

Considering this, Could you please let us know abothe structure of your household?

The number of adult

The number of adults earning a

salary

The number of children under

the age of 18

How much is your annual household income before taper year (incl. pension etc.)? (Household is

composed of a number of people living on the sameédress and from the same/joint income)

@
@
©)
4)
®)
(6)
@)
®)
)

O uUnder 100.000 DKK

0 100.000-199.999 DKK
0 200.000-299.999 DKK
0 300.000-399.999 DKK
U 400.000-499.999 DKK
U 500.000-749.999 DKK
U 750.000-999.999 DKK
O over 1.000.000 DKK

U Do not know / do not wish to disclose

What is your present occupation?

@
@
©)
4)
®)
(6)
@)
®)
9)

U Independent businessperson

U Co-working spouse

U wage earner, full time (minimum 32 hours per week)
U wage earner on reduced time

O Unemployed

O On leave

O Student

O Pensioner

U Other (please indicate)
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Are you a member of any of the following outdoor oenvironmental associations?

@
@
©)
4)
®)
(6)
@)

O Danish Nature Conservation
O wwrk

Q Birdlife International

U Hunters’ association

U Anglers’ association

O Mountain bikers association

O Association for the protection of animals

Other associations related to nature activities (glase write the name)

Have you within the last year donated any funds tan environmental conservation association?

@
@

O Yes, how much :
O No

Thank you for your time and consideration!
If you have any question you can contact by email.

My email address:fba@life.ku.dk
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